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PREFACE. 


I  NEED  say  little  by  way  of  preface  to  this  volume,  which,  indeed,  speaks 
for  itself.  It  is  an  attempt  to  represent  the  present  condition  of  Sur- 
gery, as  it  is  practised  in  this  country,  by  a  treatise  which  shall  be  not 
unworthy  to  rank  with  the  other  excellent  text-books  in  use  in  our 
schools.  I  have  intended  this  book  to  be  to  some  extent  an  introduc- 
tion to  the  more  elaborate  System  of  Surgery  of  which  I  am  the 
editor,  and  have  freely  used  the  treatises  of  that  System  in  composing 
the  various  chapters  ;  and  when  any  quotations  are  made  the  source  of 
which  is  not  distinctly  acknowledged,  it  will  be  understood  that  they  are 
taken  from  thence.  At  the  same  time  I  have  not  servilely  followed  the 
teaching  even  of  those  authorities;  and  I  hope  the  reader  will  find 
throughout  the  book  suflScient  evidence  of  that  personal  experience  of 
the  various  exigencies  of  surgery  which  can  alone  justify  an  author  in 
attempting  the  difficult  task  of  writing  on  the  general  subject  of  sur- 
gical theory  and  practice.  The  task  is  indeed  difficult.  It  is  not  only 
the  immense  number  of  topics,  and  the  endless  details  of  all  of  them — 
though  necessarily  some  of  these  topics  must  be  less  familiar  to  any 
single  surgeon  (however  wide  his  experience)  than  others  are,  and 
though  it  is  hardly  possible  but  that  some  of  the  details  should  escape 
the  writer's  attention — but,  added  to  this,  the  necessary  conditions  of 
space  press  hardly  on  the  writer  of  a  surgical  text-book.  Though  this 
volume  extends  to  over  900  pages,  the  space  allotted  to  each  topic  only 
permits  of  a  brief  and,  I  fear,  far  too  meagre  accoimt  of  each,  and 
leaves  hardly  any  room  at  all  to  discuss  varying  opinions  and  rival 
suggestions  of  practice.  My  endeavour  has  been  to  give  a  plain  and 
practical  account  of  each  surgical  injury  and  disease,  and  of  the  treat- 
ment which  is  most  commonly  advisable.  For  the  minuter  details  of 
pathology  I  must  refer   the  reader  to  some  of  the  many  admirable 


vi  PREFACE. 

works  on  that  subject;  and  for  fuller  disquisitions  on  treatment 
either  to  the  essays  in  the  System  of  Surgery  or  to  the  authors 
quoted  in  the  text  and  referred  to  in  the  index  of  authors. 

I  have  to  acknowledge  with  grateful  thanks  the  liberality  with 
which  the  rich  store  of  material  contained  in  the  Museum  and  case- 
books of  St.  George's  Hospital  has  been  put  at  my  disposal.  It  is,  of 
course,  from  the  school  of  this  hospital,  in  which  I  have  studied  and 
practised  surgery  for  over  a  quarter  of  a  century,  that  my  illustrations 
and  my  teaching  have  been  chiefly  drawn ;  but  I  have  not  neglected 
the  teaching  of  other  British  schools ;  nor,  although  I  have  intended 
this  work  to  be  an  exposition  especially  of  Britisli  surgery,  have  I 
failed  to  refer,  as  far  as  my  information  and  my  space  allowed,  to  the 
works  of  American  and  Continental  surgeons. 

For  the  illustrations  I  have  been  indebted  mainly  to  Dr.  Westma- 
cott,  to  whom  my  warm  thanks  are  due  for  the  great  interest  he  has 
taken  in  the  work  and  the  pains  he  has  spent  upon  it.  Many  of  the 
minor  illustrations  were,  however,  drawn  by  one  of  my  pupils,  Mr.  F. 
D.  Drewitt,  whose  intelligent  and  able  assistance  it  is  my  duty  to 
acknowledge  as  it  deserves ;  nor  must  I  omit  to  thank  Mr.  Evans,  the 
engraver  of  the  woodcuts,  for  the  great  care  which  lie  has  bestowed 
upon  them,  and  for  several  of  the  diagrams  which  he  has  drawn  under 
my  direction. 

I  have  thought  it  necessary  to  comprise  in  this  treatise  all  the 
diseases  which  are  included  under  the  title  *  surgical,'  so  that  chapters 
¥dll  be  found  on  diseases  of  the  eye,  ear,  and  skin.  In  treating  the 
first-mentioned  subject  I  have  availed  myself  of  the  able  assistance  of 
my  colleague  Mr.  Carter ;  as  it  is  many  years  since  I  have  personally 
engaged  in  ophthalmic  practice,  and  it  is  only  from  recent  practice  that 
a  branch  of  surgery  can  be  taught  which  has  been  so  greatly  modified 
by  recent  discoveries.  But  I  hold  that  a  knowledge  of  the  main  prin- 
ciples of  diagnosis  and  treatment  ought  to  be  possessed  by  every  siu-geon 
in  the  case  of  diseases  of  the  organs  of  the  special  senses  quite  as  much 
as  those  of  the  rest  of  the  body.  Among  the  many  injuries  which  the 
curse  of  specialism  has  inflicted  equally  on  the  profession  and  the  public, 
not  the  least  has  been  the  neglect  of  the  diseases  of  these  organs  which 
some  practitioners  and  many  students  seem  almost  to  regard  as  natural. 
I  am  happy  to  think  that  in  the  subject  of  ophthalmic  surgery  my  readers 
will  have  the  benefit  of  so  competent  a  guide  as  Mr.  Carter.     The 
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chapter  on  Diseases  of  the  Ear  is  necessarily  very  short,  and  is  intended 
only  to  point  out  the  leading  fiwts  in  Aural  Surgery,  and  those  methods 
of  treatment  with  which  every  practitioner  ought  to  be  familiar.  I 
must  express  my  obligation  to  Mr.  Dalby,  who  has  been  so  kind  as  to 
peruse  it  and  correct  some  of  its  most  obvious  defects. 

I  must  now  submit  this  book  to  the  judgment  of  my  professional 
brethren,  though  fully  conscious  of  its  many  imperfections.  I  fear  that 
as  we  advance  in  life  we  feel  more  and  more  the  difficulty  of  coming  up 
to  our  own  expectations  in  any  enterprise  of  importance,  and  the  truth 
of  the  old  saying, '  Quid  tam  dextro  pede  concipis  ut  te  conatus  non 
peniteat  votique  peracti  ? ' 

Gbeat  Cumberland  Plack  : 
Ociaher,  1876. 
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Femm :  distal  ligature  in  innominate  aneurism,  607 

Fergus :  rupture  of  gall-bladder,  203 

FerguMon :  dressing  woimds,  17 ;  fracture  of  coronoid  process  of  jaw,  107 ;  manipula- 
tion in  aneurism,  605 ;  harelip,  630 ;  staphyloraphy,  641 

Fischer:  wound  of  heart,  196 

Flower :  dislocation  of  acromion,  240 ;  of  shoulder,  241 ;  injuries  of  upper  extremity, 
ch.  xiv.  passim 

Forde :  hernia  of  lung,  194 

Forstery  Cooper :  harelip,  536 

FojUy  Tilbury :  parasitic  fungi,  839 

jPttf,  Wilson :  structure  of  tubercle,  343 

France :  orbital  aneurism,  512 

Frogley :  enchondroma,  413 

Gairdner :  rupture  of  aneurism,  498 

Gamgee :  enchondroma  of  femur,  412 

Gascoyen :  syphilitic  reinfection,  378 

Gay:  wound  of  bowel  in  paracentesis,  584 ;  extraperitoneal  herniotomy,  616 

GM:  dislocation  of  hyoid  bone,  170 ;  follicular  laryngitis,  640 

Girald^s:  operation  for  harelip,  540;  cysts  of  antrum,  655 

Gordon  of  Belfast :  fractiu^  of  clavicle,  224 ;  fracture  of  lower  end  of  radius,  237 

Gordon :  trephining  the  spine,  158 

Gosselin :  rupture  of  lung,  197 

Graefe,   Von :  applications  in  purulent  ophthalmia,  059 ;  treatment  of  conical  comes, 

076 ;  extraction  of  cataract,  088  ;  membranous  film  in  vitreous  body,  099 
Gray:  serous  discharge  in  injiuies  of  the  head,  144 
Green :  structure  of  tubercle,  343 ;  of  gummata,  372 
Cheene  :  removal  of  bronchocele,  834 
Gritfi:  amputation  at  knee,  889 
Gross,  Prof.  S. :  foreign  bodies  in  windpipe,  179;  subcutaneous  section  of  bone,  440; 

deviation  of  septum  nasi,  502 ;  treatment  of  cystitis,  740 
Gross :  injuries  of  the  head,  132 
Gulliver :  atheroma,  488 
Guthrie:    injuries  of  vessels,  77;  wound  of  vein,  79;  contractility  of  arteries,  80; 

bleeding  from  lower  end  of  artery,  82  ;  bullet  in  pleura,  309 ;  ligature  of  posterior 

tibial,  526 
Guyon ;  ligature  of  external  carotid,  509 

Halford:  snake-bites,  00 ;  rupture  of  trachea,  178 

Hamilton:  subluxation  of  jaw,  172;  dislocation  of  shoulder,  244 

Hamilton  of  Ayr :  transfusion,  96 

Hancock :  subastragaloid  amputation,  892 

Hardie:  transplantation  of  bone,  877 

Hardy :  moUuscum,  848 

Harley,  Dr.  J. ;  succus  conii  in  muscular  spasm,  483  ;  treatment  of  hvdatids  of  liver, 

584 
Howard :  sulphuric  acid  treatment  of  diseases  of  joints,  432 ;  ether  as  an  anaesthetic,  871 
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tumour  of  cicatrices,  387  ;  ulceration  of  bone,  400 ;  cancer  of  spine,  461  ;  fibrous 
tiuuour  of  cranium,  647 ;  diseases  of  the  tongrue,  571  ;  cyst  of  broad  ligament, 
816 ;  tuberocyslic  tumour,  826 ;  cancer  of  thyroid,  834 

Heath  i  fracture  of  nock  of  jaw,  166;  fracture  of  jaw,  169;  dislocation  of  jaw,  170; 
distal  ligature  in  thoracic  aneurism,  506 ;  diseases  of  antrum,  555 ;  tumours  of 
jaw,  557 ;  closure  of  jaws,  560 ;  removal  of  tongue,  574 

Hehra  :  erythema  nodosum,  36 ;  acne  rosacea,  561 ;  eczema,  837 ;  plica  polonica,  851 

Heiberg :  pyaemia  and  bacteria,  31 

Hennen  :  hospital  gangrene,  40 

Henry,  M,:  recurrence  of  myeloid  tumour,  333 

Hewett :  injuries  of  head,  ch.  vii.  passim ;  extravasation  in  arachnoid  cavity,  135 ;  frac- 
ture of  one  table  of  skull,  138 ;  fractures  of  base  of  skull,  141 ;  opium  in  injuries  of 
the  head,  150;  bleeding  in  injury  of  the  head,  151 ;  wound  of  rectum,  220,  310; 
disappearance  of  ntevus,  330;  fibrocystic  tumour  of  bone,  417;  omental  sacs 
600 :  femoral  aneurism,  521 ;  gouty  phlebitis,  520 ;  meningocele,  546 ;  spontaneous 
cure  of  fistula,  625 ;  laryngotomy,  637  ;  amputation  of  forearm,  883 

Hey:  dislocation  of  jaw,  170;  fungus  hfematodes,  338;  mortification  in  hernia,  606 ; 
infantile  hernia,  609  ;  amputation  of  metatarsus,  893 

Hill,  B:  fractiu-eof  jaw,  169 

Hilt  on :  opening  abscesses,  25 ;  foreign  body  in  windpipe,  180 ;  nasal  snare,  567 

Hititon :  diseases  of  the  ear,  ch.  xxxvi.  passim 

Hirschberff :  glioma  of  eye,  700 

Hitzig :  dislocation  of  metatarsus,  200 

Hodges :  excision  of  knee,  907 

Hodgson :  macrc^lossia,  576 

Hodgson  of  Brighton :  cancer  of  retained  testis,  790 

Hodgkin :  Ijinphadenoma,  535 

Holden:  catgut  ligature,  89;  abscess  in  brain,  130;  fracture  of  base  of  skull,  151 ; 
digital  pressure  in  aneurism,  503 

Holt :  prolonged  pressure  for  cure  of  aneurism  under  anasthesia,  504 ;  tumour  of 
pharynx,  577;  rupture  of  stricture,  760 

HoUhouse:  dislocation  of  knee,  292  ;  injuries  of  lower  extremity,  ch.  aw.  passim 

Homidge:  fractures,  general  pathology,  ch.  vi.  passim 

Huguier :  operation  for  imperforate  anus,  632 

Hvlke :  fracture  of  inner  end  of  cla\'icle,  223 ;  dislocation  of  acromion,  240 ;  disloca- 
tion of  shoulder,  241 ;  compound  dislocation  of  shoulder,  248  ;  injuries  of  upper 
extremity,  ch.  xiv.  passim 

Humphry,  dressing  wounds,  17  ;  dislocation  of  the  thumb,  256 ;  excision  of  condyle 
of  jaw,  438 ;  thrombosis,  527 ;  macroglossia,  576 ;  diseases  of  the  male  organs, 
ch.  xxxix.  passim 

Hunt :  fracture  of  larynx,  177 

Hunter :  temjieraturo  in  inflammation,  2 ;  organisation  of  blood,  7 ;  gangrene,  45 ; 
contractility  of  arteries,  79 ;  ligature  of  arteries,  88 ;  inoculation  of  himself  with 
venereal  matter,  371 ;  loose  cartilages,  436  ;  rupture  of  tendo  Achillis,  464 ;  imion 
of  tendons  after  subcutaneous  division,  472 ;  midtiple  stricture,  748 

Hutchinson:  fractured  patella,  274;  syphilitic  teeth,  374;  syphilis  conveyed  to  the 
mother,  375 ;  injuries  of  nerves,  484  ;  intussusception,  gastrotomy,  583  ;  interstitial 
keratitis,  669 ;  diseases  of  women,  ch.  xl.  passim 

Bott :  exostosis  of  cranium,  415 

Jackson,  Carr :  abscess  in  bone,  396 

Jenner :  forms  of  scrofula,  345 ;  mollities  ossium,  421 ;  diseases  of  skin,  ch.  xliii.  passim 

Jones :  ligature  of  arteries,  84 

Jones,  Bence :  tests  for  calculi,  769 

Johnson,  G. :  cancer  of  retained  testis,  790 
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Kingdon :  obturator  hernia,  617 

Kirkes :  embolism,  400 
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Knapp :  glioma  of  the  eye,  700 

Lancereaux :  period  of  incubation  after  syphilitic  inoculation,  363 ;  effects  of  removal 
of  syphilitic  sores,  367  ;  syphilitic  fever,  368 ;  classification  of  syphilis,  368 ;  in- 
oculation of  secondary  syphilis,  370 

Lanyenbeck:  vicious  union,  122;  excision  of  ankle  in  gunshot  wounds,  313;  subcu- 
taneous section  of  bone,  440;  operation  for  complicated  harelip,  641 ;  staphyloraphy, 
644 ;  osteoplastic  resection  of  jaw,  669 ;  extirpation  of  larynx,  643 

Lanffton :  treatment  of  irreducible  hernia,  680 

Larrey ;  wound  of  intercostal  artery,  197 

Ld>ert :  classification  of  tumours,  316,  331 

Lee,  II, :  primary  excision  of  ankle,  296 ;  syphilis  and  gonorrhoea,  ch.  xx.  passim ;  on 
Hunters  self-inoculation,  371 ;  phlebitis,  628  ;  varicose  veins,  631 ;  prostatic  dis- 
charges, 742 ;  operation  for  varicocele,  804 ;  rectangular  amputation,  800 

Lee,  S. :  dissection  of  dislocation  of  hip,  286 

Lefort :  congenital  communication  of  rectum  and  vagina,  631 

Leten/ieur :  aneurism  of  external  circumflex,  621 

Levis  :  introduction  of  horsehair  into  aneurism,  606 

Lisfranc :  amputation  of  metatarsus,  893 

Lister:  microscopic  phenomena  of  inflammation,  6;  dressing  wounds,  17  ^  ^. ; 
ligature  of  arteries,  antiseptic,  88 ;  vicious  union,  122 ;  chloroform,  872;  aortic 
tourniquet,  886 ;  excision  of  wrist,  IKX) 

Liston :  hospital  gangrene,  49  ;  foreign  body  in  bronchus,  182 ;  cysts  of  bone,  418 

Little :  orthopaedic  surgery,  ch.  xxvi.  passim ;  spinal  curvature  and  empyema,  469 

Litt.re :  concussion,  146 

Lloyd,  Dr. :  elephautiusis  of  the  scrotum,  806 

Lloyd,  Mr, :  rectal  lithotomy,  779 

Lonytnore ;  gunshot  wounds,  ch.  xvi.  passim ;  trephining  in  wounds  of  head,  305 ; 
osteomyelitis,  396 

Lotzbeck :  fracture  of  neck  of  scapula,  207 

Louis :  tumours  of  dura  mater,  648 

Lowe :  dislocation  of  shoulder,  246 

Lukomsky :  bacteria  and  erysipelas,  39 

Mackenzie :  treatment  of  bronchocele,  833 

Macleod :  hospital  gangrene,  49 

Maisonneuve:  dislocation  of  jaw,  171 ;  cauterisation  enfleclies,  867 

Malyaiyn^ :  fracture  of  neck  of  scapula,  226  ;  of  neck  of  humerus,  229 ;  dislocation  of 
shoulder,  242  ;  fracture  of  upper  third  of  femur,  266 ;  fractured  femur,  269 ;  dis- 
location of  toes,  300 

Mapother :  osteo-aneurism,  419 

Marcel :  hydrophobia,  71 

Marsh:  operation  for  rickety  deformity,  424;  intussusception,  gastrotomy,  583;  extras- 
peritoneal  operation  for  hernia,  699 

Marson :  treatment  of  gonorrhoea  in  the  female,  360 

Martin  and  Collineau:  shortening  in  hip  disease,  442 

Martin,  H. :  injection  of  hydrocele  with  iodine,  792 

Marty n:  enchondroma  of  phalanges,  412 

Mason:  ununited  fracture,  120;  congenital  tumour  of  tongue,  677 

Maunder :  ligature  of  artery  in  inflammation,  88 ;  fracture  of  exostosis,  416 ;  elastic 
ligature  in  fistula,  624 
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Maurey :  gastrotom  j,  209 

Metier :  enlarged  prostate,  743 

Moore.y  C,  H, :  haemorrhage,  ch.  iv.  pamm ;  entrance  of  air  into  veins,  80  j  rupture  of 

stomach,  203;  impaction   of  femiur  in  acetabulum,  214;   rodent  cancer,  383; 

atheroma,  488 ;  introduction  of  wire  into  sac  of  aneurism,  606 ;  division  of  lingual 

nerve,  676 ;  tumours,  ch.  x\'ii.  passhn 
Moore^  S.  W. :  antiseptics,  20 
Morris :  reduction  en  massey  690 

Matt :  ligature  of  common  femoral,  622 ;  excision  of  clavicle,  896 
Maxon:  serous  discharge  in  injuries  of  the  head,  143;  classification  of  tumours,  333; 

atheroma,  488 
Murchiwn:  lymphadenoma,  636 
Murray y  Dr.  :  chloroform  rash,  36 
Murray  of  Newcastle :  introduction  of  carbolised  gfut  into  aneurism,  606 ;  compression 

of  aorta  for  aneurism,  617 

Nayler :  alopecia,  369  ;  eczematous  ulcers,  380 ;  lupus,  383  ;  diseases  of  skin,  ch.  xliii. 

passim 
Ntiaton :  dislocation  of  jaw,  169;  emphysema,  192  ;  hernia  of  lung,  194 ;  dislocation  of 

the  thumb,  266 ;  test  for  displacement  of  head  of  femur,  260 ;  cysts  of  bone,  418; 

ganglion,  468  ;  removal  of  nasopharyngeal  polypus,  668 
Karris:  ununited  fracture,  120;  atrophy  of  bone  after  fracture,  426 
Nunn :  wasting  in  hip  disease,  442 
Nunneleyi  orbital  aneurism,  611 
Nusthaum:  transplantation  of  bone,  121 

Obri :  obturator  hernia,  616 

Ogle :  hydrophobia,  73 

OUier :  grafting  of  periosteum,  390 ;  subperiosteal  excisions,  896 ;  of  os  calcis,  909 

Ormerod :  mollities  ossiiun,  420 

Osbom :  origin  of  encysted  hydrocele,  794 ;  cysts  of  broad  ligament,  816 
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course,  326 ;  residual  abscess,  26,  344 ;  senile  scrofula,  347 ;  nervous  affections, 
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jointp^isease,  440 ;  hysterical  disease  of  joints,  441 ;  wasting  in  joint-disease, 
448 ;  phlebitis,  629 ;  removal  of  tongue,  674 ;  oesophageal  stammering,  678 ;  warm 
bath  in  strangulated  hernia,  689 ;  extraperitoneal  operation  for  hernia,  699 ;  vene- 
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Pancaast :  aortic  tourniquet,  886 

Panum :  bacteria  and  blood-poisoning,  31 

Partridge:  laceration  of  duodenum,  201 ;  anatomy  of  imperforate  anus,  630;  gangrene 
of  penis,  807 

Peacock :  dissecting  aneurism,  489 

Pearson  :  mercurial  erethism,  366 

Perrh>e :  rupture  of  stricture,  760 

Phillips,  B. :  dislocation  of  astragalus,  297 

Pick :  traumatic  fever,  14-16 ;  phagedaena,  61 ;  injury  of  artery,  78 
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577 ;  molluscum  fibrosum,  848 ;  excision  of  scapula,  806 

Pooley :  gastrotomy,  208 
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Porter  i  ligature  of  common  femoral,  522 

Pott :  injuries  of  the  head,  130 ;  hernia  of  the  bladder,  735 

Quoin,  Mr. :  foreign  body  in  bowel,  207  ;  dissection  of  dislocation  of  hip,  286 
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Reverdin :  skin-grafting,  388 

Reyher :  antiseptics,  20 

Richardson :  ether  spray,  870 
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Ricord :  length  of  mercurial  course,  373 ;  syphilitic  inoculation,  877 

Riiidfleisch:  organisation  of  blood,  8;  granulation,  1 1 ;  pus,  10;  cicatrisation,  13; 
tubercle,  343 ;  rickets,  pathology  of,  423 ;  ulceration  of  cartilage,  434 ;  athe- 
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Rivvnyton:  dislocation  of  sternum,  102;  orbital  aneurism,  512 
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Rokitansky :  hypertrophy  of  bone,  424 

Roux:  intracranial  suppuration,  130;  staphyloraphy,  541 

RouXy  Jules :  gimshot  wounds  of  femur,  312 

Saemisch :  creeping  ulcer  of  cornea,  672 ;  treatment  of  corneal  ulcer,  673 

Salter :  alveolar  abscess,  562 ;  phosphorus  necrosis,  653 ;  exanthematous  tooth-tiuuours, 
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Sayre :  excision  of  hip,  802 
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Shaw:   injuries  of  spine,  ch.  viii.  passim;  recovery  after  fracture  of  cervical  spine, 
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of  neck  of  humerus,  229 ;  separation  of  upper  epiphysis  of  humerus,  230 ;  injuries 
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Stttythi  successful  ligature  of  innominate,  512 
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SoUy :  cyst  of  back  (meningocele  ?)  462 
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location of  shoulder,  249 ;  removal  of  scapula,  471 
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Stanley :  rupture  of  ureter,  204 ;  phagedsenic  ulceration  of  bone,  400 ;  ulcers  of  bone, 

407;  cystic  tumours  of  bone,  417  ;  hypertrophy  of  bone,  424 
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SUEGEEY: 

ITS   PEINCIPLES   AND   PEACTICE. 

CHAFTER  I. 

INFLAMMATION   AND   THE   PROCESS   OF  UNION   IN   SOFT  PARTS 

TRAUMATIC   FEVER — DRESSING   OF   WOUNDS. 

Inflammation  is  the  name  given  to  a  perverted  vital  action,  one  of  the  leading 
features  of  which,  as  the  name  implies,  is  the  production  of  nnnatnral  heat  in 
the  part.  Although  the  researches  of  modern  pathologists  have  greatly 
advanced  our  knowledge  of  the  essential  phenomena  of  the  process  of  inflam- 
mation, yet,  for  practical  purposes,  I  think  it  is  better  to  commence  the  study 
of  inflammation  from  the  old  definition  of  it  by  its  four  great  symptoms, 
'  redness,  swelling,  heat,  and  pain.'  * 

The  redness  depends  on  congestion,  or  the  loading  of  the  inflamed  part  Inflamma- 
with  blood ;  and  this  congestion  is  spoken  of  in  surgical  language  as  active,  ^^^  ^^" 
i.e.  due  to  an  increased  supply,  or  passive,  i.e.  duo  to  diminished  power  of 
circulation  or  impeded  return  of  blood.    Congestion  is  best  studied,  either  in   p 
a  superficial  part  of  the  human  body  or  in  the  web  of  a  frog's  foot  or  other  tion. 
transparent  pait,  spread  out  under  the  microscope.     Thus,  in  the  ocular  con- 
junctiva, after  the  lodgment  of  a  grain  of  dust  in  the  eye,  red  vessels  will  be 
seen  shooting  over  parts  which  before  were  perfectly  white,  and  soon  the 
membrane,  which  in  its  natural. state  was  transparent  and  imperceptible,  is 
converted  at  the  part  injured  into  a  pulpy  mass  of  dilated  vessels,  from  which 
a  copious  discharge  of  fluid  exudes.     In  the  frog's  foot,  on  the  application  of 
an  irritant,  the  small  arteries  dilate,  the  stream  of  blood  flows  more  rapidly, 
the  dilatation  extends  to  the  capillaries  and  then  to  the  veins  ;  next  the  stream 
of  blood  moves  more  slowly,  and  finally  it  oscillates  and  stops  entirely.     The 
period  of  dilated  arteries  and  increased  stream  is  that  of  *  active  congestion ; ' 
that  of  dilated  veins  and  diminished  movement  '  passive  congestion.'  ^     The 
stoppage  of  the  stream  receives  the  name  of  ^  the  inflammatory  stasis.' 

The  increased  supply  of  blood  in  the  part  must  necessarily  cause  swelling,  inflammn- 
but  another  and  the  main  cause  of  sweUing  is  the  extravasation  which  takes  fory  swell- 
place  in  the  parenchyma  of  the  inflamed  part  as  the  impediment  to  the  blood-  ^^^' 

*  This  is  Celsus's  definition :  '  Notae  inflammationis  sunt  quatuor,  rubor  et  tumor,  cum 
calore  et  dolore.' 

'  Passive  congestion,  however,  is  not  always,  nor  indeed  usually,  an  inflammatory 
sjmptora.  Any  cause  which  prevents  the  return  of  the  venous  blood— a  ligature  roun<l  the 
limb,  a  tumour  in  the  course  of  the  vein,  even  prolonged  standing  or  exposure  to  hoat, 
besides  innumerable  other  similar  conditions — may  determine  passive  congestion. 
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stream  increases.  When  the  blood  is  flowing  natarallj,  through- a  transparent 
web,  there  will  always  be  seen  around  the  central  column  of  the  blood-cor- 
puselcs  an  external  part  of  the  vesseFs  area  which  looks  as  if  it  were  empty— 
i.e.  where  only  the  transparent  serum  is  circulating — and,  if  the  individual 
blood-discs  can  be  seen,  they  will  be  observed  to  be  separate  from  each  other. 
On  what  cause  this  mutual  repulsion  between  the  blood-corpuscles  and  the  wall 
of  the  vessel  depends  we  do  not  kno^ ;  but  it  is  abolished  by  inflammation. 
The  corpuscles  adhere  to  each  other  and  to  the  wall  of  the  vessel,  and  soon  the 
white  corpuscles  of  the  blood  are  seen  to  have  passed  through  the  membrane 
and  to  have  moved  into  the  parenchymatous  tissue.  The  serum  also  trans- 
udes, and  the  red  globules  are  here  and  there  found  to  be  extravasated.  The 
name  of  lymph  is  given  to  this  inflammatory  exudation,  consisting  mainly  of 
the  cells  which  are  formed  out  of  the  leucocytes  in  their  various  stages  of 
development,  and  partly  of  serous  fluid.  Bed  blood-globules  may  be  inter- 
mingled ;  but  this  is  accidental.  The  term  '  flbrine  '  is  also  often  employed 
as  synonymous  with  lymph. 

The  temperature  of  an  inflamed  part  is  raised,  to  the  sensations  of  the 
patient  himself  generally,  and  always  to  the  thermometer.  This  is  fiamiliar 
to  everybody  from  his  own  experience,  and  some  increase  of  temperature 
must  evidently  be  caused  by  the  mere  loading  of  the  part  with  blood.  Bat 
it  seems,  from  recent  experiments,  that  not  only  is  the  part  more  richly 
supplied  with  blood  at  the  usual  temperature  of  healthy  blood,  but  that  heat 
is  generated  in  the  inflamed  part,  and  thus  the  temperature  of  the  blood  at 
the  focus  of  inflammation  is  raised  above  that  of  the  rest  of  the  blood.  John 
Hunter  taught  the  reverse  of  this  doctrine.  He  quotes  some  experiments 
which  he  made  *  to  prove  that  the  temperature  of  an  inflamed  part  never 
rises  above  that  of  the  blood  in  the  heart ;  but  these  experiments  were  not 
made  with  sufficiently  delicate  means  of  observation ;  and  Mr.  Simon  *  has 
put  on  record  a  series  of  thermo-electrical  observations  of  inflamed  parts 
whereby  he  has  proved — '  I.  That  the  arterial  blood  supplied  to  an  inflamed 
limb  is  less  warm  than  the  focus  of  inflammation  itself ;  2.  That  the  venoui 
blood  returning  from  an  inflamed  limb,  though  less  warm  than  the  focus  of 
inflammation,  is  warmer  than  the  arterial  blood  supplied  to  the  limb ;  and,  3, 
that  the  venous  blood  re  turning  from  an  inflamed  liinh  is  warmer  than  the 
corresponding  current  on  the  opposite  side  of  the  body ' — that  is  to  say,  that 
the  heat  generated  at  the  inflamed  part  raises  the  blood  returned  from  that 
part  above  the  usual  temperature  of  the  mass  of  the  blood.  When  this  increase 
of  heat  is  so  considerable  that  the  natural  loss  of  temperature  by  perspiration, 
&c,  is  insufficient  to  counteract  it,  the  temperature  of  the  whole  body  rises, 
and  the  other  phenomena  of  '  inflammatory  fever  '  ensue.' 

The  pain  of  inflammation  varies  very  considerably.  Even  in  inflamma- 
tion of  the  largest  and  the  most  vital  organs  there  may  be  little  or  no  pain, 
while  in  some  of  the  smallest  (such  as  the  fingers)  the  pain  may  be  intoler* 
able.   Much  depends  on  the  extensibility  of  the  inflamed  part ;  thus  the  acute 


*  See  Hunter's  works,  by  Palmer,  vol.  iii.  pp.  338-340.  In  the  last  experiment  there 
detailed,  however,  the  reader  will  observe  that  Hunter  noticed  an  increase  of  the  gonoral 
temperature  of  the  body  in  inflammation. 

'  Holmes's  'System  of  Surgery,'  2nd  ed.  vol.  i.  p.  18. 

'  I  do  not  mean  that  all  the  phenomena  of  inflammatory  or  traumatic  fever  depend  on 
the  mere  rise  of  temperature  of  the  blood,  but  as  the  inflammatory  heat  rises  so  are  these 
phenomena  developed.  "Whether  they  depend  on  the  rise  of  temperature,  or  whether  they 
and  it  have  a  common  cause,  is  another  question. 
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pain  in  whitlow  and  in  orcliitia  is  explained  hy  the  resistance  offered  to  tlio 
increase  of  swelling  by  tlie  slieatb  of  the  tendon,  and  by  the  tunica  albag-inea 
rt?sjK?ctiveljr.  Still  more  depends  on  the  peculiar  sensibility  of  the  organ. 
The  physical  cause  of  pain  it  is  oft^i^n  iniposfc^iblo  to  ascertain.  Pain  ia  often 
greater  in  dtseafies  when  there  is  no  evidence  of  inflammation  (as  in  neuralgia) 
than  when  inflammation  is  not  only  dangerous  but  e^en  fatal  (as  in  gangrene 
of  the  Inng)  ;  and  most  severe  pain  may  bo  experienced^  as  everyone  knows, 
in  conditions  of  the  body  which  are  compatible  with  perfect  health.  Yet 
this  does  not  destroy  the  great  impoi'ifLi^ce  of  pain  as  a  symptom  of  disease 
in  general,  and  of  inflammation  in  particular.  It  only  shows  that  in  clinical 
investigations  it  is  necessary  to  take  account  of  all  the  circumstances  of  the 
case — ^not  of  one  only.  The  porsii^teiice  of  pain  in  any  given  part  ought  to 
induce  the  surgeon  to  examine  closely  the  condition  of  the  general  system 
(pnlse,  tongue,  temperature,  and  secretions)  and  of  the  part  itself  (as  to  red- 
ness, swelling,  heat,  and  the  functions  of  the  organ),  and  on  such  an  examina- 
tion  a  secure  diagnosis  can  almost  always  be  founded. 

Inflammation,  when  extensive  or  very  violent,  ia  accompanied  by  general   Infltmraii- 
ferer,  which  is  variously  designated  as  *  iuEaramatory,*  *  traumatic/  *  surgical,    triiumAiio 
*  irritative,*  Ac.     The  condition  necessary  for  its  production  appears  to  be  the  f^^'^'". 
overheating  of  the  blood,  as  stated  above,  and  its  leading  symptom  therefore 
is  the  rise  of  temperature  of  the  whole  body.     Hence  the  importance  of  the 
thermometrical  observations  which  are  now  so  genemlly  taken  in  snrgical 
na  welt  as  in  medical  cases. 

Aa  typical  of  inilammatory  fever,  for  snrgical  purposes,  J  shall  select  that 
form  which  follows  on  a  severe  wound  J 

Traumatic  fever  commences  nsiially  within  twenty-fonr  hours  of  the 
receipt  of  the  injury,  and  sometimes  dates  almost  from  the  moment  of  its 
receipt.  The  patient  feels  hot  and  nncomfoi*table,  with  occasional  intervals 
of  chilliness,  sometimes  amounting  to  definite  rigor*  lie  is  thirsty  and 
restless,  with  a  rapid  and  perhaps  hard  and  bounding  pulse,  fnrred  tongue, 
hot  and  dry  skin,  scanty  and  high-coloured  mine,  constipated  bowels^ 
flashed  face,  headache,  and  loss  of  appetite.  The  symptoma  are  aggra- 
vated towards  night,  when  a  definite  rise  of  temperature  can  nsnally  be 
notetl.  Coincident  with  any  abrupt  and  very  considerable  elevation  (eay 
more  than  2**  P.)  of  the  heat  of  the  blood  there  is  almost  certain  to  be  a 
rigor.  In  uncomplicated  cases  of  traumatic  fever  the  symptoms  will 
probably  begin  to  decline  from  about  the  second  day  after  its  commencement, 
and  will  have  entirely  subsided  by  the  fifth,  sixth,  or  seventh  day ;  but  there 
is  much  variety  both  as  to  the  period  at  which  it  .attains  its  climax  (or 
'&stigiam/  as  it  is  technically  called)  and  as  to  its  total  duration.  The  fir^t 
appearance  of  decrease  is  very  generally  coincident  with  the  occnrrence  of 
suppnration.  Aftc^r  the  subsidence  of  the  primary  attack  of  fever  a  secon- 
dary attack  sometimes  occnrs,  apart  from  any  other  complication,  but  usually 
the  reappearance  of  fever  denotes  the  occnn-ence  of  some  of  the  complications 
of  wounds,  BB  deep-seated  abscess,  erysipelas,  pbagedasua,  or  pyoemia.  When 
the  fever  does  not  subside  at  the  ordinary  time  the  presence  of  some  concealed 

*  A  good  oppattODity  of  wivlching  th?  pTicnomena  of  traumntic  fever  is  ftjruished  by  any 
groat  oporjvlion,  such  as  an  amputation,  uiidert-tiken  for  tlie  removal  of  a  chrnnic  liis&iso  on  a 
pfrffiOD  prtJTiovislj  in  good  gBnepul  health.  Tbfl  state  of  the  pulse,  tiJiigTie,  smd  aecnjtions  and 
the  normal  temperature  should  be  carefully  noted  for  the  two  or  three  days  pr«cediug  the 
opertitioii ;  and  morrung  and  ovenlng  obatrvatioDS*  should  bu  ru'gularly  tnktn  nfter  it  until 
the  tetnpoffttufe  aad  all  other  matten  observed  have  returned  to  thi^  coQiIitloii  of  health, 
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source  of  irritation,  such  as  lodged  foreign  body  or  obstructed  discbarge,  is 
probable,  and  should  be  carofnllj  sought  for. 

We  shall  consider  this  subject  of  traumatic  fever  more  fully  in  its  surgical 
bearings  presently. 

Pathology  The  above  is  intended  for  a  rough  sketch  of  the  leading  symptoms  of  in- 

nution.  flammation  as  seen  in  practice.  The  pathology  or  essential  nature  of  the 
process  must  next  be  briefly  discussed.  It  has  long  been  a  controversy 
whether  the  phenomena  which  we  term  inflammation  are  due  to  changes  in 
the  nervous  system,  the  vessels,  the  blood,  or  the  tissues ;  nor  is  the  question 
one  which  seems  to  admit  of  any  confident  answer.  But  the  first  changes 
which  are  perceptible  to  the  eye  aflect  the  vessels  and  their  contents  at  once. 
The  arteries  dilate  ;  *  the  blood-stream  moves  with  greater  rapidity ;  the  red 
and  white  blood-corpuscles,  which  in  the  natural  state  are  quite  separate 
from  each  other  as  well  as  from  the  wall  of  the  vessel,  begin  to  adhere  to- 
gether and  to  stick  to  the  arterial  wall.  As  the  dilatation  extends,  first  to 
the  capillaries  and  then  to  the  veins,  the  blood-stream  moves  more  and  more 
slowly,  the  vessels  becoming  more  obstructed  by  blood-globules.  Next,  a 
£migra-  very  remarkable  phenomenon  is  noticed,  i.e.  the  *  emigration  '  of  the  white 
ccwytea  '  corpuscles,  or  *  leucocytes,'  as  they  are  now  usually  called.  The  experiment 
by  which  this  emigration  may  be  actually  rendered  visible  is  very  diflScult  to 
carry  out  successfully.^  It  leaves  no  doubt  that  the  white  corpuscles  begin 
to  adhere  to  the  wall  of  the  vessel  before  the  axial  current  (i.e.  the  current 
of  red  blood-globules  along  the  centre  of  the  vessel)  stops ;  that  the  wall  of 
the  vessel  then  exhibits  buds  or  projections,  as  if  the  leucocyte  were  pushing 
its  way  tlirough  ;  that  these  buds  or  projections  become  connected  with  the 
wall  of  the  vessel  by  a  sort  of  tongue  or  string,  which  then  gives  way,  and 
loaves  a  body  exactly  similar  to  a  leucocyte  in  the  parenchyma  external  to 
the  vessel ;  and  that  the  wall  of  the  vessel  shows  no  alteration  at  the  part 
where  the  leucocyte  has  thus  passed  through  it.  In  what  precise  manner 
this  may  take  place  it  is  needless  here  to  discuss.  We  may  suppose,  even  if 
only  for  the  sake  of  hypothesis  and  to  render  the  thing  conceivable,  that  the 
leucocyte,  which  is  a  mass  of  protoplasm,  rebuilds  the  wall  of  the  vessel  that 
it  is  perforating  (which  is  also  a  mass  of  protoplasm)  as  fast  as  it  destroys  it.' 
The  leucoc;ytes  display  the  same  ama3boid  movements  aftor  their  emigration 
which  they  are  known  to  do  within  the  vessels,  and  which  seem  to  be  con- 
nected with  their  further  development.     (See  Fig.  1.) 

So  far  the  changes  observed  refer  wholly  to  the  vessels  and  their  con- 
tents.    But  that  the  tissues  around  the  vessels  have  an  independent  and 

*  It  seems  doubtful  whether  or  no  thif*  dilatation  is  preceded  by  a  period  of  active  con- 
traction or  spasm  of  the  vessel.  If  it  be  so,  that  period  is  so  transient  that  it  has  not  been 
found  possible  as  yet  to  aflRrm  its  constant  occurrence. 

*  This  experiment  was  probably  first  performed  by  Dr.  Waller,  before  1846 ;  but  his 
observations  did  not  attract  the  attention  they  deserved.  Cohuheim  devised  a  more  perfect 
form  of  the  experiment,  on  a  frog  paralysed  by  curare.  It  will  be  found  very  clearly  de- 
scribed by  Dr.  Sanderson,  in  Holmes's  'System  of  Surgery.'  v.  751,  2nd  ed.  At  pp.  741-2  of 
the  fe-amo  volume  will  be  found  an  account  of  the  researches  and  teaching  of  our  distinguished 
countrymen,  Dr.  C.  J.  B.  "Williams  and  Dr.  Addison,  who  so  nearly  anticipated  Cohnheim's 
discovery,  in  spito  of  the  imperfection  of  the  instrument*  with  which  at  that  time  they  were 
obliged  to  work. 

'  Some  authors  teach  that  there  are  openings  or  'stomata'  in  the  capillary  wall,  through 
which  the  corpuscles  pass.  If  this  is  the  case  the  corpuscles  must  'emigrate'  also  in  the 
healthy  processes  of  nutrition. 
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ost  important  part  in  the  process  cannot  bo  doubted.     Professor  Lister  *  has 
>served  changes  going  on  in  the  pigment-cells  lying  in  the  intervascular 

y^ spaces    of  the   frog's  web 

lS<\0  which  testify  to  an  action 

^^  entirely     independent     of 

that  in  the  blood  or  tho 
vessels ;  and  the  action 
of  irritants  on  the  non- 
vascular, tissues,  such  as 
the  cartilages,  will  be  found 
illustrated  in  subsequent 
pages.  Again,  as  the 
blood-stream  becomes  re- 
tarded, the  blood  begins 
to  oscillate  backwards  and 
forwards  in  the  vessels, 
and  finally  stops.  This  in- 
flammatory stasis  can  bo 
produced  oven  when  the 
vessels  have  been  entirely 
emptied  of  blood  and  filled 
with  milk  in  place  of  blood. 
It  cannot,  therefore,  en- 
tirely depend  upon,  though 
it  must  doubtless  be  in- 
fluenced by,  the  qualities 
of  the  blood.  Nor  can  we 
imagine  that  the  mero 
vascular  wall  can  be  the 
sole  cause  of  so  remark- 
able a  phenomenon.  It 
must,  therefore,  be  caused 
in  some  measure  by  the 
vital  actions  which  are 
going  on  in  the  part  gene- 
rally. And  the  same  con- 
clusion results  from  many 
of  the  other  recorded  facts, 
for  which  I  must  refer  to 
works  of  more  detail.  The 
latest  researches  seem  to 
show  that  irritants  which 
do  not  afiect  the  walls  of 
they 


o.  1.  Cohnheim's  experiment  showing  the  emigration  of  the  leuoo- 
cjtea  ont  of  a  rein  in  the  mesentery  of  a  frog.  The  times  of  the 
suooettiTe  obeerrations  are  marked  on  each  figure,  and  the  indi- 
Tidual  leucocytes  are  distinguished  by  different  letters,  r  and  g 
denote  tiro  lencocy  tea  which  were  external  to  the  vein  at  the  com- 
mencement  of  the  observation,  a  was  only  just  attached  to  the 
ontdde  of  the  wall  of  the  vein  at  the  commencement,  and  was  free 

from  it  at  the  second  observation,  c  had  almost  passed  through  the    the   VCSSOls,     thoufi^n 
wall  at  the  first  obserration,  was  only  just  attached  at  the  second,  .    /^  .  ^ 

and  was  free  at  the  third.    6  had  commenced  to  adhere  to  the  in-    may     CauSO     dilatation     OI 
terior  of  tiie  wall  of  the  rein  at  the  first  obscrration,  had  partially    . ,  m      •  j      x    .-^^ 

penetrated  it  at  the  second,  was  adhering  to  its  outer  wall  at  the    the  CapiUanCS  ana   Stagna- 
third,  and  was  becoming  pedunculated  and  preparing  to  detach 
itself  at  the  fourth.— From  an  experiment  made  for  me  by  my 
friend  and  pupil  Mr.  J.  B.  W.  Webb. 


tion  of  the  blood-current, 
are  not  followed  by  emi- 

ration   of  leucocytes,   or    by   transudation    of  the   coloured   blood-discs ; 

'hilc  if  an  irritant   be  applied  which  acts  so  deeply  and  so  continuously 


>  '  Phil.  Trans.,'  1858,  p.  678. 
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as  to  affect  the  wall  of  the  vessel  itself  an  abandant  emigration  of  colonrless 
and  c5olonred  blood-discs  ensnes — the  former  passing  chiefly  out  of  the  veins 
and  the  latter  from  the  capillaries.*  The  question  therefore  above  allnded  to 
would  be  answered  by  saying  that  the  essential  phenomena  of  inflammation 
depend  on  changes  in  all  the  structures — the  blood,  the  Jblood- vessels,  and 
the  parenchyma  of  the  part  simultaneously. 


Termina- 
tions of  the 
inflamma- 
tory pro- 
cess. 
Besolution. 


EflTntdon 
and  orga- 
nisation. 


The  process  of  inflammation  may  be  regarded  as  destructive  or  construc- 
tive, according  to  its  terminations.  If  the  process  above  described  should 
cease  at  the  point  to  which  the  description  has  just  been  carried,  the  blood- 
stream will  resume  its  movement,  the  vessels  their  normal  sisse,  the  effused 
serum  and  the  leucocytes  will  disappear  from  the  intervascular  spaces,  and 
the  part  will  resume  in  all  respects  the  fnnctions  and  appearance  of 
health.  This  termination!  is  known  in  surgical  language  as  '  Resolution.* 
But  if  this  does  not  occur,,  the  inflammatory  exudation  may  become  organised 
into  new  tissue  (organisation,  adhesion),  or  it  may  break  down  into  pus 
(suppuration,  abscess),  or  the  tissue  of  the  part  may  become  softened  and 
disintegrated  (ulceration),  or  the  whole  part  may  die  (gangrene). 

The  production  of  new  tissue  may  be  regarded  as  the  curative  termina- 
tion of  inflammation.  It  is  true  that  in  many  instances  this  newly-formed 
tissue  impairs  the  functions  of  the  part  and  constitutes  in  itself  a  kind*of 
disease.  Thus  the  utility  of  joints  is  destpoyed  by  soft  ankylosis,  the  result 
of  inflammatory  adhesions ;  or  bands  of  adhesion  are  formed  in  the  peri- 
toneum which  may  fatally  interfere  with  the  movements  of  the  intestines. 
But  it  is  none  the  less  true  also  that  it  is  upon  such  reproductive  properties 
that  all  the  repair  of  wounds  and  fractures  depends,  and  that  the  greater 
part  of  the  practice  of  surgery  is  directed  to  th«  production  and  regulation 
of  this  reproductive  process. 

It  will  be  most  convenient,  I  think,  to  study  here  this  curative  termina- 
tion of  inflammation^  a&  it  is  seen  in  the  soft  parts ;  while  the  chapter  on  the 
nnion  of  fractures  will  contain  a  description  of  inflammatory  organisation-  in 
the  hard  tissues.  I  therefore  turn  to  the  general  subject  of  wounds  and  the 
process  of  their  unioUy  in  order  to  illustrate  the  results  of  inflammation. 


Wounds 
and  contu- 
sions. 


A  forcible  solution  of  continuity  in  the  soft  tissues  of  the  body  is  called  a 
wound ;  but,  in  ordinary  language,  the  exposure  of  the  injured  part  to  the 
air  is  implied,  and  the  action  of  some  weapon  is  also  understood.  When  the 
subcutaneous  tissues  are  merely  bruised,  i.e.  more  or  less  lacerated  without 
the  skin  being  divided,  the  injury  is  called  a  *  Contusion.'  In  a  contusion 
there  is  probably  always  some  laceration  of  the  fibres  of  the  cellular  tissue, 
the  vessels  are  more  or  less  ruptured,  and  blood  is  eztravasated  propor- 
tionally into  the  subcutaneous  or  parenchymatous  tissue,  or  into  any  of  the 
neighbouring  cavities  of  the  body.  In  very  severe  contusions,  such  as  are 
produced  by  repeated  injuries,  the  skin  is  very  extensively  separated  from 
the  subjacent  fascia,'  and  is  consequently  liable  to  perish  for  want  of  blood- 
supply.  Into  this  space  blood  is  effused,  which,  showing  through  the  skin, 
gives  the  familiar  black-and-blue  appearance  of  a  bruise,  the  colour  varying 

*  See  Dr.  Klein's  account  of  Cohnheim's  latest  researches  in  the  '  London  Mod.  Record,' 
Dec.  31,  1873,  and  Jan.  7,  1874. 

«  In  examining  tlie  body  of  a  schoolboy  who  had  been  beaten  to  death  by  his  school ninster, 
Mr.  Prcscott  Hewett  and  I  found  the  skin  so  extensively  separated  from  tlio  fascia  lata  that 
a  common  walking-stick  could  easily  be  laid  between  them. 


ORGANISATION  OF   CLOT.  7 

with  the  deh'cacy  of  the  skin,  the  quantity  of  blood  effused,  and  the  structure 
of  the  part.  Thus,  in  the  eyehds,  scrotum,  and  vulva  a  bruise  is  black ;  on 
the  scalp,  where  the  skin  is  strengthened  by  the  tendon  of  the  occipito-fron- 
tah's,  it  shows  hardly  any  colour  at  all ;  on  the  globe  of  the  eye,  where  the 
conjunctiva  allows  the  free  passage  of  the  air,  it  is  scarlet.  The  black  colour 
of  an  ordinary  bruise  on  the  surface  of  the  body  fades  away  into  green  or 
yellow  as  the  blood  is  absorbed.  Very  frequently,  when  the  laceration  has 
been  great,  the  blood  remains  for  an  indefinite  time  collected  in  a  cavity,  the 
walls  of  which  are  formed  of  bloodclot  and  condensed  tissues,  while  its  con- 
tents consist  of  serum  mixed  with  more  or  less  of  the  colouring  matter  and 
broken-down  corpuscles.  To  such  a  collection  the  name  Haematoma,  or  Htema- 
*  blood- tumour,'  is  given.  Blood-tumours  are  distinguished  from  abscess  by  ^®™*- 
the  history,  appearing  as  they  do  at  once  after  the  contusion ;  by  the  thinner 
character  of  the  fluid,  contained  in  a  wall  of  solidified,  but  not  inflamed, 
tissues ;  and  by  the  uninflamed  and  unengorged  condition  of  the  integu- 
ments. They  are  comparatively  common  on  the  scalp  in  infancy  and  child- 
hood, sometimes  extending  over  half  or  the  whole  head.  They  usually  sub- 
side spontaneously,  even  when  of  very  large  size,  though  their  absorption  is 
generally  considered  to  be  accelerated  by  some  of  the  stimulating  lotions  or 
embrocations  usually  ordered,  among  which  arnica  is  perhaps  the  most  in 
favour.*  But  such  stimulating  applications  should  not  be  made  use  of  im- 
mediately after  the  injury.  The  application  of  cold  is  indicated  at  first,  so 
long  as  it  seems  probable  that  fresh  blood  is  being  effused  ;  unless  the  skin 
is  so  extensively  separated  that  gangrene  is  to  be  feared,  in  which  case  mode- 
rate warmth  (as  by  water-dressing  or  warm  opiate  lotion)  is  more  advisable. 
In  some  cases,  when  the  efinsed  blood  shows  no  tendency  to  disappear,  it 
has  been  removed  by  puncture  with  impunity  ;  but  as  this  is  usually  unneces- 
sary it  should  not  be  done  except  in  the  last  resort,  and  then  the  *  aspirator ' 
of  Dieulafoy,  or  some  such  invention  ft)r  avoiding  the  entrance  of  air,  should 
be  employed.  If  the  tissue  around  inflames,  forming  pus,  the  bloody  fluid 
l)ecome8  decomposed  and  a  serious  form  of  fever  may  be  generated.  In  such 
a  case,  as  in  that  of  inflammation  of  the  sac  of  an  abscess,  it  becomes  neces- 
sary to  lay  open  the  cavity  freely,  wash  it  out  with  carbolic  lotion  daily,  and 
support  the  patient's  strength  through  the  ensuing  fever.  Thus  we  see  that, 
as  a  rule,  contusions  do  not  require  any  inflammatory  process  for  their  cure ; 
and  that  when  inflammation  follows  on  a  contusion  it  is  usually  as  a  compli- 
cation, and  one  which,  when  it  reaches  the  stage  of  suppuration,  may  prove 
a  formidable  one.  But  the  hardening  which  sometimes  remains  permanently 
in  a  contused  part  is  also  very  probably  in  many  cases  the  result  of  chronic 
inflammation,  leading  to  the  formation  of  a  low  form  of  fibrous  tissue. 

The  question  as  to  the  organisation  of  bloodclots  is  one  of  much  interest, 
both  in  a  pathological  and  practical  point  of  view.  John  Hunter  taught  un- 
reservedly that  coagulated  blood  '  either  forms  vessels  in  itself,  or  vessels 
shoot  out  frt>m  the  original  surface  of  contact  into  it,  forming  an  elongation 
of  themselves,  as  we  have  reason  to  suppose  they  do  in  granulations ; '  and  in 
order  to  define  his  meaning  more  precisely  he  immediately  adds,  *I  have 
reason,  however,  to  believe  that  the  coagulum  has  the  power,  under  ordinary 
circumstances,  to  form  vessels  in  and  out  of  itself; '  and  of  this   supposition 

*  The  applications  in  common  use  in  cases  of  contusion  are  r — Tincture  of  arnica,  gently 
rubbed  in,  either  pure  or  diluted  with  its  own  bulk  of  water,  or  as  a  lotion  with  five  to  ten 
parts  of  water ;  or  poultices  of  black  briony-root  (much  valued  by  pugilifets)  ;  or  Friar's  balsam 
or  soap  and  opium  liniment 
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Treatment 
of  contu- 
sions. 


be  proceeds  to  give  proofe,  for  whioh  I  must  refer  the  reader  to  the  original.^ 
On  this  supposed  property  of  extravasated  blood  to  take  on  active  processes 
of  organisation  in  its  own  substance,  independent  of  the  structures  amongst 
which  it  was  lying,  depended,  amongst  many  other  surgical  doctrines  and 
precepts,  the  treatment  so  much  recommenced  by  Sir  A.  Cooper,  and  still 
occasionally  practised,  of  laying  a  piece  of  lint  steeped  in  the  blood  of  the 
part  over  the  wound  of  a  compound  fracture,  in  order  that  the  blood  might 
form  a  bond  of  union,  and  convert  the  compound  into  a  simple  fracture.  It 
seems,  however,  to  say  the  least,  highly  dubious  whether  any  such  self- 
organisation  of  clots  is  possible.  The  practical  result  is  doubtless  the  same, 
viz.  that  in  the  substance  of  the  clot  vessels  are  formed,  and  ultimately  the 
coagulum  is  replaced  by  a  membrane  or  fibrous  tissue  more  or  less  com- 
plete, and  including  in  its  substance  the  remains  of  the  blood -corpuscles. 
But  it  seems  more  probable,  as  Rindfieisch  has  pointed  out,'  that  the  efficient 
agents  in  this  organisation  are  leucocytes,  which  are  derived,  not  from  the 
white  corpuscles  of  the  clot  itself,  but  by  immigration  from  the  neighbouring 
tissues.  *  Artificial  thrombi,'  says  this  author,  *have  been  produced  by 
tying  arteries  in  the  lower  animals  ;  cinnabar  has  then  been  injected  into  the 
blood,  and  its  leucocytes  impregnated  with  this  finely  granular  material, 
which  is  easily  recognisable  under  the  microscope.  It  was  found  that  those 
cells  from  which,  on  the  second  or  third  day  after  the  occurrence  of  coagu- 
lation, the  organising  process  appeared  to  set  out,  contained  cinnabar — the 
inevitable  inference  being  that  they  had  emigrated  into  the  clot  from  with- 
out.* He  then  describes  the  branching  out  and  communication  of  the  leuco- 
cytes to  form  *  a  delicate  protoplasmic  network  with  nuclei  in  its  nodal  points,* 
through  which  capillary  channels  are  afterwards  opened  out,  these  channels 
ultimately  anastomosing  with  the  vasa  vasorum;  while  in  the  interspaces  a  con- 
nective tissue  is  formed  from  the  fibrine  of  the  clot,  involving  in  its  meshes  the 
remains  of  the  blood-corpuscles,  which  at  first  entirely  obscure  it ;  and  then,  as 
the  clot  shrinks  and  hardens,  they  wither  away,  lose  their  colouring  matter, 
and  there  remains  instead  of  every  red  corpuscle  a  flake  of  colourless  proto- 
plasm.* 

All  this  applies  to  the  organisation  of  non-laminated  thrombi  contained 
within  the  vessels.  Of  the  minute  phenomena  of  organisation  in  extra- 
vascular  and  laminated  coagula  nothing  is  known.  More  will  be  found  on 
the  changes  which  intervascular  thrombi  undergo  in  the  chapters  treating  of 
the  diseases  of  the  Arteries  and  Veins. 

The  treatment  which  is  to  be  selected  in  any  case  of  contusion  depends 
on  the  severity  of  the  injury.  When  the  blow  (as  is  often  the  case)  entails 
much  loss  of  power  and  pain  in  attempted  movement,  it  is  obvious  that  rest 
is  the  main  requisite.  Warmth  should  be  applied,  as  by  a  piece  of  heated 
ppongio-piline,  or  warm  lotion*,  covered  with  oiled  silk.  In  smaller  and  less 
disabling  injuries  some  active  movement  is  desirable,  and  gentle  rubbing  will 
relieve  the  pain  and  promote  absorption  of  the  effused  blood. 


Wounds.  Wounds  are  divided  for  purposes  of  description  into  incised,  i.e.  simple 

cuts  in  which  the  length  bears  a  considerable  proportion  to  the  depth  ;  punc^ 
iured,  in  which  the  depth  much  exceeds  the  length,  the  latter  being  more  of 
the  nature  of  a  prick  than  a  cut ;  snhcuianeous,  which  are  surgical  wounds  in 


'  •  On  tho  Blood,  Inflammation,  an«l  Gunshot  Wounds.'     Works  by  Palmer,  iii.  119. 
^  'Pathological  Histology,*  trans,  for  the  New  Syd.  Soc.,  vol.  i.  p.  225. 
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which  a  considerable  extent  of  tissue  (generally  including  one  or  more  large 
tendons  or  muscles)  is  divided  through  a  mere  puncture  of  the  skin,  and 
which  are  therefore  examples  of  one  kind  of  punctured  wounds ;  contused^  in 
which  the  divided  tissues  and  those  around  are  contused  as  well  as  cut ;  and 
lacerated^  in  which  the  whole  or  a  portion  of  the  solution  of  continuity  is 
caused  by  tearing  and  not  by  cutting. 

The  incised  are  the  most  common,  and  those  from  which  the  process  of 
union  is  best  studied. 

The  processes  by  which  wounds  are  united  illustrate  very  aptly  the  various 
events  of  inflammation,  regarded  both  in  its  curative  and  in  its  destructive 
aspect. 

1.  When  the  surfisices  of  a  clean-cut  wound,  such  as  that  made  in  the   Immediate 
operation  for  harelip,  are  carefully  adapted  to  each  other,  and  supported  for  a   "primary 
suflBcient  length  of  time  in  apposition,  they  will  probably  be  found  to  present  no  adhwion.' 
sign  of  inflammation  appreciable  by  the  senses,  and  in  the  course  of  from  twenty- 
four  to  forty-eight  hours  the  wound  will  be  so  soundly  united  as  to  require  no 
further  attention,  nothing  being  left  except  a  linear  mark,  which  at  first  looks 

more  or  less  red,  but  gradually  fades  away,  and  in  the  case  of  small  cuts 
disappears  altogether.  This  method  of  union  is  called  immediate  uvion  or 
primary  adhesion.  In  this  form  there  is  little  or  no  evidence  of  inflammatory 
eflnsion,  and  some  pathologists  have  taught  that  the  tissues  merely  adhere 
and  grow  together.  This,  however,  is  hardly  an  intelligible  account  of  the 
action  of  living  tissues,  and  it  seems  more  probable  that  the  process  differs  in 
no  respect  from  that  to  be  next  described,  except  in  that  the  symptoms  are 
less  obvious. 

2.  The  next  process  is  that  of  wiion  hy  first  intention,  or  primary  unimi.   Union  by 
In  this  the  cut  surfaces  pour  out  a  certain  quantity  of  blood  which,  if  in   ^j^,^ 
small  quantity,  is  probably  entirely  absorbed,  although  it  is  a  very  common 
opinion  that  a  portion  of  it  becomes  organised,  i.e.  that  the  leucocytes  become 
developed  into  permanent  tissue  in  the  extravasated  blood,  as  they  do  in  the 
inflammatory  effusion.     In  the  latter  the  process  of  development  goes  on  by 

the  amoeboid  leucocytes  attracting  to  themselves  and  absorbing  into  their 
tissue  the  pabulum  appropriate  for  their  nutrition  from  the  neighbouring 
plasma.  Thus  masses  of  protoplasm  are  formed,  around  which  a  cellwall  is 
developed.  The  nuclei  of  these  cells  divide  and  multiply  to  form  new  cells, 
of  *  proliferate,'  as  it  is  called.  The  rounded  cells  then  elongate  into  fibre-cells, 
out  of  which  are  formed  the  fibrous  elements  of  the  connective  and  vascular 
tissues;  the  neighbouring  vessels  shoot  out  processes  into  the  growing  tissue, 
the  unused  serum,  &c.  is  re-absorbed,  and  thus  the  wound  is  closed  by  new 
material,  with  no  formation  of  pus. 

For  the  minute  details  of  this  process  I  must  refer  the  reader  to  the  works 
which  treat  specially  of  pathology.  It  will  be  sufficient  here  to  say  that  as 
&r  as  is  known  at  present  both  the  vessels  and  the  connective  tissue  are 
formed  out  of  leucocytes,  and  that  the  latter  may  be  furnished  either  by 
emigration  out  of  the  vessels,  or  from  the  connective  tissue  of  the  part ;  that 
some  of  these  leucocytes  are  converted  into  cells  which  communicating  with 
each  other  form  vascular  channels,  while  others  are  elongated  into  spindle- 
shaped  cells,  the  rudiment  of  fibres  ;  and  that  the  vessels  are  formed  in  one 
of  two  ways,  either  by  channels  (as  above)  formed  out  of  leucocytes  and 
afterwards  opening  into  the  capillary  tube,  and  receiving  a  layer  of  endo- 
thelium from  it,  or  by  a  budding  out  of  the  endothelial  tube  of  the  capillary, 
which  bud  elongates  into  a  loop  and  opens  into  another  part  of  the  capillaiy 
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tube.  The  former  is  called  by  Billroth  Bccmdary  and  the  latter  terUar^ 
vasculsriBaiioii,  in  contradititiiiction  to  the  pnmari/  vascularisation  seen  in 
the  eml>rjo»  in  which  the  vessels  are  directly  formed  by  the  differc'ntiation 
of  pi-eviously  indiffei^nt  cells,  others  of  which  are  developed  into  blood, 
corpuscles. 

Lymphatic  vessels  sire  observed  in  the  cicatrix  after  the  form&tioTi  of  tho 
fibres  of  which  it  is  composed,  and  nerves  are  fJso  probably  produced  in  it% 
Muscular  tissue  is  never  i-cproduced,  but  the  interspace  caused  in  a  miiBcle 
by  a  wound  is  filled  up  with  fihrona  tissue. 

3.  If  the  inflammation  passes  this  pointj  then  we  have  the  phenomena  of 
siippuraiion,  one  of  the  destructive  terminations  of  the  inflammatory  action, 
and  the  method  of  union  is  that  which  is  known  by  the  technical  name 
of  uniun  hij  the  second  inientiofL     The  inflammatory   leucocytes  instead   of 
developing  into  fibre- cells  and  forming  tissue  become  developed  into  pm- 
glolndeg^  and  the  exudation   breaks  down  more  or  less  completely   into  a 
creamy  flaid  called  pvs^  which  consists  of  these  globnle^s  floating  in  seruro^ 
the  liquor   puriJi.      Pus- globules,  as  seen   out  of   the   body,  arc   but  little 
diiFerent  in  appearance  from  leucocytes.    The 
leucocyte  when  treated  with  acetic  acid  displays 
the  appearance  of  a  nucleus  in  its  interior,  that 
appeamnce  being  usually  regarded  as  the  result 
of  a  shrinking  of  the  profctjplasm  of  which  it  is 
composed.    The  pus  globule  shows  more  dis- 
tinct trace  of  a  membrane,  and  is  frequently 
many- nucleated  when  treated  with  acid,  a  con^ 
dition  which  Rindtieiseh  regards  as  indicating 
a  tendency  to  dcgen orate  and  break  down.    But 
the  same  autlior  says  that  many  of  the  eorpiis- 
eles  of  pus  display  no  difference  whatever  in 
character  from    the   blood  leucocytes,  baviag 
only  single  nuclei,  showing  the  same  amcoboid 

movements,  and  being  in  fact  obviously  the  same  things,  both  in  stmctnra' 
and  function.  This  should  be  borne  in  mind  in  connexion  with  the  fiic# 
that  suppuration  is  not  in  most  caBcs  wholly  a  destructive  process,  but 
©erves  also  as  one  of  the  usual  modes  of  repair. 

The  result  then  of  the  process  of  suppni-ation  is  twofold.  The  greater  part 
of  the  pus  is  sooner  or  later  cast  out  of  the  body.  When  the  suppuration  is 
in  the  interior  of  the  body  this  is  eflected  usually  by  the  formation  of  au 
ahsce^g ;  the  pus-globules  make  their  way  to  a  common  centre,  and  the  matteefl 
becomes  enclosed  in  a  cyst  or  cavity  formed  by  inflamed  tissue.  As  the" 
inflammation  progresses  the  tissues  soften  and  break  down  in  some  defi^nite 
direction,  usually  towards  the  surface  of  the  skin  or  one  of  the  cavities  of  tho 
body,  and  the  pus  shows  through  the  thin  tissue  which  is  raised  up  by  the 
fluid  underneath  it,  allowing  perhaps  even  the  colour  of  the  pus  to  be  dis- 
tinguiahed.  Then  ihs  abscess  is  said  to  pointy  and  will  shortly  bursty  if  not 
opened  by  tho  surgeon*  In  some  cases,  however,  no  such  collection  of  tlie 
pus  takes  plac^e,  tlie  matber  is  diffused  with  no  definite  limit  through  the 
interstices  of  the  part — diffuse  injfainmation.  When  suppuration  occurs  on  the 
internal  surfiice  of  one  of  the  cavities  of  the  body,  as  in  purulent  inflammation 
of  a  synovial  membrane,  it  forms  what  is  often  sjjoken  of  as  altscess  of  the 
cavity,  alilinugh  I  he  mattrr  is  resxlly  contained,  not  in  a  cyst  formed  by  tho 
inBaoied  tissues,  but  in  the  natui-ul  bag  of  the  serous  or  synovial  membrane 
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iftrliicli  in  some  casee  may  be  free  from  inflammatjon  at  tLe  part  wlioro  the  puss 
lis  found. 

As  the  tissues  inflame,  and  as  the  leucocytes  molfciplj,  the  normal  cells  Inflmmma- 
of  the  part  proliferate,  that  is  to  say,  they  give  rise  to  fresh  cells  by  the  i^J?. 
multiplication  of  their  nuclei,  while  they  themselves  hecome  iiidistinguisbablo, 
Coincidently  with  this  the  fibres  of  which  the  part  is  composed  soften,  and 
in  many  parts  a  considerable  amount  of  oil  is  produced  in  their  interior.  All 
thia  is  quite  consistent  with  absence  of  suppuration,  and  the  inflammatory 
softening  may  be  replaced,  or  succeeded,  by  inflammatory  organisation,  and 
libe  part  become  much  more  dense  and  solid  than  natural,  as  wo  constantly 
it*e  in  inEammation  of  bones.     But  if  it  proceeds  a  step  further  the  softeued 
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and  degenerated  tissues  begin  to  melt  away  in  suppuration,  and  the  condition 
ot  ulceratwn  ensues,  denominated  by  Hunter  *  molecular  ganjiZTcue/  in  whicli 
minnte,  imperceptible  portions  of  the  tiHtaues  die,  and  are  either  carried  otT 
with  the  discharges  or  removed  by  the  absorbent  vessels  (the  veins  or  lym- 
pluktics),  causing  a  brench  of  surface,  which  when  on  a  free  surface  is  filled  up 
by  ^mnulalion  and  cicafrl^tiitcfn. 

When  the  pus  is  formed  on  a  free  surface  much  of  it  is  merely  discharged,  Gmnula- 
boi  the  sarface  of  the  wound  is  all  the  time  undergoing  a  process  .of  organi- 
sation called  <franulattott.  To  the  naked  eye,  or  under  a  lens  of  low  power, 
the  surface  of  a  wound  or  ulcer  covered  with  granulations  (*  a  granulating 
snrfncf',*  as  it  is  osaally  ealliHl)  looks  something  like  course  red  vulvct,  that 
ill,  it  in  studdtnl  with  inuurncrfihle  small  red  piMijections  which  are  con- 
cealed by  the  pus  and  serous  fluid  exuding  from  the  wound,  but  are  brought 
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iuto  sight  by  geotlj  drying  it.  If  one  of  tbese  graimlations  be  examined  in 
the  microscope,  after  having  been  artificially  hardened,  it  will  be  seen  to  be 
composed  chiefly  of  a  collection  of  large  gianular  cells  (exudation-cells,  as 
they  used  to  be  called)  n^ith  pns-cells  on  the  surface  and  fibre-cells  at  the 
deeper  parts;  intermingled  with  these  cells  there  are  new  vessels  which  shoot 
into  the  granulations  from  the  capDlaries  of  the  wounded  or  inflamed  surface, 
and  the  whole  is  permeated  by  fluid.  The  cells  on  the  surface  may  occasion- 
ally be  seen  to  be  developed  into  epithelium.  The  cavity  of  the  wound  is 
closed  by  the  constant  organisatidn  of  the  deep  parts  of  these  granulations,  as 
the  superficial  parts  melt  away  into  pus,  and  ultimately  by  the  formation  of 
epithelium  over  their  surface — *  skinning  over/  as  it  is  popularly  called. 

The  cuticle  is  formed  mainly  by  the  diflerentiation  of  the  outermost  cells 
of  the  granulating  surface ;  but  it  seems  probable  that  the  proximity  of  the 
natural  epithelium  of  the  edge  of  the  ulcer  or  wound  has,  to  say  the  leasts  a 
considerable  effect  in  producing  or  disposing  to  the  production  of  this  new 
epithelium.  For  though  in  an  ulcer  new  formations  of  epithelium  may  often 
be  seen  far  away  from  the  edges,  yet  the  skinning  over  far  more  commonly 
spreads  from  the  edge,  i.e.  from  the  old  epidermis ;  and  the  phenomena  of 
skin-grafting  also  show  how  much  the  production  of  epidermis  is  hastened 
by  applying  a  healthy  epidermal  tissue  on  healthy  granulations. 

The  formation,  then,  of  the  cicatrix  in  union  by  second  intention  differs 
very  widely  in  its  external  phenomena  from  that  which  is  seen  in  union  by 
first  intention,  and  all  the  differences  are  in  favour  of  the  latter  process.  In 
the  suppurative  union  there  is  greatly  more  destruction  of  tissue,  much  more 
time  is  required,  all  the  symptoms  affecting  the  patient's  health  are  far  more 
severe  ;  and  the  newly-formed  bond  of  union  is  more  lowly  organised,  more 
prone  to  various  degenerations,  and  more  inadequate  to  replace  the  tissue  in 
whose  place  it  has  been  deposited.  Yet,  as  will  be  seen  from  the  above 
sketch,  the  essence  of  both  processes  is  the  same.  Both  depend  on  the  orga- 
nisation of  leucocytes  into  cellular  tissue,  and  the  development  of  new  vessels ; 
and  the  essential  features,  both  of  vascularisation  and  of  organisation,  are 
similar,  only  that  in  the  secondary  union  many  of  the  leucocytes  lie  too  far 
from  the  vessels  to  obtain  the  nourishment  which  is  necessary  for  their  growth, 
and  therefore  break  down  into  pus. 

4.  Besides  the  common  process  of  repair  by  *ippuration,  i.e.  union  by 
granulation,  or  by  second  intention,  there  are  two  other  processes  described  by 
Paget  analogous  to  and  in  fact  to  a  great  extent  identical  with  it  essentially, 
but  diff'ering  in  some  important  practical  details  ;  they  are  union  by  secondary 
adhesion,  or  by  the  third  intention,  and  union  under  a  scab.  The  former 
process  is  be^  illustrated  by  the  wound  of  an  operation  for  harelip  in  which 
the  attempt  to  obtain  primary  union  has  failed,  and  the  surfaces  of  the  wound 
have  begun  to  granulate.  K  the  ordinary  process  of  union  by  second  intention 
were  allowed  to  go  on  to  its  termination,  these  granulations  would  gradually 
fill  the  wound  up  until  the  whole  cavity  was  closed  more  or  less  imperfectly 
by  a  dense  cicatrix ;  or,  as  would  most  likely  be  the  case  in  the  instance  sup- 
posed, the  two  surfaces  of  the  lip  would  scar  over,  and  the  cavity  would  not  be 
filled  at  all.  But  sometimes,  when  the  granulations  arc  perfectly  healthy, 
if  the  surfaces  be  brought  evenly  together  throughout,  they  will  adhere 
without  any  further  suppuration,  the  growing  tissue  at  the  base  of  one  set  of 
granulations  conlcscing  with  that  at  the  base  of  those  on  the  opposite  side, 
and  thus  the  wound  will  be  closed  perfectly  and  at  once. 

The  advantages  of  this  process  are  that  it  leaves  much  less  scar  behind  ; 


TRAUMATIC   FEVER.  13 

that  the  scar  is  mnch  more  nearly  eqaal  in  size  to  the  cavity  which  it  fills, 
and  that  it  is  completed  in  a  very  short  space  of  time,  so  that  any  bone  or 
other  important  part  which  has  been  exposed  in  the  wound  gets  rapidly 
covered  over  and  defended  from  the  inflammatory  action.  The  two  former 
points  are  of  interest  in  woands  of  the  face  or  other  exposed  part ;  the  last  is 
of  great  importance  in  scalp- wound,  where  exposed  bone  can  often  be  rapidly 
covered  by  bringing  the  granulating  edges  (if  perfectly  healthy)  into  contact 
by  means  of  one  or  two  silver  sutures,  and  thus  all  risk  of  necrosis,  or  inflam- 
mation of  the  exposed  cranium,  will  be  avoided. 

5.  Union  under  a  scab,  or  union  by  scabbing,  takes  place  either  in  ^sh  Union  an- 
wounds  or  in  those  which  have  been  previously  granulating.  In  fresh  wounds  *'*■** 
the  surface  is  covered  by  a  layer  of  dried  blood,  or  of  the  inspissated  secretion 
(serum  and  lymph),  which  will  ooze  from  this  divided  vessels  just  after  the 
bleeding  has  ceased ;  and  when  this  comes  away  the  surface  is  found  to  be 
skinned  over.  The  exact  nature  of  this  process  does  not  seem  to  be  altogether 
understood.  It  is  constant  in  animals,  but  very  rare  in  man,  though  Sir 
J.  Paget  relates  two  instances  in  which  even  so  large  a  surface  as  that  lefb 
after  removal  of  the  breast  has  been  thus  healed. 

In  the  case  of  a  granulating  wound  the  surface  of  the  granulations  is 
coated  over  either  naturally  with  inspissated  secretion  (pus  and  serum),  or 
artificially  with  some  semi-fluid  substance  which  excludes  the  air  ;  the  saper- 
ficial  portion  of  the  granulations  is  then  at  once  converted  into  epithelium, 
and  the  cicatrisation  is  completed  without  further  suppuration.  When  the 
scab  falls  off  a  scar  is  f oand  below  it. 

The  material  by  which  a  wound  is  united  is  called  a  cicatrix.  It  differs  CicatriccH. 
from  the  normal  tissue  which  it  has  replaced  in  many  important  particulars. 
As  Rindfleisch  says  :  '  The  cicatricial  tissue  is  far  from  being  a  connective 
tissue  of  ideally  high  quality.  On  the  contrary,  its  fibres  are  stiff,  inelastic, 
and  misshapen ;  its  cells  are  represented  by  shrunken,  staff-shaped  nuclei,  and 
its  vital  capacity  is  proportionally  reduced.  Moreover,  the  cicatricial  tissue 
exhibits  an  extreme  proneness  to  contract  in  all  its  dimensions.  ...  It  need 
hardly  be  said  that  this  general  diminution  in  bulk  is  a  physical  rather  than 
a  vital  phenomenon.  Tiie  removal  of  water  has  a  great  deal  to  do  with  it,  for 
the  white  glistening  tissue  of  a  cicatrix  is  dry,  compact,  and  harder  to  cut 
than  any  other  variety  of  connective  tissue.'  These  remarks  of  Rindfleisch 
are  applied  by  him  to  the  cicatrix  produced  by  primary  union ;  but  they  apply 
Btill  more  forcibly  to  that  of  the  union  by  second  intention ;  and  generally  it 
may  be  said  that  the  longer  a  cicatrix  is  in  forming,  the  more  imperfect  will  be 
its  organisation,  the  more  will  it  be  likely  to  fall  short  in  bulk  of  the  parts 
which  it  replaces,  and  the  more  Uable  will  it  be  to  all  the  various  diseases  which 
affect  scars,  such  as  contraction,  ulceration,  cheloid  and  cancerous  degenera- 
tion.    All  these  diseases  will  be  found  treated  in  the  chapter  on  Ulcers. 

We  have  spoken  incidentally  of  traumatic  fever  as  one  of  the  occasional  Traumatic 
phenomena  of  inflammation,  but  this  subject  is  so  important  in  practical  ^^^^'' 
surgery  that  it  demands  a  very  careful  study.  The  inflammatory  process 
involves,  as  we  have  seen  (p.  2),  as  one  of  its  necessary  results,  the  gene- 
ration of  heat  in  the  blood  of  the  inflamed  part.  When  that  part  is  small 
and  insignificant  the  slight  additional  heat  thus  imparted  to  the  total  mass 
of  the  blood  is  easily  got  rid  of  by  the  natural  processes  of  transpiration 
through  the  skin  and  lungs.  But  if  the  inflammation  is  very  extensive  the 
bodily  powers  may  not  be  sufficient  to  dispose  of  the  excess  of  heat — the 
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whole  mass  of  blood  then  rises  in  temperature,  and  the  phenomena  of  : 
result.  This  is  the  simplest  theory  which  can  be  formed  of  the  cansatioii  i 
fever,  and  that  it  is  trae  in  part,  I  think,  can  be  hardlj  doubted,  though  tt  ] 
far  too  simple  to  be  accepted  as  a  solution  of  all  the  complicated  iadkB  • 
inflammatory  fever.  Besides  this  mere  increase  of  heat  from  simple  in 
mation,  it  seems  necessary  to  admit  that  the  blood  is  also  poisoned  hj  (h^ 
imbibition  of  some  product  of  inflammation ;  and  hence  the  intimate,  not  1^ 
say  indissoluble,  connection  between  traumatic  fever  and  that  constitutionftS 
infection  now  commonly  called  septicaemia. 

That  traumatic  fever  may  originate  independently  of  absorption  of  i 
of  the  products  uf  decomposition,  op  even  of  inflammation,  is  proved  by  I 
fact  that  it  arises  occasionally  almost  immediately  afler  the  injury,  and  nearij 
as  soon  as  the  inflammation  itself  does.     Since,  in  these  cases,  there  has  1 
no  time  for  the  imbibition  of  decomposing  matters  into  the  blood,  there  i 
as  &r  as  I  can  see,  only  two  hypotheses  by  which  the  occurrence  of  fever  nm 
be  explained,  vie.  either  the  simple  one  of  increase  in  the  heat  of  the  bloody 
or  the  supposition  (which  is  only  slightly  difierent)  that  such  overiieated 
blood,  circulating  through  the  nervous  centres,  disturbs  the  chief  fanddons 
of  respiration,  circulation,  &c.     But  since,  conunonly  speaking,  fever  doesDot 
set  in  till  a  period  at  which  the  products  of  inflammation  have  formed  and 
have  had  time  to  decompose  or  ferment,^  since  similar  phenomenona  may 
doubtless  be  excited,  in  a  previously  healthy  animal,  by  the  injection  into  the 
circulating  blood  of  various  putrefying  matters  ;  and  since  the  gravity  of  the 
traumatic  fever  seems  often  to  bear  a  proportion  to  the  amount  of  deoompo* 
sition  present  in  the  wound,  it  nppcadrs,  to  say  the  least,  probable  in  the  highest 
degree  that  the  efficient  cause  of  the  fever  is  in  most  cases,  though  not  in  all, 
the  imbibition  of  some  of  the  products  of  inflammation  into  the  blood.    On 
this  point  'Billroth  speaks  as  follows : — 

'  Since,  from  the  nature  of  the  process  in  the  inflamed  part,  some  of  the 
tissue  is  destroyed,  while  some  new  tissue  is  formed,  it  is  not  improbable 
that  some  of  the  products  of  this  destruction  enter  the  blood,  partly  through 
the  blood-vessels,  partly  through  the  lymph-vessels ;  such  material  acts  as  a 
ferment,  excites  change  in  the  blood,  as  a  consequence  of  which  the  entire 
amount  of  blood  may  be  warmed.     We  might  also  admit  a  more  complicated 
mode  of  development  of  warmth,  which,  by  including  the  nervous  system, 
might  in  some  respects  be  more  serviceable  theoretically  ;  the  blood,  changed 
by  taking  up  the  products  of  irritation,  might  prove  irritant  to  the  centres 
of  the  vaso-motor  nerves,  and  thus  induce  increased  production  of  warmth. 
The  decision  between  these  difibrent  hypotheses  is  diflicult ;  they  are  all  about 
equally  justifiable,  and  all  have  the  common  factor  of  pollution  of  the  blood 
by  material  from  the  seat  of  inflammation  or  the  wound,  which  is  recognised 
as   having  an   effect   on   the  production  of   heat ;    these  substances   must 
have   the  effect  of  exciting  fever  (a  pyrogenous  action).     This  was  to  be 
proved.     It  has  been  proved  by  experiments  of  O.  Weber  and  myself,  which 
I  can  notice  only  briefly  here.     In  most  open  wounds,  especially  in  contused 
wounds,  shreds  of  tissue  are  always  decomposed  ;  in  many  idiopathic  inflam- 
mations the  circulation  is  arrested  at  different  points  in  the  inflamed  tissne, 
and  there  is  partial  decomposition  of  these  dead  portions.     Decomposing 

'  Billroth  says  that  in  his  numerous  observations  the  fever  has  usually  been  found  to 
commence  before  the  end  of  the  second  day.  Mr.  Pick  (•  St.  George's  Ilospitsil  Reports,'  voL 
iii.)  says  that  out  of  108  cjisos  •  in  no  single  instance  did  it  occur  after  the  fifth  day,  and  in 
some  cases  it  occurred  witliin  the  first  twenty-four  or  forty-eight  hours.' 
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tissne,  ttien,  was  an  object  to  be  examined  in  regard  to  its  pyrogenous  action. 
If  yoa  inject  filtered  infusions  of  this  substance  into  the  blood  of  animals 
they  hare  high  fever,  and  not  anfrequently  die  with  symptoms  of  debility,  of 
Bomnolence,  with  coincident  bloody  diarrhoea.  The  same  effect  is  indnced  by 
fresh  pus  injected  into  the  blood ;  a  weaker  effect  follows  the  employment  of 
juice  and  pus-sernm  pressed  oat  of  the  inflamed  part.  Hence  the  products 
of  decomposition,  as  well  as  those  of  new  formation,  have  a  pyrogenous 
action  in  the  blood.  These  products  are  of  a  very  complicated  and  variable 
nature ;  some  of  the  chemical  substances  in  them  have  been  independently 
tested  in  regard  to  their  fever-exciting  qualities :  we  may  induce  fever  by 
injecting  leucin,  sulphuretted  hydrogen,  sulphides  of  ammonium  and  carbon, 
and  other  chemical  substances  resulting  from  the  decomposition  of  tissue,  or 
even  by  injecting  water ;  decomposing  vegetable  matter  also  has  a  fever- 
excitang  effect.  Hence  there  are  no  specific  fever-exciting  substances,  bnt 
the  number  of  pyrogenous  materials  is  innumerable.  A  considerable  amount 
of  them  is  usually  contained  in  the  inflammatory  foci. 

*  After  the  pyrogenous  effect  of  the  products  of  inflammation  and  decom- 
position had  been  absolutely  confirmed,  it  remained  to  be  proved  that  this 
material  could  be  taken  from  the  tissue  into  the  blood,  and  to  be  shown  how 
this  took  place.  For  this  purpose  it  was  injected  into  the  subcutaneous 
cellular  tissue,  where  it  spread  around  in  the  meshes  of  the  tissue — ^the  effect 
as  to  fever  was  the  same  as  when  the  injection  was  made  directly  into  the 
blood ;  hence  the  pyrogenous  material  is  absorbed  from  the  cellular  tissue. 
Here  there  is  another  observation  to  be  made.  After  a  time,  at  the  point 
where  decomposing  fluid  or  fresh  pus  has  been  injected,  there  is  severe  and 
not  nnfrequently  rapidly  progressive  inflammation.  For  instance,  I  injected 
half  an  ounce  of  decomposing  fluid  into  the  thigh  of  a  horse :  in  twenty-four 
hours  the  whole  leg  was  swollen,  hot,  and  painful,  and  the  animal  very 
feverish.  I  did  the  same  thing,  with  the  same  result,  with  fresh  (not  decom- 
posing) abscess  pus,  in  a  dog.  This  action  of  pus  and  putrefying  matter  in 
exciting  local  inflammation  I  call  phlogogenous.  AU  pyrogenous  substances 
are  not  at  the  same  time  phlogogenous  ;  some  are  more  so  than  others,  and, 
especially  in  the  putrefying  fluids,  it  makes  a  great  deal  of  difference  whether 
the  poisonous  power,  which  we  do  not  know  accurately,  is  present  in  greater 
or  less  quantities.  It  is  not  certain  whether  the  pyrogenous  materials  enter 
the  blood  through  the  lymph  or  blood-vessels.'  ^ 

The  condition  of  the  blood  in  inflammation  must  be  profoundly  modified   Effect  of  in- 

from  the  state  of  health.    Yet  little  is  really  known  about  it  beyond  the  fact  fl"P"*'»<>" 

v  on  the  inEss 

that  it  appears  to  be  very  commonly  more  rich  in  fibrine  than  it  was  before.*   of  the 

Thus  is  explained  the  remarkable  appearance  known  as  the  *  huffy  coat '  and  ^^^^^ 
*the  cupping*  of  the  blood.  *  Perhaps  no  point ds  better- established  in  the 
pathology  of  the  blood,'  suys  Simon,  '  than  a  connection  between  its  yield  of 
fibrine  and  the  presence  of  acute  inflammation.  In  rheumatic  fever  in 
pneumonia,  in  bronchitis;  in  pleurisy,  in  perit6nitis,  in  quinsy,  in  erysipelas, 
the  blood's  normal  yield  of  fibrine  has  been  found  doubled,  tripled,  quad- 
rupled, quintupled.'  And  in  all  such  conditions  there  is  usually  to  be  found 
the  bufl^  coat  (i.e.  the  upper  stratum  of  the  clot  is  nearly  or  quite  destitute 
of  colour,  consisting  almost  entirely,  or  entirely,  of  fibrine),  and  it  is  also 
*  cupped  '  (the  upper  surface  being  depressed,  while  the  lower  strata  of  the 

'  Billroth's  '  Surgical  Pathology/  translated  by  Hackloy,  pp.  89,  90. 
'  It  has  been  asserted  also  that  the  proportion  of  the  white  to  the  rod   corpuscles  is 
increased,  but  this  is  as  yet  unproved. 
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dot  are  somowhat  more  balky,  t»o  that  the  whole  ch^t  ift  more  or  less  conical 
These  appeai-ances  dej>end  doubtless  in  part  on  the  greater  fibrin  if err»a8iie 
of  the  blood,  l>at  partly  al»o  on  its  alow  or  ooagalation,  for  an  appearam 
i*C8omb1ing  the  biifij  eoat  can  be  produced  in  healthy  l»h:M>d  bv  retarding 
coagnlation.     The  bafHog  and  cupping  of  the  blood  used  to  be  takeu  as 
chief  indication  of  the  sthenic  chiu-acter  of  the  inflammation,  and  of  the 
cessity  of  hleetling  ;  but  this  error  is  now  qaite  exploded.     It  is  known  that 
the  relative  tpmntity  of  fibnne  in  the  blood  is  increased  inst-ead  of  diminished 
by  bleeding  and  fitarvation ;  and  it  sef^ms  highly  pvolrable,  to  say  the  least, 
that  the  greater  fibriniferousness  of  inflamed  blood  is  a  proof  of  its  degen 
ration  ;  '  that  an  increased  yield  of  fibrioe  portrays  not  perfection,  bnt  posi 
perfection  of  the  blood;  that  it  corresponds,  not  to  the  rise,  but  to  the  decl 
of  albuminous  material ;  that  its  relations  are  not  with  rejiair  but  with  was 
(Simon)  ;  and  consequently  that  all  idea  of  bleeding  or  depletion  in  order 
diminish  the  quantity  of  ti brine  in  the  blood,  and  so  to  obviate  the  tendenc 
to  inflammatory  exudation,   and    the  formation  of  new  tissue,   which  the 
saperHcial  resemblance  between  the  fibrine  of  the  blood  and  tlie  exuded  lymph 
(the  flbrine  of  intlammation)  suggested  to  the  older  pathologists,  is  delnsiva 
The  more  probable  theory  is  that  the  blood  in  inflammation  is  more  cha: 
with  fibrine  because  it  is  Jess  perfectly  freed  from  the  dements  of  decompo- 
sition.    I  must  refer  the  reader  to  Mr.  Simon  s  account  of  the  *  Blood  in 
Inflammation,'  in  the  *  8yst.  of  Surg,,'  vol.  i.  pp.  28  et  seq. 

The   symptoms  of  traianiatic    fever   may  be   thus    briefly  samimariRedt 
There  is  increased  temperature  at  the  seat  of  the  wound  and  increase  in 
the  heat  of  the  whole  body,  as  pixived  by  the  thermometer,  with  chillint^ss 
and  perhaps  (but  not  usually)  rigors  as  the  heat  rises ;  quick,  sharp  pulse, 
furred  tongue,  more  or  less  slet^plessness,  and  the  sleep  which  is  obtained 
is    nnrefreshing ;    the    urine   is    high-coloured,    and   the   amount  of    urea 
excreted   is   above   the   normal    standard   and   exceeds  the  quantity  which 
could  be  furnished  l>y  the  nitrogenous  aliment;  the  bowels  are  often  slag* 
gish,  and   the   motions  oli'eniiive*      This  fever 
ought  to  pass  away  a^  the  local  inflammation 
declineBj^  and  in  nn com  plicated  cases  generally 
disappenns  about  the  wevouth  day  ;  but  in    un- 
healthy  fiubjects  it  may  continue    beyond    tlie 
usual  time,  and  then  usual ly  passes  into   some 
of  the  specific  inflammatory  complications,  such 
aa  erysipelae,  phaged«ena,  or  pyiemia,   or  may 
even  persist  until  it  passes  into  hectic.     Again, 
atlt«r   the  complete  subaidfuce  of   the  fever  it 
may    be  lighted  up  again  by   some  secondary 
comphcation,  such  as  deep-seated  abscess  ;    and  to    this  form  the  name  of 
senntdanj  tmvmatic  fever  has  been  given  ;  but  the  readur  will  of  cotii'se  under- 
stand that  the  word  secondary  is  used  here  in  no  connection  with  the  idea  of 
secondary  deposits. 

Some  amount  of  traumatic  fever  generally,  though  by  no  means  always, 
occurs  after  grave  operations  and  severe  injuries,  and  its  persistence  beyond 
the  usual  period  is  an  evil  omen. 

*  Mr.  Pick  miyBi  '  In  mo^it  cabos  it  will  h&  found  that  the  acme  or  greatest  intenaity  of 
the  ftibrilti  tiUiick  ufitudly  prtwmbs  somo  imporUnl  cbnnge  in  thp  cooJition  of  tho  wound.  In 
most  of  the  ensea  in  which  the  wound  Buppuratol,  the  highest  tefuper.itxre  preceded  the  esta- 
hlishmeat  of  tuppuriitioii  by  about  twulva  hours.* — Op*  ciL  p.  7&. 
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Beyond  sednlons  attention  to  the  general  state  of  the  patient,  cautions 
inspection  of  the  part  to  see  that  no  discharges  are  confined  in  the  wonnd, 
and  cleanly  and  skilful  dressing,  I  know  of  no  treatment  for  traumatic  fever. 
The  treatment  of  traumatic  fever  resolves  itself  mainly  into  the  treatment 
of  the  injury  firom  which  the  fever  springs.  Its  prophylaxis  is  a  matter  of 
very  grave  importance,  and  this  is  clearly  connected  with  the  question  of 
the  best  means  of  avoiding  putrefaction.  If  it  be  true,  as  Billroth*s  experi- 
ments prove,  that  decomposing  matter  injected  into  the  healthy  cellular 
tissue  will  produce  fever,  it  ia,  to  say  the  least,  highly  probable  that  the 
production  of  decomposition  in  inflamed  cellalar  tissue  will  have  the  same 
effect.  Everything,  then,  which  tends  to  make  a  wound  *  do  well ' — that  is, 
which  flavours  rapid  union  with  the  least  possible  amount  of  suppuration, 
and  as  perfect  an  immunity  from  putrefaction  as  possible — wiH  pro  tanto 
diminish  the  liability  to  traumatic  fever.  It  is  of  primary  importance,  in 
surgical  operations,  so  to  contrive  the  incisions  that  the  parts  may  lie  in 
apposition  without  tension  or  discomfort,  and  that  the  bloody  serum  and 
the  products  of  inflammation  which  will  soon  exude  from  the  cut  surfaces 
may  find  a  ready  exit ;  or,  if  this  is  impossible,  to  provide  an  artificial  exit 
for  them  by  means  of  a  drainage-tu)be.  The  position  of  the  patient  or  of 
the  limb,  and  all  the  details  of  careful  and  cleanly  nursing,  are  a,lso  to  be 
sedulonsly  attended  to;  and  then  occurs  the  important  question  of  how  to 
dress  the  wound. 

It  certainly  may  seem  strange  that  after,  at  any  rate,  more  than  a  century  Dressing:  of 
of  careful,  diligent,  and  scientific  observation,  from  the  days  of  Hunter  to  the  ^^^  ^ 
present  time,  sargeons  are  far  further  from  agreement  as  to  what  is  the 
best  plan  for  dressing  a  common  incised  wound  than  they  probably  were  in 
the  days  of  Podalirius  and  Machaon,  when  such  points  were  settled  by  tradi- 
tional authority.  Yet  so  it  is.  One  distinguished  surgeon  (Professor  Lister) 
sees  in  the  atmospheric  air  the  universal  medium  of  contagion,  and  the  vehicle 
by  which  all  the  germs  of  corruption  are  conveyed  to  the  wound.  Another 
(Dr.  Humphry)  teaches  that  wounds  do  best  when  freely  exposed  to  the  air 
without  any  material  of  dressing  whatever.  A  third  (Sir  W.  Fergusson), 
after  perhaps  a  more  extensive  operative  e^sperience  than  that  of  any  other 
snrgical  authority  of  his  day,  repudiates  all  special  methods  of  treating  wounds, 
and  thinks  that  as  a  general  rule  they  do  "better  with  water-dressing  than 
with  any  other  application.  I  liavje  no  claim  to  dogmatise  on  a  question  on 
which  such  eminent  surgeons  differ,  but  there  is  one  point  of  extreme  import- 
ance on  which  I  think  all  would  be  agreed,  i.e.  that  scrupulous  care  in  the 
dressing  of  a  wound,  to  see  that  all  the  materials  used  are  clean,  and  that  no 
accidental  impurity  can  afterwards  find  access  to  it,  will  go  far  to  ensure  its 
safe  and  rapid  union.  When  we  .get  beyond  tliis,  and  enquire  into  the  value 
of  special  plans,  we  are  met  by  the  difl&culty  that  in  carefully-managed  hos- 
pitals (by  which  I  mean  not  only  hospitals  where  all  sanitary  details  are 
properly  cared  for,  but  also  where  the  surgeons,  house-surgeons,  and  dressers 
are  careful  to  dress  all  wounds  themselves,  and  to  avoid  everything  that  could 
even  produce  any  risk  of  contamination)  almost  all  plans  of  dressing  wounds 
will  succeed  so  often  that  it  is  hard  to  classify  the  exceptions  for  the  purpose 
of  comparison,  while,  under  the  opposite  conditions,  all  plans  will  equally 
£Biil.  Allowing  for  this,  I  cannot  but  express  my  own  strong  conviction  of  Lister's 
the  value  of  the  method  of  dressing  wounds  which  Mr.  Lister  has  introduced.  '^^^.^^^ 
I  have  frequently  ascertained  by  thermometric  and  other  observations,  and 
pointed  out  to  others,  the  perfect  immunity  from  traumatic  fever  which  in 
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some  cases  follows  even  the  gravest  injuries  or  operations  thus  treated;^  and 
although  I  qaite  aidmit  that  a  similar  immnnitj  follows  after  other  metiioda 
of  dressing,  yet  I  think  it  is  more  common  after  that  which  is  called  '  the 
antiseptic  system  *  than  any  other,'  and  on  that  account  I  advocate  the  use 
of  that  system,  as  well  as  on  account  of  its  utility  in  hospital  practice,  as 
necessitating  the  dressing  of  important  cases  by  the  surgeons  or  house- 
surgeons  themselves,  and  almost  excluding  the  possibility  of  any  subsequent 
inoculation. 

Professor  Lister*s  directions  for  this  dressing  may  be  summarised  as 
follows : — The  principles  of  the  method  are :  (1)  to  destroy  any  germs  of  putre- 
faction which  may  have  been  accidentally  implanted  in  the  wound  before  it 
is  dressed,  or  to  guard  against  any  such  implantation ;  (2)  never  to  allow 
the  access  of  air  to  the  wound  except  filtered  through  the  antiseptic  ;  and 
(3)  to  provide  for  the  drainage  of  decomposable  fluids  from  the  wound 
without  admitting  the  entrance  to  it  of  unfiltered  air. 

1.  In  cases  which  are  not  seen  till  some  time  after  the  injury  the  first 
indication  is  fulfilled  by  washing  out  the  wound  freely  with  a  lotion  of  car- 
bolic acid  -  1  part  in  40  * — and  in  an  operation  either  by  performing  the 
operation  in  a  cloud  made  by  pulverising  this  lotion  in  a  spray-producer,  or 
by  washing  the  wound  out  with  it -freely  as  soon  as  the  operation  is  over; 
and  it  is  a  useful  additional  precaution  to  wash  the  part  to  be  operated  on, 
the  hands,  and  the  instruments  in  the  same  lotion,  and  to  carbolise  any  oil 
used  for  saws  or  other  pur[K)ses. 

2.  The  second  indication  is  accomplished  by  wrapping  the  wound  up  in 
a  medium  saturated  with  carbolic  acid,  and  providing  that  this  medium  shall 
extend  fur  enough  on  all  sides  of  the  wound  to  obviate  the  access  of  any 
air  which  has  not  been  thoroughly  filtered  throngh  the  disinfectant.  The 
medium  now  generally  used  is  *  antiseptic  gauze ' — a  light  cotton  cloth  of 
open  texture,  impregnated  with  a  mixture  of  carbolic  acid,  resin,  and  paraffin, 
in  which  the  resin  serves  as  a  vehicilo  for  the  acid,  while  the  paraffin  is  added 
to  prevent  inconvenient   adhesiveness.^     Six  or  eight  layers  of  this   are 

*  An  instance  which  mucli  struck  me  was  tho  following : — A  man  was  admitted  into  hospital 
with  a  most  formidable  compound  fracture  of  the  leg.  I  thought  it  necessary  to  resect 
more  than  two  inches  of  both  bones,  in  order  to  avoid  amputation,  and  was  greatly  blamed 
by  a  senior  colleague  for  not  choosing  the  latter  alternative.  The  wound  was  dressed  according 
to  Lister's  method.  I  a«ked  the  house-surgeon  to  construct  for  me  a  thermograph  of  traumatic 
fever  from  this  case,  wanting  it  for  a  lecture.  But  tho  most  careful  morning  and  evening 
observations  failed  to  detect  the  least  rise  of  toniperaturo,  nor  were  there  any  other  symptoms. 
The  wound  healed  kindly  and  rapidly,  and  the  man  was  discharged  with  a  perfectly  sound 
and  btrong  though  shortened  limb. 

«  The  opinion,  if  true,  does  not  of  necessity  involve  any  adhesion  to  the  *  germ-theory  *  of 
disease,  nor  to  the  doctrines  as  to  tho  presence  of  such  germs  in  the  atmosphere  under  ordinary 
circumstances.  As  far  as  I  am  competent  to  form  an  opinion  on  such  matters  tho  opponents 
of  these  theoretical  doctrines  seem  to  mo  hitherto  to  have  had  the  best  of  tho  controTcrsy. 
But  however  putrefiction  is  produced,  there  can  be  no  question  that  carbolic  acid,  amongst 
other  substances,  stops  it.  Nor  do  I  think  there  will  be  much  doubt  in  the  mind  of  any 
surgeon  who  will  give  a  really  patient  and  extensive  trial  to  the  use  of  this  and  possibly 
other  antiseptic  substances  as  dressings,  of  tlie  great  utility  of  the  plan,  especially  in  hospital 
wards,  where  numerous  wounds  are  sometimes  collected  together. 

■  If  the  putrefaction  has  attained  a  considerable  heifrht  it  is  best  to  sponge  the  whole 
surface  thoroufjhly  with  a  lotion  of  chloride  of  zinc,  20-40  gmins  to  the  ounce  of  water,  as 
recommended  by  Mr.  Campbell  De  Morgan. 

*  This  gauze  is  generally  supplied  ready-made,  as  is  also  the  antiseptic  lac-plaister,  the 
protective  oiled  silk,  and  tho  catgut  ligature;  but  those  Mho  are  at  a  distance  from  the 
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-wrapped  about  the  woiind,  acd  these  are  covered  with  a  light  macintosh  cloth, 
which  STUTonnds  and  overlaps  the  whole,  in  order  to  prevent  the  discharge 
from  saturating  the  gauze,  and  so  bringing  about  a  direct  communication  with 
the  outer  air.  The  macintosh  compels  the  discharge  to  travel  through  the 
whole  of  the  antiseptic  atmosphere,  and  thus  insures  the  disinfection  of  the 
air  which  comes  along  its  track.  In  other  cases  it  may  be  more  convenient 
to  wi-ap  the  part  in  lint  saturated  with  carbolised  oil,  supported  by  the  car- 
bolic lac-plaister.  In  order  to  avoid  the  irritating  action  which  the  stronger 
solutions  of  carbolic  acid  exert  on  the  raw  edges  of  the  wound,  it  is  well  to 
protect  them  with  oiled  silk  dipped  in  a  weak  solution  of  the  acid,  or  with  a 
peculiar  preparation  of  oiled  silk  termed  *  the  protective,*  which  is  dipped  in 
the  weak  lotion  1  :  40.  The  object  is  to  defend  the  wound  and  at  the 
same  time  to  guard  against  the  implantation  of  fresh  germs  of  putrefaction. 
In  changing  the  dressings  the  most  convenient  plan  and  the  surest  is  to 
surround  the  whole  with  the  carbolised  spray.  If  this  is  not  at  hand,  a  thin 
rag  steeped  in  carbolic  lotion — *  antiseptic  veil,*  as  it  is  called — fmost  be  slipped 
over  the  wound  as  the  dressings  are  removed ;  and  if  it  is  necessary  to  expose, 
examine,  or  otherwise  manipulate  any  part,  it  must  be  irrigated  during  the 
whole  time  with  the  same  lotion  dropped  from  a  syringe.  The  presence  or 
absence  of  putrefaction  is  judged  of  partly  by  the  odour, tpartly  by  the  colour 
of  the  *  protective,*  which  turns  from  a  light  green  to  a  black  by  contact 
with  putrefying  matters. 

3.  Drainage  of  putrefiable  matters  is  secured  byjinsertion  into  the  wound, 
in  any  convenient  part  or  parts,  of  a  drainage-tube,  or  a  piece  of  lint,  ren- 
dered antiseptic  by  immersion  in  carbolised  oil,  which  must  not  project 
beyond  the  antiseptic  dressing  any  more  than  the  protective  must,  otherwise 
they  would  serve  to  conduct  the  undiluted  atmosphere  to  the  wound ;  and 
any  collections  of  matter  must  be  opened  under  the  spray  or  the  antiseptic 
veil,  while  all  putrefying  sinuses  must  be  freely  injected  with  the  antiseptic 
lotion. 

In  this  method  of  dressing  the  vessels  /must,  of  course,  be  secured  with 
the  carbolised  catgut,  as  described  in  the  chapter  on  JSoemorrhage.  Some 
operators  also  use  this  gut  for  the  sutures,  but  I  think  metal  superior,  as 
being  perfectly  free  from  any  liability  to  putrefaction,; and  able  to  hold  for 
an  unlimited  time.  I  often  leave  the  sutures. inplaeo  for  a  fortnight  or  more, 
while  the  carbolised  gut  will  become  so  far  melted  in  four  or  five  days  as  to 
break  with  the  weight  of  the  flap.  If  strapping  be  wanted  in  dressing  the 
wound,  it  should  be  dipped  in  a  hot  solution  of  carbolic  acid,  to  render  it 
antiseptic  before  it  is  applied,  or  at  any  rate  passed  through  an  atmosphere 
of  carbolic  acid. 

The  chief  objection  to  the  carbolised  dressings  is  doubtless  the  irritating 
property  of  the  acid,  and  this  will  generally  necessitate  the  abandonment  of 
the  method  after  the  first  three  or  four  weeks.  If  the  carbolic  acid  be  em- 
ployed longer,  and  the  part  still  wrapped  up  in  macintosh,  ifseems  that  the 
heat  so  generated  and  the  irritating  quality  of  the  acid  will  keep  up  too 
much  action  and  prevent  union,  which  will  then  go  on  rapidly  if  common 
water-dressing  be  substituted.  But  by  that  time  even  the  largest  and  deepest 
wounds  have  usually  become  nearly  superficial.* 

instroment-makers  will  find  all  necessary  directions  in  Professor  Lister's  article  in  *  System  of 
Siirgery/  vol.  v.  pp.  621  et  seq.,  2nd  ed. 

"  Professor  Lister  has  recently  recommended  another  antiseptic  dressing— lint  saturated 
Trith  loracic  acid— as  equally  efficient  and  less  irritating  (*  Lancet,'  May  1,  1875).     My  own 
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I  have  thought  it  right  to  bestow  so  much  space  upon  this  method  of 
dressing  wounds  partly  from  its  success  in  my  own  and  others'  hands,'  and 
partly  as  it  illustrates  most  of  the  general  principles  which  in  England  are 
admitted  as  governing  this  part  of  surgery.  These  general  principles  are, 
to  place  the  edges  of  wounds  in  accurate  and  easy  contact,  with  no  strain 
on  the  parts  composing  the  flaps  and  no  undue  pressure  on  those  in  tbe 
neighbourhood ;  to  provide  adequate  exit  in  a  dependent  situation  for  the 
products  of  inflammation  ;  to  give  as  much  support  to  the  parts  as  will 
assist  in  maintaining  them  in  apposition ;  and,  finally,  to  protect  them  from 
the  air.  The  latter  indication,  however,  as  I  have  stated  above,  is  not 
universally  admitted.  In  some  foreign  countries  wounds  are  systematically 
dressed  so  as  to  exclude  the  possibility  of  primary  union,  the  cavity  being 
stuffed  with  charpie  until  suppuration  has  set  in ;  but  this  seems  to  us  to 
involve  a  needless  aggravation  of  the  traumatic  fever,  a  needless  length  of 
the  healing  process,  an  additional  risk  of  unhealthy  action  rn  tbe  wound,  and 
a  less  healthy  cicatrix.  There  are  wounds,  however,  such  as  the  deep  and 
large  cavities  left  after  excision  of  a  large  joint  or  bone,  or  tbe  cavity  pro- 
duced by  trephining  or  gouging  inflamed  bone,  in  which  it  wonld  be  useless 
to  seek  primary  union,  and  in  which,  if  the  skin  be  closely  united  over 
the  whole  cavity,  it  might  adhere  sufficiently  to  obstruct  the  exit  of  the 
pus  which  must  ultimately  form.  The  best  plan  in  such  oases  is  to  stuff 
the  cavity  with  a  long,  broad  piece  of  dry  lint,  leaving  the  end  of  it  to 
project  from  the  wound,  which  is  left  ununited  in  any  convenient  situation 
for  that  purpose,  the  rest  being  closed.  The  dry  lint  absorbs  any  blood 
or  other  fluid  which  may  ooze  from  the  surfaces,  and  can  be  gently  drawn 
out  after  twenty -four  or  thirty-six  hours,  leaving  the  flaps  c^ean  and 
free  from  clot,  and  allowing  a  sufficient  exit  for  the  discharge  which  must 
ensue. 

A  very  comfortable  way  of  dressing  almost  any  kind  of  wound  is  by 
irrigation,  either  with  pure  water  or  with  carbolic  lotion,  or  with  some  per- 
fumed  water.  The  fluid  may  be  cither  warm  or  cold.  It  is  suspended  in  a 
Florence  flask  from  the  bed-cradle,  and  a  skein  of  lamp- wick  cotton  hanging 
out  of  the  flask  allows  it  to  drip  over  the  wound.  By  regulating  the  size  of 
the  wick  the  supply  of  fluid  can  be  almost  exactly  proportiotied  to  the 
evaporation,  and  a  gutter  made  in  a  macintosh  sheet  laid  under  the  wound 
will  convey  away  any  superfluity. 

It  would  bo  endless  if  I  were  to  endeavour  te  discuss  all  the  details  of 
dressing  wounds,  as  to  every  one  of  which  the  widest  difference  of  opinion 
prevails  even  among  surgeons  of  the  same  «chool.  But  a  few  words  on  some 
of  the  chief  points  may  be  useful.  Thus  with  regard  to  sutures.  Some 
surgeons  insist  on  the  supposed  necessity  for  withdrawing  them  very  early 
after  the  operation  ;  others,  of  whom  I  am  one,  believe  that  if  an  adequate 
exit  has  been  provided  from  the  first  for  the  discharges  (for  which  pnrpose  a 
drainage-tube,  laid  in  the  wound  during  'thc'Opewition,.is  very  convenient) 


rery  limited  experience  of  this  substance  does  not  lead  me-to  think  that  it  will  ever  supersede 
tlie  caebolised  dressings ;  and  I  may  say  the  same  of  salicylic  acid  (see  Moore,  in  '  St 
George's  Hospibil  Reports,*  vol.  vii.,  and  the  *  London  Mod.  Record,'  May  26,  1876). 

*  German  testimonies  to  the  value  of  Lister's  principles  are  found  recorded  by  Reyher  in 
*Lang.  Archiv,'  vol.  xvii.,  and  by  Volkmann. — 'Beitrage  zur  Chirurgie,'  1875. 

I  believe  the  metho^l  is  also  successfully  used  in  Italy.  In  France  the  substance  which 
Professor  Lister  chiefly  employs  was  first  introduced  into  practice  under  the  name  of  *  phenic 
acid,'  but  I  am  not  aware  that  the  antiseptic  method  itself  has  had  any  fair  trial  there. 
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the  satares  can  bai-dly  be  retained  too  long — they  keep  the  parts  in  easy 
contact,  and  obviate  the  necessity  for  the  constant  reapplication  of  strapping, 
which  is  in  general  very  painful  and  irritating  to  the  patient,  especially  to 
children.  I  have  often  treated  cases  of  amputation  to  the  end  without 
removing  the  sutures  till  the  patient  lefl  the  hospital ;  and  the  stumps  so 
formed  have  generally  been  the  most  satisfactory.  This,  of  course,  does  not 
apply  to  wounds  of  the  face,  or  any  other  part  where  the  marks  of  the  suture 
would  be  objectionable.  Again,  with  respect  to  the  material  and  kind  of  the 
suture.  The  silver  sutures  are  now  in  universal  use,  and  are  incontestably 
superior  to  any  other,  if  they  are  to  be  allowed  to  remain  long  in  ;  but  if  the 
sutures  are  to  be  removed  soon  after  the  operation,  silk  is  better,  since  it  can 
be  removed  without  any  pain  or  difficulty,  whereas  the  withdrawal  of  a  metal 
suture,  whatever  care  be  used,  must  as.  a  general  rule  give  a  little  pain. 
That  pain,  however,  may  be  reduced  to  a  minimum  by  carefully  straighten. 
iDg  the  suture  after  it  is  cut,  and  flattening  down  the  cut  end  with  forceps 
before  drawing  it  out.  Catgut  sutures  are  very  convenient,  and  need  no 
withdrawal,  since  their  buried  part  melts  away,  and  then  the  suture  drops  off 
of  itself;  but  for  the  same  reason  they  are  of  no  use  after  the  first  few  days. 
Many  surgeons  use  the  continuous  suture ;  and  it  answers  very  well  if  the 
stitches  are  only  to  be  retained  a  few  days,  in  which  case  it  is  perhaps  best 
made  of  the  carbolised  catgut.  The  objeetion  to  it  is  that  it  is  difficult  to 
cut  out  a  portion  of  it,  if  necessary  for  relief  of  tension  or  exit  of  discharge, 
without  loosening  the  whole  suture ;  its  advantage  is  the  accurate  apposition 
which  it  ensures. 

Other  means  for  keeping  the  edges  of  a  wound  in  apposition  are  bandages,  Strapping, 
strapping,  and  compresses.  Strapping  is  absolutely  necessary  in  many 
cases  where  the  sutures  have  been  removed  or  the  weight  of  the  flaps  is  so 
dragging  upon  them  as  to  make  it  desirable  t«»  assist  them  by  taking  off  the 
strain;  and  for  small  wounds  which  cs«.be  kept  in  exact  apposition  strapping 
is  more  useful  than  sutures.  In  such  eases  the  straps  should  be  very  rarely 
disturbed— only  when  it  is  plainly  required.  So,  also,  when  strapping  is 
used  to  produce  pressure  in  order  to  restrain  hsemorrhage,  the  longer  it  is 
left  on  the  better,  provided  no  oedema  of  the  lower  part  of  the  limb  is  pre- 
sent, and  the  bleeding  is  effectually  commanded.  But  in  large  wounds,  such 
as  those  of  amputation,  I  cannot  say  that  I  am  myself  very  fond  of  strapping, 
though  I  am  aware  that  some  very  sood  surgeons  use  it  from  the  first  to 
the  total  exclusion  of  sutures.  The  chief  reason  why  I  prefer  the  latter 
as  a  means  of  keeping  the  edges  together  is,  that  the  wound  thus  requires 
hardly  any  dressing,  and  frequently  need  never  itself  be  touched  ;  while 
strapping  gets  so  soon  disturbed  by  the  discharges  that  it  must  be  renewed 
at  very  short  intervals,  a  proceeding  involving  no  little  pain  in  an  inflamed 
stump. 

Bandages  are  often  of  very  great  service  in  obviating  the  spasms  which  Bandages 
are  so  painful  in  large  wound?,  such  as  those  of  amputation.  The  support  ****^^  *^^"" 
of  a  splint  and  bandage  lightly  and  evenly  aj^lied  seems  to  me  a  great  com- 
fort after  an  amputation,  and  in  a  severe  wound  on  the  thigh  or  into  the 
knee  I  think  it  a  very  good  plan  to  bandage  the  whole  limb  evenly  from  the 
toes.  Again,  bandages  are  very  often  used  to  prevent  the  retraction  of  the 
flaps  which  sometimes  ensues  after  amputation,  though  this  end  is  perhaps 
better  secured  by  a  loop  of  strapping  well  secured  to  the  stump  and  acted 
on  by  a  weight.      Compresses  are  sometimes  necessary,  and  especially  in 
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wonnds  which  are  the  seat  of  venoas  bleeding  or  bleeding  from  a  number  of 
minute  vessels.  They  should  be  carefully  adapted  to  the  shape  of  the  wonnd, 
the  first  compress  (made  of  about  four  folds  of  lint)  exactly  covering  the 
part  on  which  pressure  is  to  be  made  and  no  more.  This  is  supported  bj 
another  a  little  larger,  and  a  third,  of  still  larger  size,  is  laid  on  the  top,  and 
the  whole  secured  in  its  place  by  long  strips  of  strapping  crossed  over  the 
compress,  starwisc,  and  a  firm  bandage  over  all. 
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CnAPTEE  II.  . 

THE    COMPLICATIONS    OP    WOUNDS    AND    INJURIES — ABSCESS— SINUS 

AND    FISTULA PYEMIA HECTIC  —  ERYSIPELAS —  GANGRENE — 

TETANUS — DELIRIUM    TREMENS. 

We  must  now  consider  the  complications  which  interfere  with  the  regularity  Abeceae. 
of  the  healing  process,  and  the  specific  diseases  which,  taking  their  rise  in 
nnhealtby  inflammation  or  disturbed  innervation  excited  by  the  injury,  affect 
the  whole  system,  and  too  often  render  what  at  first  seemed  a  trivial  accident 
very  serious  or  even  fatal.  All  of  these  complications  also  originate  spon- 
taneously from  diseases  of  all  sorts  ;  but  they  are  most  conveniently  studied 
in  relation  to  wounds.  We  will  begin  with  abscess,  a  frequent  concomitant 
of  all  kinds  of  injuries  and  an  equally  f^quent  idiopathic  affection. 

An  abscess  is  defined  as  a  collection  of  pus  enclosed  in  a  cavity.  This 
cavity  is  formed  by  the  parts  around  f  usually  the  cellular  tissue)  condensed 
by  inflammation,'  and  lined  by  a  layer  of  flocculent  lymph,  which  has  received 
the  name  of  the  *  pyogenic  membrane ' — a  name  which  is  so  far  appropriate 
that  the  layer  is  chiefly  formed  by  the  aggregation  of  the  inflo-mmatory  leu- 
cocytes which  are  breaking  down  into  pus,  and  therefore  is  the  part  from 
which  the  pus  proceeds. 

In  studying  abscess  we  must  speak  briefly  of  the  contents  of  the  cavity, 
of  its  mode  of  progress,  of  .the  kinds  of  abscess,  their  symptoms  and  treatr 
ment. 

The  contents  of  the  abscess-cavity  is  pus,  or  *  matter,*  the  nature  of  which  Kinds  of 
has  already  been  spoken  of.  Healthy  pus  is  a  creamy,  inodorous,  yellow,  ^"*' 
homogeneous,  alkaline  fluid.  This  was  called  by  the  old  authors  ^tus  laudd- 
bUe.  When  mixed  with  blood,  as  it  often  is  in  acute  abscess,  it  is  called 
sanious ;  when  it  has  putrefied  from  acute  inflammation  or  from  gangrene  of 
the  parts  in  which  it  is  formed,  it  is  termed  offensive  or  putrid  ;  when  mixed 
with  flakes  of  solid  matter,  curdy  or  flaky  ;  and  when  those  flakes  are  believed 
to  be  fragments  of  crude  tubercle,  strumous ;  when  excessively  thin,  as  in 
chronic  abscess,  serous  or  watery  ;  when  thin  and  acrid,  so  as  to  irritate  the 
skin  in  the  neighbourhood,  ichorous.  Finally,  in  rare  cases,  pus  presents 
various  colours — blue,  green,  or  black.* 

The  cavity  consists  internally  of  the  layer  of  pus  and  lymph  called  the  The  ab- 
pyogenic  membrane  (which  is   more  distinct  in  chronic  abscess  of  bone  '*^^ 
than  in  any  other  kind),  immediately  external  to  which  is  tissue  degenerated 
by  inflammation,  and  containing  a  large  number  of  dilated  vessels,  then  cede* 

'  By  *  condensed*  I  mean  matted  together  and  thickened.  The  consistence  of  these 
matted  and  thickened  tissues  varies,  chiefly  according  to  the  acutoness  of  the  inflammation. 
In  acnte  abscess  the  parts  are  softened  and  lacerable ;  in  chronic  abscess,  on  the  contrary,  they 
are  hardened, 

*  Soe  •  System  of  Surgery,*  vol.  i.  p.  110,  2nd  ed. 
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matous  cell  alar  and  other  tissues  gradoallj  fading  away  into  healthy  parts. 
The  enlargement  of  the  vessels  aronnd  the  abscess  is  often  so  great  as  to  give 
rise  to  palsation  obvious  to  the  eye  as  well  as  perceptible  to  the  patient.  As 
the  surrounding  tissues  soflen  and  break-down  the  abscess-cavity  extends; 
and  this  usually  occurs  more  towards  the  nearest  surface  than  in  other 
directions,  until  the  tissues  over  the  pas  become  so  much  thinned  that  it 
projects  and  its  colour  can  be  seen,  when  the  abscess  is  said  to  point,  and 
this  immediately  precedes  its  bursting. 

The  kinds  of  abscess  are  acute  and  chronic,  or  cold,  to  which  French 
authors  add  abscesses  by  congestion.  The  latter  are  such  as  are  in  contact 
with  a  diseased  surface  of  bone,  from  which  their  matter  is  furnished,  as 
is  the  case  in  spinal  abscess. 

The  most  common  are  the  acute  abscesses  which  depend  on  some  definite 
irritation  giving  rise  to  inflammation.  They  advance  rapidly,  with  pain, 
and,  if  large,  with  constitutional  symptoms.  A  large  abscess  is  usually  pre- 
ceded by  rigors,  and  probably  accompanied  by  perceptible  fever.  The  parts 
around  are  swollen,  hot,  and  painful,  often  very  tense  and  pulsating ;  the 
pus  is  generally  healthy,  or  sanious.  A  cold  abscess  advances  very  slowly 
and  gradually  to  a  large  size,  with  no  fever,  and  generally  little  or  no  pain ; 
the  parts  around  are  somewhat  thickened  and  hardened  by  inflammatory 
effusion  and  chronic  organisation,  but  otherwise  hardly  altered,  except  by 
mere  distension  ;  the  pas  is  usually  watery  or  curdy. 

The  diagnosis  of  abscess  has  to  be  made  from  mere  inflammation  i^ith 
oedema,  from  soft  solid  tumours  (such  as  soft  cancers),  from  cystic  tamours, 
and  from  extravasations  of  blood.  ^  The  first  point  in  the  diagnosis  of  abscess 
is  to  become  perfectly  familiar  with  the  sensation  o£fltictuaiion.  The  particles 
of  fluid  in  a  cavity,  if  not  too  tightly  bound  down  by  its  walls,  are  displaced 
in  any  direction  by  the  slightest  force,  and  immediately  return  again  to  their 
former  position.  Thus  if  one  hand  or  one  finger  be  placed  on  a  dropsical 
abdomen  while  any  other  part  of  the  belly  is  tapped  gently  with  the  other 
hand  or  another  finger,  the  wave  of  fluid  will  be  plainly  felt  to  impinge  on 
the  hand  or  finger  which  is  at  rest ;  or  if  the  thumb  be  sharply  pressed  down 
on  a  small  deep-seated  collection  of  fluid,  the  fluid  yields  and  will  be  felt  to 
surge  up  again  against  the  thumb.  The  perception  of  fluctuation,  in  either 
of  these  ways,  distinguishes  a  limited  collection  of  fluid  like  an  abscess  from 
the  indefinite  softness  of  fluid  diffused  in  the  meshes  of  the  tissues  and  also 
from  solid  tumours ;  and  the  history  of  the  case,  with  the  presence  of  inflam- 
mation  in  its  neighbourhood,  will  distinguish  an  abscess  from  a  cyst  op  a 
collection  of  extravasated  blood ;  but  in  case  of  doubt  the  grooved  needle, 
exploring  trocar,  or  Dieulafoy's  aspirator  will  settle  the  question.  The 
fallacies  in  detecting  fluctuation  are  numerous.  There  may  be  fluid,  but  it 
may  be  so  tightly  bound  down  that  its  displacement  is  imperceptible.  This 
is  very  common  in  small  tense  cysts  and  in  hydrocele,  less  so  in  abscess, 
except  in  thecal  and  perimcal  abscesses.  There  may  be  fluid,  and  in  consider- 
able quantity,  permeating  the  tissues  so  extensively  as  to  give  the  sensation 
of  fluctuation,  though  there  is  no  cavity.  Thus  inflamed  soft  parts  are  some- 
times incised,  under  the  impression  that  there  is  an  abscess,  when  it  turns  out 
to  be  only  inflammatory  oedema.  This  argues,  to  that  extent,  a  deficiency  in 
the  iacius  eritditus  on  the  part  of  the  surgeon,  but  it  is  not  uncommon  even 
with  the  most  experienced.     A  still  greater  difficulty  is  to  distinguish  the 

*  Abscesses  may  also  be  confoun<1ed  with  aneurism  ;  but  this  will  bo  treateil  of  with  the 
latter  subject. 
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sensation  of  deep-seated  finid  from  that  of  a  soft  tamoar,  such  as  a  rapidly- 
growing  cancer ;  in  fact,  it  is  hardly  possible,  so  permeated  with  fluid  is  the 
texture  of  such  tumours.     Here,  again,  exploration  is  essential. 

The  diagnosis  of  abscess  having  been  made,  the  question  occurs  of  opening  ^Z*?^^?* 
it.  As  a  general  rule  all  abscesses  are  better  opened  at  once,  except  large 
abscesses  by  congestion,  and  those  which  are  very  deeply  seated.  The  former 
are  less  likely  to  inflame  if  left  to  burst,  and  the  latter  will  require  less  ex- 
tensive incision  if  allowed  to  come  nearer  to  the  surface.  In  parts  also  where 
deformity  is  especially  to  be  avoided,  as  in  the  neck,  it  may  bo  better  to  wait 
nntil  a  mere  puncture  will  suffice,  and*  tili  the  surgeon  can  see  exactly  which 
is  the  most  depending  part  ef  the  fluid. 

There  are  many  diff*erent  kinds  of  abscess-knife.  One  of  the  l)est  is  that 
which  goes  by  the  name  of  Syme,  a  sickle-shaped  blade,  which  is  plunged 
into  the  abscess  and  cutting  rapidly  outwards  makes  a  sufficient  incision 


Fio.  5.    '  seine's  *  Abacees  Knife. 
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with  very  little  pain.  A  small  knife,  which  is  called  Pollock's  knife  at  St. 
George's,  but  has  different  names  with  diflerent  instrument-makers,  is  very 
useful,  as  it  makes  hardly  a  larger  puncture  than  an  exploring-needle,  and  so 
can  be  withdrawn,  if  there  be  no  pus,  without  doing  any  damage,  yet  is  strong 
enough  to  open  any  ordinary  abscess.  In  many  situations  (e.g.  the  neck) 
abscesses  may  be  very  usefully  opened  by  means  of  a  seton.  A  stout  thread 
is  driven  through  the  abscess,  and  kept  in  till  the  puncture  is  permanently 
established,  and  thus  the  abscess  is  drained  ofi*  with  very  little  mark.  A  fine 
drainage-tube  is  still  more  convenient  for  the  same  purpose.  Some  deep- 
seated  abscesses  (as  those  in  the  liver)  are  still  occasionally  opened  by 
destroying  the  tissues  over  them  with  caustic  potash,  though  this  plan  is 
nearly  antiquated.  A  very  useful  method  of  opening  large  abscesses  is  under 
carbolic  acid.  A  oeil  or  thin  rag  steeped  in  the  ordinary  carbolic  lotion  (1 
part  in  40)  is  laid  over  the  part,  the  knifb  is  passed  under  this  veil,  and  as 
the  incision  is  made  the  veil  is  smoothed  down  over  it,  so  that  no  air  enters. 
The  pus  is  allowed  to  ooze  out  through  this  vefl,  and  in  about  an  hour,  when 
the  discharge  has  pretty  well  ceased,  the  wound  is  dressed  after  the  ordinary 
antiseptic  method. 

When  the  abscess  is  very  deeply  seated  or  lies  in  the  neighbourhood  of 
important  structures,  as  in  the  neck,  a  very  safe  and  valuable  method  is  that 
whic>  is  especially  recommended  by  Mr.  Hilton  ^  of  laying  aside  the  knife 


•  See  Paget,  *  Cliniail  Lectures  unci  Eshays,'  p.  333. 
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InflammA- 
tion  of  the 
c*vity. 


Ilaemor- 
rha^  from 
wall  of 
abscess. 


DiMppear- 
ancc  of 
abecesses. 


Refliduol 
absccsH. 


after  the  superficial  parts  Lave  been  freely  incised  and  breaking  into  the 
cavity  of  the  abscess  with  the  end  of  a  director.  A  pair  of  forceps  can  then 
be  inserted  into  the  small  hole  so  made,  and  by  opening  the  blades  the  orifice 
may  be  enlarged  as  far  as  needful. 

Inflammation  of  the  cavity  of  a  large  abscess  after  incision  is  attended 
with  very  grave  symptoms — rigoins,  fever,  oedema  of  the  parts,  and  putrefac- 
tion of  the  matter.  The  wound  must  now  bo  freely  enlarged,  and  the  cavity 
washed  out  constantly  with  some  antiseptic,  while  the  patient's  strength  is 
supported  with  stimulants  and  tonics,  and  opium  used  as  may  be  indicated. 

Another  matter  which  should  be  noticed  in  connection  with  abscess  is, 
that  when  opened  the  sides  of  the  cavity  begin  to  g^ranulate  freely;  and  often 
if  the  opening  is  not  free  enough  the  granulations  will  become  congested  and 
a  continuous  oozing  of  blood  (hceniorrhagie  en  nappe,  as  the  French  term  it) 
will  take  place.  Styptics,  pressure,  &c.,  are  constantly  used  in  such  cases, 
and  aggravate  the  mischief.  If  the  cavity  be  laid  freely  open  from  one  end 
to  the  other,  and  if  need  be  by  a  crucial  incision,  the  admission  of  the  air  to 
the  granulations  will  at  once  suppress  the  bleeding. 

Finally,  it  should  be  added  that  abscesses  sometimes  entirely  disappear 
without  bursting.  If  an  opportunity  offers  for  examining  the  part  after  this 
has  taken  place,  a  caseous,  scmi-solid  substance  called  '  adipocere '  is  found 
occupying  the  diminished  cavity  and  surrounded  by  traces  of  the  wall  of  the 
abscess.  Ultimately  even  this  may  disappear,  and  there  may  be  left  either 
a  little  chalky  mass  or  nothing  but  a  confused  induration  of  the  tissues. 

In  the  remains  of  old  dried-up  abscesses,  or  in  other  residues  of  inflam- 
mation which  has  never  advanced  to  suppuration,  abscess  is  very  likely  to 
occur  a  considei-able  time  after  apparent  recovery.  Sir  J.  Paget  has  called 
especial  attention  to  these  *  residual  abscesses '  in  a  work  lately  published.* 
They  are  most  common  after  spinal  abscesses,  and  are  also  common  aft^r 
abscesses  connected  with  diseased  joints,  but  they  occur  in  any  part  which 
remains  altered  and  degenerated  in  texture — *in  the  thickenings,  adhesions,  or 
other  lowly-organised  products  of  inflammation  long  past.'  The  prognosis 
of  these  abscesses  is,  as  a  rule,  better  than  that  of  the  original  disease  on 
which  they  supervene.  They  are  best  opened  at  once,  and  their  occasional 
occurrence  in  the  residues  of  abscesses  which  have  dried  up  without  opening 
forms  no  valid  objection  to  the  practice  of  abstaining  as  long  as  possible  from 
incising  spinal  or  articular  abscesses,  since  it  is,  after  all,  only  in  a  small 
proportion  of  such  cases  that  residual  abscesses  are  noticed. 

Very  commonly  after  it  has  burst  the  abscess  remains  open,  but  its 
cavity  narrows  into  what  is  called  a  *  sinus  '  or  fistula. 


Sinus  and 
fistula. 


These  two  terms  are  sometimes  used  as  synonyniouR,  meaning  a  long 
channel  like  that  of  a  pipe  running  through  the  soft  or  hard  parts,  but  at 
other  times  some  differences  are  made  in  the  use  of  the  words.  Speaking 
generally,  three  kinds  of  sinus  or  fistula  are  described,  viz. :  1.  Long  narrow 
suppuititing  canals  (e.g.  fistula  in  ano,  mammary  sinus)  ;  2.  Canals  giving 
unnatuml  exit  to  secretions  (e.g.  gastric  fistula,  biliary  fistula)  ;  and  3. 
Unnatural  apertures  of  communication  between  mucous  canals  or  cavities 
(e.g.  vesicovaginal  fistula).  *If  a  distinction  is  to  bo  made  between  the 
iermfijjisffila  should  be  applied  to  the  second  and  third  of  the  above-named 
three  forms  of  disease,  and  to  those  examples  of  the  first  form  in  which  the 


*  'Cliuiciil  lectures/  p.  310. 
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suppurating  canal  has  two  openings ;  and  sinus  should  be  applied  exclusively 
to  those  of  the  first  form  in  which  the  canal  has  but  one  opening.'  (Paget.) 
The  special  forms  of  fistula  will  be  considered,  so  far  as  they  are  the  subjects 
of  surgical  treatment,  in  subsequent  chapters,  as  fistula  in  ano  with  Diseases 
OF  THE  Rectum,  vesicovaginal  fistula  with  Diseases  op  the  Female  Genera- 
tive Organs.  We  need  only  here  occupy  ourselves  with  those  sinuous  or 
fistulous  passages  which  result  from  the  imperfect  healing  of  old  abscesses. 
This  imperfection  results  most  commonly  from  some  abiding  source  of  irri- 
tation either  at  the  bottom  or  in  the  track  of  the  abscess,  such  as  a  piece  of 
diseased  bone  or  a  lodged  foreign  body ;  sometimes  from  muscular  action 
disturbing  the  parts,  sometimes  from  imperfect  exit,  causing  retention  of  the 
matter  and  consequent  inflammation  of  the  walls  of  the  abscess ;  sometimes, 
as  it  seems,  by  mere  ill-health,  interfering  with  the  tendency  of  the  cavity  to 
fill  up.  The  walls  of  an  old  sinus  will  always  be  found  more  or  less  inflamed, 
condensed,  and  unhealthy,  and  very  frequently  secondary  pouches,  or  suppU" 
rating  cavities,  exist  in  the  walls,  or  the  sinus  divides  into  two  or  moro 
channels  which  open  independently  of  each  other. 

The  main  points  in  the  surgical  treatment  of  sinuses  are  :  first,  to  ascer- 
tain whether  any  foreign  body  is  present,  and  if  so  to  remove  it ;  next,  to 
ascertain  whether  the  sinus  depends  on  disease  of  some  bone,  and  in  that 
case  to  remove  the  bone  if  loose,  and  if  carious  to  treat  the  disease  according 
to  the  rules  laid  down  in  the  Chapter  on  Diseases  op  Bone.  Simple 
sinuses  which  are  kept  up  by  the  action  of  muscles  may  be  cured  by  the 
division  of  those  muscles,  of  which  the  division  of  the  sphincter  in  anal 
fistula  is  a  familiar  example*  Sometimes  the  morbid  action  of  the  parietes 
of  the  sinus  may  be  modified  by  injecting  it  with  some  irritating  fluid,  as  the 
tincture  of  iodine  or  of  cantharides,  or  by  lightly  cAuterising  it  with  the 
galvanic  cautery ;  and  the  same  effect  may  in  other  cases  be  produced  by  a 
seton  or  a  drainage-tube.  In  some  few  cases  pressure  may  act  advantageously, 
the  deeper  or  remoter  parts  of  the  sinus  being  kept  in  contact  till  they  unite 
and  thus  close  the  sinus  gradually  from  the  bottom.  Sometimes  the  dilata- 
tion of  the  sinus  with  the  sea-tangle  tent  converts  it  into  a  simple  abscess 
which  fills  up.  But  the  surest  plan,  when  it  can  be  thoroughly  carried  out, 
is  to  lay  open  the  whole  sinus  and  every  branch  of  it,  and  make  the  entire 
wound  granulate  from  the  bottom. 

Pyaemia  is  usually  defined  as  an  affection  of  the  mass  of  the  blood,  cha-  Pyaemia, 
racterised  by  a  peculiar  form  of  fever,  and  resulting  in  the  formation  of 
abscesses  (secondary  deposits)  in  various  parts  of  the  body*  The  cause  of 
this  affection  of  the  blood  is  probably  the  absorption  into  it  of  putrefying 
material,  and  it  is  by  no  means  impossible  that  some  molecular  change  in  the 
blood  itself  may  cause  a  similar  affection  (spontaneous  pyaamia). 

The  best  writers  on  pyadmia  speak  of  two  forms  or  modifications  of  the 
disease:  (1)  the  systemic  infection,  and  (2)  the  true  pyaemia,  characterised 
by  local  changes  or  *  secondary  deposits.'    To  the  former  the  name  sepiicccmia  Septi- 
is  now  very  commonly  applied.    It  is  regarded  by  some  pathologists  as  a  dif-  *^®""*- 
fercnt  affection  from  pyaemia,  though  closely  allied  to  it ;  by  others  (and  I 
think  with  more  reason)  as  the  same  disease  under  a  somewhat  different  foi^m. 

Septicaemia  is  sometimes  even  more  fatal  than  ordinary  pyaemia,  but  at 
others  it  is  so  little  dangerous  as  hardly  to  bo  distinguished  from  common 
traumatic  fever,  if,  indeed,  there  be  any  distinction.  Many  diseases  are  now 
recognised  as  being  similar  in  essence  to  pyaemia  and  septicaemia,  and  are 
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grouped  with  them  under  the  generic  name  of  blood-poisoning,  notably  all 
the  erysipelatous  affections,  the  putrid  sore-throat  of  dissectors  op  hospital 
attendants,  and  puerperal  fever.  Mr.  Callender  thus  describes  the  most  cha- 
racteristic and  most  acute  form  of  septicaomia : — 

*  Within  twenty-four  hours  in  acute  cases  there  are  rigors,  vertigo,  and 
general  uneasiness.  Then  follow  heat,  perspiration,  and  increased  rapidity 
of  pulse.  The  seat  of  inoculation  is  dusky,  indurated,  often  pnstalar ;  or  if  it 
had  been  before  secreting  pus,  the  discharge  ceases.  Radiating  from  this 
centi*e,  the  integument  i»  distending  with  a  serous  effusion,  presently  to  be 
mingled  with  thin  samous  pus.  The  swelling,  generally  somewhat  elastic, 
is  hard  and  tense  over  enlarging  and  painful  glands.  The  blood,  deranging 
the  heart's  action^  is  circali4»d  violently  and  rapidly  through  the  system ; 
exuding  from  its  vessels,  as  in  purpura,  it  stains  the  snrroonding  tissues, 
forms  ecchymoses  in  internal  organs,,  or  is  poured  out  upon  mncons  surfieu^es, 
and  is  then  chiefly  removed  by  purging  or  vomiting.  In  another  tWenty- 
four  hours  the  patient,,  flushed,  anxious,  restless,  even  delirious,  is  in  a  hope- 
less condition,  with  prostration  aoid  rapid  sinking.'  * 

This  is  an  excelfent  and  faithful  description  of  the  most  rapid  and 
most  hopeless  cases  of  blood-poisoning,  such  as  occasionally  follows  on  dis- 
section-wounds. In  less  acute  cases,  the  symptoms  are  those  of  ordinary, 
but  severe,  traumatic  fever ;  and  sometimes  in  these  less  acute  cases  of  what 
is  at  first  diagnosed  as  septicaemia,  seccmdary  deposits  occur,  proving  the 
identity  of  septicaamia  and  pyeemia. 

The  disease,  however,  to  which  the  term  pyeemia  is  universally  applied  is 
one  of  so  very  well-marked  a  character,  so  frequently  fatal,  and  when  &,tal 
usually  marked  by  such  unmistakeable  morbid  appearances,  that  it  is  very 
strange  how  it  could  have  escaped  the  observation  of  so  many  &mous  phy- 
sicians and  surgeons  down  to  the  time  of  Mr.  Amott.'  Its  accession  is 
usually  marked  by  very  definite  symptoms  of  fever — rigors,  recurring  at  in- 
tervals sometimes  so  regular  as  to  be  mistaken  for  ague,  colliquative  perspira- 
tions very  commonly  following;  bilious  aspect  of  the  countenance,  occasionally 
amounting  to  jaundice  (and  this  usually  when  the  liver  is  affected),  frequent 
and  small  pulse,  and  numerous  other  symptoms,  varying  with  the  part  on 
which  the  stress  of  the  disease  falls.  Thus,  when  the  circulation  of  the  brain 
is  affected,  there  may  be  delirium  ;  of  the  intestines,  diarrhoea ;  of  the  lungs, 
dyspnoea,  and  so  on  ;  but  very  commonly  the  recurring  rigors  and  the  con- 
secutive perspirations,  marking  a  persisting  fever  for  which  there  is  no 
explanation  in  the  local  conditions,,  are  the  only  prominent  symptoms.  The 
local  conditions,  indeed,  as  shown  by  the  state  of  the  wound,  are  often  in- 
distinguishable from  those  of  an  ordinary  healing  ulcer,  though  there  are, 
no  doubt,  cases  in  which  the  granulations  turn  gray  and  wither,  and  the 
discharge  becomes  ichorous.  The  state  of  the  tongue  is  also  very  variable. 
But  the  persistence  of  a  considerable  amount  of  fever  from  day  to  day,  snch 
as  is  shown  in  the  accompanyiiicf  thermograph,  after  a  wound  or  injnry,  is 
always  suspicious,  and  usually  indicates  the  absorption  of  poisonous  matter 
into  the  blood.  In  fact,  unless  there  is  some  specific  affection,  or  some 
evidence  of  deep-seated  suppuration,  it  is  difficult  to  explain  the  occurrence 
of  this  fever  otherwise.     A  comparison  of  the  therniometric  chart  on  the 

*  •  System  of  Surgery,*  2nd  ed.  vol.  i.  p.  254. 

*  The  accurate  study  of  pyaemia  may  bo  said  to  date  from  the  essay  published  by  this 
surgeon,  *  On  the  Effects  of  Inflammation  of  Veins,*  in  the  '  Me<l.  Clin.  Trans.,*  vol.  xy.,  in  the 
year  183ft. 
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margin  with  ilmsc*  of  simplo  tmnmatic  fercr  (on  p.  Itl)  and  of  liprtir  (on 
p.  lyS)  will  sliow  tljc  following  ditfrrenccs.  la  tmnmatic  frvcr,  wbicb  de- 
pends on  the  application  of  a  definitt?  *  Btimulaa '  to  the  blood,  whereby  its 
beat  is  raiseil  above  the  nornial.  there   is  n,  more  or  less  abrupt  rise  so  long 


tttre  ID 
py«  nia. 


Ttn.  7.    Tbormograph  of  PjmmlA  temitnJitiDg  In  recovery, 

as  this  Btimnltis  acts  nntil  the  dlimaz  is  reaehod,  wlien  it  is  succeeded  hj  a 
gradual  defervescence,  and  the  temperature  coiner  "back  to  the  normal,  and 
80  remaiiis.  In  hectic  there  is  a  recurrence  of  the  feverish  condition  regu- 
larly once  or  twice  a  day,  quickly  followed  "hy  sweating  and  a  fall  to  the 
normal  t^raporature.  In  pjtemia  there  is  a  constant  exaltation  of  the  natural 
temperftture,  but  with  irregular  exanerbafions  (at  the  times  of  the  rigors), 
the  temperature,  however,  remaining  above  the  normal  all  (he  time. 

The  local  snppurationa  come  on  at  most  irregular  periods,  and  affect  the 
various  organs.  There  is  probably  no  organ  of  the  body  m'hich  is  not 
[JNymetimes  attacked  by  the  pyiemie  inflammation,  tbongh  the  liver,  lungs,  and 
I  Joints  are  those  far  most  commonly  implicated.  The  symptoms  caused  by 
these  local  inflammations  are  often  very  slight.  Byspnfpa  may  be  present 
to  ft  less  or  greater  extent  wlien  the  pleural  ctivity  or  lung  is  inflamed^  pain 
under  the  ribs  or  jaundice  in  afiection  of  the  liver,  paiu  and  redness  in  the 
neighbourhood  of  affected  joints  ;  hut  such  symptoms  are  usually  much 
slighter  than  in  healthy  inflammations,  and  pyemic  abscess  is  constantly 
found  after  death  in  organs  wliere  there  has  been  no  reason  to  saspect  it 
during  life. 

There  are  several  different  explanations  of  the  pathology  or  generation  of  Pntholnpr 
pyieinia,  but  cf  these  the  one  which  was  first  accepted,  and  which  rested  on  ^-^  py «?•«*•- 
I  the  great  authority  of  Cruveilhier — viz.  that  it  depended  on  the  pasfmge  of 
pua-globales  into  the  blood — is  now  exploded.^  The  known  fact  that  pyflemia 
can  originate  spontaneously  when  no  pus  is  present  in  any  part  of  the  body 
would  alone  disprove  this  idea,  which  is  also  inconsistcDt  with  the  early 
l<luorbid  anatomy  of  the  deposits. 

It  appears  now  to  be  admitted  that  the  essence  of  pyaamia  consists  in  the 

imbibition,  by  the  blood,  uf  matters  in  a  state  of  patrefiiction,  which  act  as  a 

L?rmcnt  on  the  blood,  and  cause  it  to  stagnate  in  tlie  capillaries.     To  this 

Ifermentation  is  due  the  feverish  condition  which  is  present  during  the  whole 

eriod  of  the  disease.     To  the  stagnation  of  the  blood  in  the  capillaries  of 

part  is  due  the  formation  of  the  secondary  deposits, 

<  CmTftlbierB  explanatioo  was  founded  on  an  experimetit  in  which  h<^  itij<>Gtod  a  globuld 

■frf  morcury  into  «  vein  in  a  Iktoo  ;  the  globnb  w«*  dctainod  in  tho  lung  nml  boejitne  the 

naclriu  of  Hn  absceiss.     Ho  coaeladod  from  thi?*  nnd  other  oxporiineDts  that  tho  pus-globulofl 

fmtn  ftwn  Ukv  suppurating  eurfuee  up  the  reins  in  the  eame  way  as  thin  globule  of  moreury 

4d^  and  Jtro  dutninod  in  the  eivpilUricff  of  remote  organs,  generally  tho  lung. 
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deposits. 


The  origiiml  stage  of  a  j^condarj  deposit  is  ibnt  m  wbicli  i\w  capillaries 
or  veins  of  tbe  parts  are  loaded  witii  coagulaf4*d  blood  (tlin>mbosis)»  and  to 
tbis  succeeds  an  in  Earn  matorj  stage  in  wlifeli  the  parenchyma  becomes  loaded 
with  the  products  of  inflammation  and  with  blood  (*  liCEynioiTbagic  infarct*), 
to  which  succeeds  suppuration,  and  ao  an  abscess  I'esults.  The  process 
on  a  free  surface  is  the  same^  though  the  details  may  be  somewhat  dif- 
fei-ent,  the  inflammatory  products  being  poured  out  on  to  the  surface  of  the 
mucous  or  serous  membmne,  soon  succeeded  by  a  collection  of  thin  pus  iti 
the  cavity* 

So  much  is  admitted  on  all  hands;  the  more 
dJIhcult  questiouR,  What  is  the  putrefying  material  ? 
and,  How  doea  it  get  into  the  mnjus  of  blood  ?  are 
hardly  as  yet  settled.  It  seems  certain  tltnt  it  fre- 
quently results  from  plugging  or  Hbrombosis  '  of 
gome  distant  vein,  the  t fleet  of  injury  or  irritation. 
Tbis  throndius  may  decompose  and  break  down, 
when  the  disintegrated  and  decomposed  fibrine  may 
be  carried  into  the  venous  current,  as  shown  by  thf 
annexed  diagram.  It  is  also  quite  conceivable  that 
the  putiefying  discharges  on  the  free  surface  of  a 
wound  may  be  absorbed  into  the  blood  and  thus 
excite  the  same  consequences.  This,  however,  does 
not  explain  the  eases  of  spontaneous  pyanjiia, 
is'hure,  withont  any  known  injury  or  any  nlccra- 
tingsurfacCj  symptoms  of  blood- poisoniEg  come  on, 
folhiwed  by  secondary  abscesses  in  various  pai-ts. 

On  tbis  subject  Billroth  speaks  as  follows  : — 

*  At  present  there  is  probably  no  doubt  that  it  is 
usually  due  to  reahsorption  of  putrid  fluid  or  pun  ; 
that  it  is  always  so  is,  indeed,  disputed.  Many 
surgeons  assert  that  pyaemia  very  freqnently  results 
from  miasm  a  J  esjiecialiy  from  a  miasma  which  de- 
vekjps  from  the  woniids  of  many  pxitienta  lying 
together.  This  view  is  based  chiefly  on  the  fact  that  where  many  severe 
surgical  cases  he  together  (as  in  large  hospitals^  esf>ecially  arniy-bospitjils), 
many  of  them  die  of  pyo3mia,  and  that  even  mild  cases,  patients  with  cica- 
trising grannlating  w^ounds,  become  pyasmic  under  Rucb  circnmstanees.  This 
is  no  place  for  polemics,  hence  I  must  be  content  with  giving  you  my  own 
views  on  the  subject,  I  can  entirely  agree  to  the  miasmatic  origin  of  pyromia, 
if  by  miasma  is  miderstood  what  I  understand  by  it  in  the  present  and  some 
otlier  casL'S,  namely,  dust-like^  dried  constituents  of  pus,  and  possibly  also 
accompanying  minute,  hvmg,  very  small  organisms^  which  in  badly-ventilated 
sick-rooms  are  suspended  in  the  air  or  adhere  to  the  w^alla,  bedclothes,  di*ess- 
ings,  or  carelessly- cleaned  in st rumen ta.  Tbeso  bodies,  which  are  in  some 
respects  of  different  nature,  are  usually  phlogogenous,  all  pyrogenous,*  when 
they  enter  the  blood*  Of  con  me  tliey  will  collect  chiefly  where  there  is  the 
best  opportunity  for  their  development  and  attachment,  that  ia,  in  badly- 
ventilated  sick-rooms,  where  the  patients  are  carelessly  attended,  where 
there  is  deficient  cleanliness,  and  the  patients  remain  some  time  in  the  same 
apartments.     It  is  imi>ossihle  to  say  whether  all  pus,  moist  or  dry,  is  alike 

*  By  '  phlogogooous '  in  meant  '  capable  of  exciting  locjil  inflammution  ;  *  by  *  pyrogen otis,* 
*  CAp-il)!*  of  tJxcitiDg  gi^QeruJ  fuvcr/     !^ce  |«p.  14,  15. 


Fifi.8,  Dlftiffjiin  of  ft 'HiTtwribnt 
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iojariouB ;  experiments  on  animals  give  us  no  information  on  this  point.  It  is 
possible  that  dry  pus,  as  well  as  moist,  acquires  peculiarly  injurious  qualities 
from  certain  minute  organisms,  animal  or  vegetable.  .  .  . 

*  We  are  here  floating  entirely  in  the  region  of  hypothesis :  even  assuming 
the  action  of  these  small  organisms  in  the  development  of  pyaemia,  the 
question  as  to  the  mode  of  their  action  arises.  Possibly  they  induce  a  sort 
of  fermentation  in  the  pus  of  the  wound,  inflammation  and  destruction  of 
the  granulations ;  possibly  they  force  their  way  into  the  granulations ;  pos- 
sibly, also,  as  previously  mentioned,  they  enter  the  blood  through  the  lungs  ; 
possibly  even  when  in  the  blood  they  are  not  alike  dangerous  to  all  persons 
— all  these  things  are  unknown.*  * 

The  pathological  anatomy  of  septicaBmia  and  pyaemia  may  be  thus  very  Pftthologi- 
summarily  described :  1.  In  some  cases  (septicaemia)  no  distinctly  locaUsed  cal  anato- 
appearances  are  discovered ;  the  spleen,  the  solitary  glands  of  the  intestine, 
and  the  lymphatic  glands  may  be  found  swollen,  the  blood  hardly  coagulated, 
and  the  tissues  prone  to  rapid  decomposition,  and  thereby  somewhat  altered 
in  microscopic  appearance.  2.  In  other  cases  (more  distinctly  pyaemic)  the 
appearances  are  localised  in  the  synovial  and  serous  cavities,  as  difliise  sero- 
purulent  inflammation  of  the  pleura,  pericardium,  peritoneum,  or  endocar- 
dium, without  any  perceptible  inflammation  of  the  organs  which  they  cover, 
or  as  similar  affections  of  the  joints.  Heiberg  notices  that  when  the  pyaemia 
follows  on  childbirth  (puerperal  fever)  such  inflammation  may  be  found  in 
the  peritoneum  without  any  affection  of  the  walls  or  lining  of  the  uterus. 
3.  In  the  third  form  the  morbid  material  shows  its  affinity  for  the  mucous 
membranes,  and  chiefly  that  of  the  alimentary  canal,  by  which  it  seems,  as 
it  were,  to  seek  for  elimination.  The  appearances  are  those  of  catarrh  of 
the  membrane,  with  swelling  of  the  solitary  and  agminate  glands.  This  is 
the  form  which  is  usually  seen  in  animals  after  the  injection  of  putrid  matter 
into  the  blood.  4.  The  fourth  form  is  that  in  which  numerous  metastatic 
abscesses  are  formed,  such  metastatic  abscesses  being  usually,  but  not  always, 
preceded  by  embolic  clots  in  the  minute  vessels. 

The  above  is  summarised  from  a  very  able  tract  by  Heiberg  of  Christi-  Bacteria  in 
ania,^  which  may  also  be  consulted  for  a  demonstration  of  the  presence  of  go^nc^*" 
bacteria  in  these  py»mic  deposits  and  in  all  the  parts  where  the  pyaemic  or 
septaemic  process  is  perceptible.  He  appears  to  regard  those  bacteria  as  in 
some  way  an  integral  part  of  the  matter  (the  *  materia  peccans,*  as  he  terms 
it)  which  sets  up  the  fermentative  action  in  the  blood  ;  and  he  endeavours 
to  trace  the  bacteria  along  the  venous  and  the  lymphatic  system  from  the 
point  of  inoculation  into  the  general  mass  of  the  blood,  i.e.  to  the  great  veins 
and  the  heart.  This  view  would  explain  the  cases  of  apparently  spontaneous 
pyaemia  as  being  instances  where  the  morbid  matter  was  accidentally  im- 
planted on  some  part  of  the  external  integument,  or  alimentary  mucous  mem- 
brane, or  respiratory  tract  accidentally  denuded  of  its  normal  epithelium ;  so 
that  the  *  peccant  substance '  (the-  presence  of  which  is  indicated  by  the  bac- 
teria) is  allowed  to  find  its  way  into  the  lymph-channels,  and  so  into  the  blood. 
At  the  same  time  it  must  be  admitted  that  our  knowledge  of  the  connec- 
tion which  may  exist  between  the  bacteria  which  are  found  extensively  in 
decomposing  fluids  and  tissues,  and  the  symptoms  (called  septicaemia,  pyaemia, 
&c.)  which  may  be  caused  by  the  absorption  of  putrefying  products,  is  at 
present  very  limited.     An  interesting  article  recently  published  by  Panum, 

*  Billroth.     *  Surgical  Pntliology/  trans,  by  Hackley,  pp.  368-9. 
'  'Die  Puerperalen  uud  Pyamibclion  Processe.'    Leipzig,  1873. 
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of  Copenlvngon,^  mny  he  referred  to  ne  Khowing  that  suoli  piiirul  fli^ds  rotain 
their  poi8orio«s  properties  after  iindergt^iiig  processes  by  which  all  baetc-rifi 
must  be  destroyed,  and  that  the  mode  of  their  action  is  inucli  more  analogous 
to  that  of  some  cnmpnund  chemieal  product  than  to  the  pi*opagation  of  an 
animal  or  vegetiible  parasitf.  But  even  if  tlie  baetoria  theaiRelves  be  not  the 
vehicles  of  tbe  poisoD,  there  remains  the  possibility  that  the  bacteria  may 
have  been  in  some  way  the  cause  of  the  poisonous  property  of  the  matter. 
And  this  possibility  Pannm  admits,  representing  it  hypothetically  by  the 
assmnption  that  the  *  putrid  poison'  may  be  the  seeretion  of  the  bacteria; 
and  he  poirils  to  the  pmetical  iaet,  which  is  alone  of  extreme  iraportartce, 
that  tbe  same  precaations  which  will  prevent  tbe  development  of  bacteria 
will  hinder  the  forroatitm  of  the  poison. 

Tbe  reader  who  wislies  to  see  the  oppoflite  views  as  to  the  connection 
between  the  lowest  forms  of  animal  life  and  the  development  of  inflammatory 
disorders  ably  and  fully  stated  may  be  referred  to  the  discussioD  retiently 
held  at  the  Pathological  Society,  and  rt^ported  in  the  '  British  Medical 
Journal '  for  April  10,  24,  and  May  8,  1875,  or  in  the  otber  medical  papers 
of  similar  dates. 

Tbe  diagnosis  of  pyemia  is  not  by  any  means  easy  in  all  ca.scs,  or  even 
possible  at  first,  since  its  early  symptoms  are  ddeivtical  or  nearly  so  with 
those  of  the  severer  forms  oi  traumatic  fever.  Indeed,  there  can  be  little 
doubt  that  since  they  arc  due  to  similar  causes  there  is  no  essential  difference 
between  a  case  of  acnte  tranmatic  fever  and  one  of  the  so-called  septictemia, 
nor  does  post-mortem  ewamiuatioii  detect  any  diObreiico  in  tiieir  cITtrctB.  But 
the  characteristic  diflorence  lx?tween  these  throe  forms  of  wound-fever  is  this, 
that  in  the  simple  trmimatic  fe^er  there  is  a  distinct  rise  up  to  the  climax 
and  a  distract  defervescence  and  return  to  health.  Rec nrring  traumutio 
fever  is  only  a  ii'epetition  of  this  process  nsnally  due  to  a  repelition  of  tbo 
irritation,  as  from  retaiijed  matter  or  impacted  foreign  body.  In  the  eongti- 
tutional  infections,  on  tbe  other  hand,  to  which  the  i  umes  of  septica^raia  and 
pyjemia  have  been  given,  there  is  no  snch  definite  ci.urse  of  the  fever.  Tbe 
temperature  maintams  itself  above  the  normal  and  is  exacerbated  from  time 
to  time  when  the  rigors  take  place,  falling  again  as  the  sweating  goes  on.* 
It  is,  then,  by  this  course  of  the  temperature^  or  by  the  recurring  rigors  and 
sweats  which  are  its  more  palpable  indications,  that  we  diagnose  pya^m 
pre  V  ions  to  the  occurrence  of  visible  deposits  or  intenial  iuflammations,  rec^gsi 
nisable  h)^  their  symptoms. 

The  pi  ognosia  of  pyemia  is,  as  a  general  nile,  very  bad  ;  that  recovery  does' 
ensue^  however,  we  have  the  most  ample  proof,  and  it  appears  to  occur  moi-o 
frecjuently  in  eases  of  spontaneous  pyaemia  than  in  those  of  traumatic  origi 
and  is  always  more  probable  the  more  chronic  is  the  course  of  the  symptoms* 

In  surgical  practice  pyaemia  is  usually  caused  by  severe  injuries  to  bon 
and  especially  in  surgical  operations  and  compound  fractures,  or  by  inftam. 
mat  ion  of  veins.  Parturition  is  a  frequent  cause.  All  visceral  diseases  and 
exhausting  maladies,  as  well  as  atmospheric  impurities,  act  as  predisposing 
causes. 

The  treatment  of  pyaemia,  like  that  of  traumatic  fever,  really  resolves 
itself  into  prophylaxis,  as  to  which  enongh  has  been  said  above.  None  of 
the  various  plans  of  specific  ti^eatment  which   have  been   proposed,  as   by 

•  *  Dftu  putrid©  Gift,  die  Biktorien,  die  putrid©  Infectioa  und  die  Septicaeinio/^LangeB- 
bock*8  'Archiv,*  vol.  xvi.     1874. 

■  See  Iht)  tlvermngrjiph  of  |i}ffitui;i,  sup,  p.  29;  and  of  traumatic  (avuT,  p.  16. 
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qniniTie,  merenrT-.  alcoliol,  or  opium,  nppnai^  io  exort  tlio  lonst  rcnX  influence 
on  the  disease  itself.  All  that  can  bo  done  is  to  support  the  patioivt's  sti^ength, 
and  treat  the  sjtnptotns  hs  they  occur*  When  abscess  forms  in  sm  accessible 
situation  it  slioatd  be  opened,  but  not  by  too  free  an  incision. 

The  above  description  applies  to  acute  pjft^niia  as  we  ordinarily  see  it»  espe-  Climt^ic 
citUj  in  Burgical  practice,  as  occurrLng  after  severe  injuries^  particularly  I^»^ *''*"" 
those  in  which  bones  are  iuvolved-  It  is  an  acnte  diseaso,  and  ita  course  is 
nsoally  to  be  reckoned  by  days,  rarely  extending  to  some  wcelss.  But  pyromia 
occurs  also  in  a  chronic  form^  of  which  Sir  J.  Paget  1ms  given,  in  the  paper 
which  commences  the  first  volume  of  the  *  St.  Barthr«lomew*s  Hospital 
lit'ports,' an  excellent  description^  and  some  %'ery  striking  itjstniices^  in  one  of 
ivbich  the  symptoms  were  protracted  over  three  yeai-s.  The  essential  features 
of  ibis  form  are  similar  to  those  of  acute  pyeemia,  and  with  proper  attention 
the  diagnosis  can  usually  be  estHbhshed  ;  V<ut  the  rest;mblance  both  to  rheu- 
matism and  to  hectic  fever  is  much  greater  thfin  in  the  acute  disease,  espe- 
cialJy  to  hectic,  which  in  fact  may  supervene.  The  disease  is  uot  fio  dangerous 
as  the  acut^e  atlectiou,  and  it  is  frequently  spontaneous^  or  at  least  independent 
of  any  traumatic  cause.  Sir  J.  Paget  has  noticed  that  *  the  local  evidences 
of  chronic  ai'e  more  frequently  tbau  those  of  acute  pyannia  seated  exclusively 
or  cshiefly  in  ditferent  parts  of  the  same  tissues  [as,  for  instance^  if  occurring 
as  a  consequence  of  disease  of  a  bone,  all  tlie  secondary  iuflammiitious  may 
a£fect  the  osseous  system  only]  ;  that  they  are  more  frequent  in  the  trunk  and 
limbs  than  in  internal  organs,  and  when  seated  in  the  veins  a  re  most  frequently 
found  t4^ wards  the  close  of  the  disease.*  And  lie  adds  a  most  important 
pmctical  point,  in  which  chronic  pyaemia  agrees  with  hectic,  viz.,  that  in  this 
in  hectic  the  removal  by  operation  of  the  seat  of  the  origiiml  disesiee  is 
|UL^ntly  so  beneficial  that  it  becomes  the  surgeon's  duty  to  perform  the 
operation,  whilst  in  acute  pyaemia  operations  almost  always  deprive  the  patient 
of  the  faint  chance  of  life  he  might  otherwise  have. 

Clearly  distinguished  from  tlic  previous  forma  of  fever,  which  all  run  a   Hctic 
detinitie  coni'sc,  is  the  feverish  condition   called   *  hectic'   or  *  Buppurative  *    *^^^^' 
fever,*  which  runs  no  definite  course,  and  tends  to  death  by  exhaostiun.     It 
is  generally  caused  by  profuse  and  long-continued  supjmration,  but  may  be 
oocafiioned  by  anything  which  causes  a  greater  expenditnre  of  the  elementa 
of  nutrition  than  can  be  supplied  to  the  blood. 

Its  symptoms  are  arranged  for  convenience  of  description   into  three 
BtageSf  between  wbicb,  however,  there  is  no  exact  sepamtion  : — 


0,  M  I  fl[«9     ff    15     te]t7[IS  I  If  I  20 
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Tin.  U.    nkeniujgrupb  nf  Hv  lil*  tf  ir*     Fn'm  n  l{lm%  r<vinittjr  under  my  cunt!,  of  polvin-:  iii!!atiiiuatioa 
After  partaritluii,  i^bicb  uiiuiiately  cudod  In  recovery* 

In  the  lirst  stage  there  is  loss  of  flesh,  varying  and  feeble  pulse,  the  skin 
is  dry  and  becomes  hut  towards  evening,  when  the  patient  feels  chilly^  and 
the  general  temperature  rises  ;  there  are  profuse  night-sweats  with  morning 
remissions;  the  tongue  is  clean  and  rod. 

»  Billroth  ku  ftpplied  the  lorni  '  (suppurative  fovor'  also  Lo  py^iaiti. 
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In  the  second  stage  the  emaciation  is  greater,  the  hectic  flash  begins  to 
appear  (that  is  to  say,  a  circumscribed  red  blush  on  the  cheek  strongly  con- 
trasted with  the  clear  pallor  of  the  compleidon,  and  lasting  so  long  as  the  hot 
state  continues),  the  night-sweats  are  much  more  profuse — 'colliquative,'  as 
they  are  termed — and  there  is  often  diarrhooa  ;  the  rise  of  temperature  at  night 
is  more  marked  to  the  thermometer  ;  *  the  urine  after  the  sweating  will  be 
found  to  contain  increased  quantities  of  urea,  chloride  of  sodium,  sulphuric 
acid  and  water.*     (Croft.) 

The  third  stage  is  one  of  still  more  marked  exhaustion  and  failing  powers ; 
the  pulse  feebler  and  more  rapid,  the  skin  dry  and  scaling,  the  motions  loose 
and  sometimes  passed  involuntarily,  the  urine  offensive,  the  mouth  aphthous ; 
•the  chills  and  sweats  are  more  frequent,  occurring  sometimes  twice  in  the 
twenty-four  hours ;  the  legs  become  oedematous,  bed-sores  are  apt  to  form. 
In  some  cases  consciousness  gradually  departs  befoi*e  death.  The  patient 
dies  very  gradually,  sometimes  almost  imperceptibly. 

This  condition  differs  entirely  from  traumatic  fever,  since  it  does  not 
depend  on  any  definite  irritation,  and  runs  no  definite  course ;  and  from 
pycemia  in  the  same  particulars,  and  also  in  the  absence  of  any  imbibition  of 
■poisonous  materials  by  the  blood. 

The  treatment  of  hectic  must  generally  be  directed  merely  to  keeping  the 
patient  alive,  in  the  hope  that  the  source  of  suppuration  will  dry  up,  and  on 
ttie  cessation  of  the  cause  the  hectic  fever  will  subside.  But  there  are  a  few 
cases,  mainly  those  of  suppurating  joints  and  bones  of  the  limbs,  in  which 
the  source  of  suppuration  can  be  removed  by  operation,  and  if  this  is  to  be 
done,  it  should  always  be  done  as  early  as  possible  in  the  disease.  At  later 
stages  the  patient  is  too  weak  to  bear  the  shock  of  an  operation.  In  the 
majority  of  cases  where  the  source  of  this  disease  cannot  be  removed  (of  which 
the  hectic  ensuing  on  psoas  abscess  is  a  familiar  example)  the  patient's  strength 
must  be  supported,  and  albuminous  materials  supplied  to  the  blood  while  the 
disease  is  passing  over.  Small  quantities  of  nourishing  food,  wine  or  beer, 
repeated  as  often  as  the  patient  can  bear  it  without  making  too  strong  calls 
on  his  digestion,  quinine,  sulphuric  acid,  and  iron  to  check  the  feverish  exa- 
cerbations and  the  sweats,  and  opium  to  stop  the  diarrhoea  and  procui*e  sleep, 
■are  the  chief  indications  &f  treatment. 

Long-continued  suppuration  may  also  prove  fatal  by  inducing  disease  of 
tive^de^  the  abdominal  viscera,  chiefly  the  kidneys,  liver,  and  spleen.  It  is  now  uni- 
ganeration  ^ersally  admitted  that  the  condition  which  was  originally  described  as  *  waxy,' 
or  *  lardaceous  '  disease  of  these  viscera,  and  afterwards,  not  very  correctly, 
as  '  amyloid  degeneration,'  is  often  caused  by  long-continued  snppuratioD, 
and  this  degeneration  of  the  liver  and  kidneys  is  a  frequent  cause  of  dropsy 
and  thereby  of  death  in  patients  labouring  under  exhausting  suppuration, 
whether  "with  or  without  hectic  fever.  Dr.  Dickinson,  to  whom  we  owe,  I 
believe,  our  first  accurate  statement  of  the  cause  of  this  degeneration,*  traces 
its  production  to  the  great  loss  of  the  alkaline  salts  of  potash  and  soda  from 
the  blood  in  order  to  form  pus.  He  points  out  that  the  alkalinity  of  pus  is 
due  to  its  containing  about  twice  the  quantity  of  the  salts  of  potash  and  soda 
which  are  contained  in  the  serum  of  blood ;  that  the  waxy  or  lardaceous 
viscera  always  contain  a  decidedly  smaller  quantity  of  such  salts  than  are  con- 
tained in  the  healthy  viscera,  and  that  the  so-called  *  amyloid '  reaction  may  be 
artificially  manufactured  by  depriving  fibrine  of  the  alkali  with  which  it  is 

»  •  Med.  Chir.  Trans./  vol.  1.  p.  39. 
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natnrally  combined.  From  which  he  concludes  that  the  loss  of  alkali  from  the 
blood,  through  long-continued  suppuration,  disposes  to  the  deposit  around 
the  minute  vessels  in  the  affected  organ  of  the  substance  displaying  this  so- 
called  *  amyloid  *  reaction.  At  any  rate,  I  think  the  fact  is  now  certain  that 
long-continued  suppuration  does  produce  such  waxy  degeneration,  and  in 
this  way  may  indirectly  cause  death — an  additional  motive  for  ridding  the 
patient  of  the  source  of  incurable  suppuration,  whenever  that  is  possible. 

The  term  erysipelas  is  applied  to  a  spreading  inflammation  of  the  skin,  Erysipelas, 
mncous  membrane,  or  connective  tissue  beneath  them  ;  and  the  disease  is 
divided  into  two  chief  varieties — simple  or  cutaneous  erysipelas,  in  which 
only  the  skin  or  mucous  membrane  is  implicated,  and  phlegmonous  erysipelas 
or  diffuse  inflammation,  in  which  the  connective  tissue  is  the  part  mainly 
involved.  Some  writers  also  describe  a  third  variety,  diffnse  cellulitis,  in 
cases  where  the  integument  is  not  inflamed  at  all ;  for  instance,  the  diffuse 
inflammation  of  the  pelvic  cellular  tissue  which  sometimes  follows  surgical 
operations. 

Erythema  is  an  affection  having  much  resemblance  to  erysipelas,  but  differ- 
ing from  it  in  the  fact  that  in  erythema  there  is  no  necessary  constitutional 
complication,  and  that  the  redness  of  erythema  is  not  accompanied  by  any  de- 
finite sign  of  inflammatoiy  exudation,  which  is  always  the  case  in  erysipelas. 

Erythema  is  usually  a  mere  local  affection,  and  might  perhaps  be  appro-  Erythema, 
priately  enumerated  amongst  the  skin  diseases  ;  but  as  it  is  advisable  for 
purposes  of  diagnosis  to  fltate  its  distinctive  features  in  this  place,  I  will  here 
mention  its  chief  varieties  and  their  treatment.  Erythema  is  defined  as  a 
superficial  redness,  from  injection  of  the  capillary  vessels  of  the  skin.  As  in 
erysipelas,  the  redness  disappears  on  pressure,  and  in  some  cases  it  is  accom- 
panied by  a  little  thickening  of  the  tissues  of  the  skin.  In  some  forms  of 
erythema,  however,  this  ihiokening  or  oedema  is  thecanse  and  not  the  conse- 
quence of  the  injection  ;  -the  latter,  in  fact,  is  due  to  passive  and  not  to  active 
congestion.  Such  is  the  case  in  the  E.  leave  or  oedematosum,  the  redness  of  Erythema 
oedematous  skin  ;  and  this  is  to  be  remedied  mainly  by  position,  the  removal  Int^^'J^ro 
of  any  cause  of  obstruction,  warm  astringent  lotions,  and  the  cautious  and 
dexterous  application  of  rpressure.  E.  intertrigo  is  somewhat  allied  to  this ; 
it  is  the  redness  which  attacks  the  surface  where  large  folds  of  skin  and  fat 
mb  against  each  other,  as  in  the  pendulous  bellies  of  very  fat  people,  or  in 
the  groins  of  infants.  The  scorch  of  a  sunburn  or  other  irritant  is  somewhat 
of  the  same  kind.  Cleanliness,  the  avoidance  of  friction,  powdering  the 
part,  and  brushing  it  with  nitrate 'of  silver  lotion  or  some  other  astringent, 
will  relieve  it. 

There  are  many  other  fornifl  of  erythema  which,  though  they  are  in  them-  Erythema 
selves  local,  yet  own  a  general  cause.  The  most  obvious  and  familiar  instance  ^°S*^- 
of  this  is  the  *  chloroform^rash,*  which  is  so  often  seen  on  the  chest  and  other 
parts  in  young  people  of  delicate  skin — a  slight  erythematous  eruption  which 
very  quickly  fades  away.  The  late  Dr.  Murray  observed  often  a  swollen 
condition  of  the  thyroid  gland  during  its  appearance.  This  of  course  re- 
quires no  treatment.  In  other  cases  erythema  fugax  appears  as  a  conse- 
quence of  indigestion,  especially  from  eating  shell- fish  or  pork,  in  persons  to 
whom  such  food  acts  in  a  poisonous  manner,  or  as  a  complication  of  various 
diseases  in  which  the  digestive  system  is  disturbed.  The  knowledge  of  the 
cause  points  out  the  treatment. 

There  are  other  special  forms  of  erythema  which  are  more  persistent,  and 
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Erythema 
circinna- 
turn,  mar- 
ginatum, 
papulatum, 
and  tuber- 
culatum. 


Krythema 
nodosum. 


Cutaneous 
erysipelas. 


which  more  nearly  approach  the  characters  of  the  definite  skin  ernptions, 
especially  roseola.  Such  are  the  Erythema  circinnatum  and  marginatum — 
definite  rings,  patches,  or  spots  of  redness,  very  hardly  if  at  all  distinguished 
from  roseola  when  occnrring  in  a  similar  form ;  Erythema  papnlatnm,  in 
which  the  spots  are  raised  np  into  a  sort  of  pimple ;  Erythema  tabCTcnlatam, 
in  which  the  prominence  of  the  spots  is  greater,  and  in  which  they  are  more 
persistent.  This  form  is  nsnally  seen  as  a  symptom  in  the  debility  of  fsven. 
It  forms  the  transition  to  the  Erythema  nodosum,  which  is  not  nnoommoii 
as  a  substantive  disease. 

Erythema  nodosum  differs  so  much  from  the  usual  forms  of  eryiheiiia  iW 
it  is  doubtful  whether  it  ought  to  be  included  amoug  them  or  classed  wiA 
affections  of  the  lymphatic  system.  It  occurs  in  the  form  of  raisc^d  pitftclies 
or  tubercles  of  a  red  or  reddish-yellow  colour,  and  somewhat  tender  to  the 
touch,  sometimes  accompanied  with  a  good  deal  of  smarting  pain.  The 
patches  are  generally  about  the  size  of  half  a  nut,  sometimes  as  large  as  the 
fist.  They  are  seated  most  commonly  on  the  legs,  but  they  may  affect  any 
other  part ;  and  Hebra  speaks  of  cases  in  which  as  they  disappear  at  one 
part  they  occur  at  another  till  the  whole  body  has  been  implicated.  They 
never  suppurate,  and  the  redness  of  the  individual  tubercles  never  spreads 
to  the  skin  around  them,  a  character  which  is  peculiarly  distinctive  of  ery- 
thema nodosum.  *  It  is  very  probable,'  says  Hebra,*  *  that  in  its  pathological 
anatomy  E.  nodosum  is  allied  to  absorbent  inflammation,  and  likewise  to  the 
erysipelatous  diseases,^  and  the  same  thing  may  perhaps  be  said  also  of  the 
other  erytheraata.  Indeed,  it  admits  of  no  doubt  whatever  that  the  morbid 
process  concerned  in  some  cases  of  Erythema  nodosum  is  essentially  an  in- 
flammation of  the  lymphatic  vessels.'  The  disease  more  often  affects  young 
women  suffering  from  menstrual  irregularities  than  any  other  class  of  persons, 
though  men  suffer  from  it  also.  I  never  saw  a  case  in  childhood.  It  is 
usually  connected  with  some  obvious  disturbance  of  health,  and  may  be  ac- 
companied with  more  or  less  symptomatic  fever.  The  treatment  consists  in 
the  restoration  of  the  general  health,  and  in  alleviating  the  pain  by  position 
and  by  mild  soothing  warm  applications. 

We  must  now  turn  to  the  varieties  of  erysipelas,  which  are  distinguished 
from  these  various  forms  of  erythema  both  by  the  local  characters  of  the 
eruption  and  by  the  presence  of  a  definite  form  of  general  fever. 

The  cutaneous  or  simple  erysipelas  is  a  spreading  inflammation  of  the 
surface  of  the  skin,  with  thickening  of  its  tissue,  and  sometimes  considerable 
puffiness  of  the  subcutaneous  parts.  This  puffiness  is  especially  marked  in 
erysipelas  of  the  face,  where  the  features  swell  so  much  and  so  rapidly  that 
the  patient  is  quite  irrecognisable  in  a  few  hours,  and  loses  all  power  of 
vision  from  the  swelling  of  his  eyelids.  The  redness  of  erysipelas  is  usually 
of  a  bright  tint,  often  mottled,  disappearing  on  pressure ;  it  has  a  defined 
border,  which,  however,  shifts  continually  as  the  eruption  advances  or  recedes, 
and  the  surface,  especially  on  the  face,  is  often  studded  with  vesicles  or  blebs. 
There  is  often  a  good  deal  of  tingling  pain  in  the  part,  and  swelling  of  the 
absorbent  glands  is  a  very  common  phenomenon.  In  fact,  the  glands  have 
often  been  found  enlarged  before  the  eruption  shows  itself ;  and  if  these  en- 
larged glands  be  more  carefully  examined,  tenderness  will  often  be  detected 
in  the  course  of  the  lymphatics  which  lead  to  them.     These  symptoms  are 

*  •  Diseases  of  the  Skin,'  translated  for  the  New  ^yd.  See,  a'oI.  i.  p.  291. 
'  We  shall  see  presently  how  close  is  the  connection  between  erysipelas  and  inflammation 
of  the  absorbents. 
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only  the  local  manifesfeations  of  a  general  disorder  of  tlio  syytfin  shown  by 
fever.  Thei'e  is  almost  always  a  ricfor,  often  several^  at  the  coinnieucement 
of  an  erysipelatous  attack ;  the  tongue  is  usually  coated  and  often  dry,  tho 

pulse  rapid,  tho  patient  restless  and 
feverisB,  appetite  bad,  bowels  consti- 
patedj  uriiiu  high-eoloui'ed  and  often 
slightly  albuminous 

Tbe  rise  in  temperature,  aa  seen  in 
tbc  annexed  thernjograpb,  is  often  very 
abrupt,  and  the  defervescence  frequently 
aa  rapid.  The  course  of  tbe  tempem- 
ture  in  uncomplicated  erysipelas  (sucb 
as  is  shown  in  the  chart)  differs  from 
til  at  in  tniumatic  fever  in  running  a 
Fio.  10.   Tiivrm-.^ruphof  Krj>ii*Us,  much  less  regular   course,  and    nsuwlly 

suhsiding  more  rapidly  and  abruptly  ; 
and  from  that  in  pyajmia  in  not  presenting  those  constant  exacei  bat  ions  and 
depressions  which  mark  the  rigors  and  sweats  of  pyaemia.  But  erysipelas 
so  frequently  supervenes  on  traumatic  fever,  and  is  so  frequently  compli- 
cated with  local  and  general  disturbances  (notably  with  the  formation  of 
abscess  and  with  the  transition  to  pyaemia),  that  its  tempem ture- curves  vary 
very  considerably. 

There  is  an  interval  between  tbe  first  feverish  symptoms  atjd  the  appear- 
ance of  the  rash  which  is  said  sometimes  to  be  as  long  as  four  days,  but 
which  I  think  is  rarely  more  than  twenty-four  hours.  The  fever  ought  to 
Mubeide  considei^ably  in  a  few  dnys.  If  the  palse  and  tempt'i-ature  keep  up 
bt^yond  about  ten  days,  and  particularly  if  there  is  a  mpid  and  considerable 
rise  after  a  week,  tbe  case  niay  be  expected  to  terminate  fatatly,  though  I 
have  seen  exceptions  to  this  rule.  Distoi'bances  of  digestion  are  very  com- 
uion  in  erysipelas,  §o  that  sometimes  the  rash  is  mixed  more  or  less  with  the 
ealoiir  of  bile,  and  the  conjunctivfie  are  slightly  jaundiced,  and  this  is  some- 
times descnbed  as  *  bilious  erjsipelas,*  though  it  hardly  seems  to  require  a 
separate  name.  Conversely,  bilious  disturbance  is  occasionally  an  exciting 
cause  of  erysipelas,  so  tlmt  persons  predLS[:>osed  are  vcjy  liable  to  have  an 
attack  of  erysipelas  from  disturbance  of  the  liver,  Erysipelas  lasts  an  un- 
certain time,  generally  fading  gradually  and  disappearing  w  ith  desquamation 
of  the  epidermis  ;  but  sometimes  vanishing  suddenly  in  one  part  of  the  body 
to  appear  in  another — vrnttt'c  erysipelas.  Suppuration  often  follows  in  the 
cellular  tissue,  or  in  the  glands  which  were  originally  inflamed.  There  are, 
lin,  cases  in  which  no  preliminary  aflection  of  the  lymphatics  or  of  tho 
ads  precedes  the  attack  of  erysipelas,  but  in  which  the  erysipelas  itself 
originates  the  inflammution  of  the  absorbents.  In  fact,  the  connection 
between  spreading  erysijielatous  inflanmiation  of  the  skin  and  the  similar 
inflsuumation  of  the  ab.sorbents  is,  as  might  have  been  anticipated^  an  ex- 
tremely close  one ;  and  this  illusiratea  %vhat  was  said  above  of  tlie  close  con- 
nection between  erythema  nc>dosuin,  erysipela>s,  and  alisorbent  inflammution. 
As  the  case  progresses  the  constipation  often  passes  into  diarrhoea,  tho 
fevcrishness  gives  way  to  lassitude  and  exhaustion,  and  death  by  asthenia  is 
tlit^eatened. 

KtrnJjs  of  cutniu'ous  enj/^ijH'his. — Numerous  varieties  have  been  described 
by  anthoi's,  nntrc  indeed  than  there  is  any  practical  necessity  for  distinguish- 
ing.    I  see  no  object  in  describing  as  distinct  varieties  more  than  the  A\  am- 
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Pbleg- 
'  monous 
erysipelas 
or  diffuse 
cellular  in- 
flamma- 
tiou. 


hulans,  in  which  the  rash  spreads  rapidly  over  the  greater  part  of  the  whole 
body ;  the  E.  erratkum,  in  which  it  leaves  one  part  to  appear  in  another ; 
and  the  E.  metastaticuni,  in  which,  after  the  subsidence  of  erysipelas  of  the 
skin,  an  aflfection,  presumed  to  be  of  an  erysipelatous  natni'e,  is  developed  in 
internal  organs,  which,  however,  is  certainly  very  rare,  if  indeed  it  has  any 
existence  apart  from  general  pyaamia. 

In  phlegmonous  erysipelas  the  skin  is  less,  and  the  subjacent  cellular  much 
more,  affected  than  in  the  simple  cutaneous  form,  nob  that  in  the  latter  the 
cellular  tissue  is  usually  quite  unaffected,  as  the  swollen  features  of  erysipelas 
of  the  face  show.  The  general  symptoms  of  phlegmonous  erysipelas  or '  diffuse 
inflammation '  are  much  the  same  as  those  of  cutaneous  erysipelas,  bat  more 
intense  ;  the  redness  is  usually  deeper  in  colour,  the  skin  more  brawny,  and 
the  part  is  oedematous  and  sometimes  very  tense.  In  a  few  days  it  becomes 
boggy,  from  the  formation  of  matter.  This  is  often  accompanied  by  renewed 
rigors,  and  the  skin  fre<jaont]y  sloughs,  sometimes  to  a  very  great  extent. 
Thus  I  have  seen  the  whole  scalp  perish,  exposing  the  entire  vertex  of  the 
cranium  in  a  case  of  diffuse  inflammation  of  th^e  head.  The  destruction 
from  suppuration  and  sloughing  often  extends  very  deeply  and  very  far, 
opening  into  the  joints,  destroying  muscles,,  exposing  bones,  &c. 

Biffme  cellulUis  is  a  variety  of  this  in  which  the  skin  is  almost  or  entirely 
exempt,  or  which  attacks  the  cellular  tissue  in  a  part  where  there  is  no  skin. 
In  some  forms,  especially  in  those  rapidly-fatal  cases  which  have  been  known 
to  follow  dissection- wounds,  the  disease  evidently  has  a  very  close  relation- 
ship to  pyoemia,  and  the  rapid  occurrence  of  death  shows  that  the  general 
mass  of  the  blood  is  affected.  In  such  cases  it  does  not  necessarily  spread 
from  the  wound,  but  appears  at  a  remote  part  of  the  limb,  or  even  on  the 
opposite  side  of  the  body.  And  in  other  cases  diffuse  cellulitis  accompanies 
or  precedes  traumatic  gangrene,  the  limb  being  mottled  with  patches  of  a 
dark  red  colour,  which,  when  cut  into  (in  amputation,  for  example),  are  seen 
to  consist  of  patches  fe>f  cellular  tissue  loaded  with  serum  and  a  dark-coloured 
sanious  lymph.  The  inflamed  cellular  tissue  in  such  cases  rapidly  sloughs, 
involving  the  skin  in  its  destruction. 


Causes  of 
erysipelas. 


The  causes  of  erysipelas  may  be  separated  into  the  predisposing  and  the 
exciting.  The  most  common  predisposing,  cause  seems  to  be  bad  air.  Hence  the 
great  prevalence  of  the  disease  in  ill- ventilated  hospitals,  and  to  a  less  extent 
even  in  those  whose  ventilation  and  other  arrangements  are  as  good  as  our 
present  knowledge  enables  us  to  make  them.*  Habitual  intemperance,  bad 
diet,  visceral  disease — especially,  as  it  appears,  disease  of  the  kidneys — are 
all  undoubted  predisposing  causes^  And  many  people,  without  any  such 
definite  predisposing  causes,  have  a  constitutional  predisposition  to  erysipelas 

*  I  cnnnot  but  protest  against  the  assumption  inA'olved  in  the  terms  '  hospital  erysipelas' 
and  'hospital  diseases'  as  descriptive  of  the  compliaitious  of  wounds.  Such  complications 
are  mot  with,  it  is  true,  most  commonly  in  hospitnls,  for  the  simple  reason  that  wounds  are 
also  met  with  most  commonly  there  ;  but  they  occur  very  frequently  in  private  practice,  even 
under  the  most  favourable  circumstances,  and  they  have  never  really  been  proved  to  be  rela- 
tively more  frequent  in  good  hospitals  than  in  private  practice,  in  similar  cases.  There  is 
much  need  for  us  all  to  do  our  best  to  improve  in  every  way  the  air,  the  treatment,  the 
dressing,  and  all  the  other  circumstances  of  the  wounded  in  our  hospitals — and  tliereby, 
doubtless,  the  prevalence  of  these  complications  will  be  lessened — but  it  is  a  sad  error  to 
impair  the  reputjition  and  thus  diminish  the  usefulness  of  our  hospitals  by  reckless  aspersions 
on  their  salubrity. 
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(particularly  of  the  head  and  face),  which  will  show  itself  in  them  on  the 
slightest  exciting  cause,  or  even  with  no  obvious  cause  whatever. 

The  exciting  cause  of  erysipelas  is  very  commonly  a  wound,  and  it  is  espe- 
cially common  afler  lacerated  wounds  of  the  lower  extremities  and  scalp,  in 
the  latter  case  almost  always  in  the  phlegmonous  form  (see  Injuries  of  the 
Head).'  It  is  very  liable  to  occur  after  puncturing  or  scarifying  dropsical  parts. 
A  current  of  cold  air  on  the  head,  cold  to  the  loins  during  menstruation,  any 
sudden  chill,  over-exertion  or  errors  in  diet,  will  sometimes  be  followed  by 
an  attack  of  erysipelas  in  those  predisposed  to  it.  There  are  also  causes 
which  are  sometimes  classed  separately  as  efficient  causes,  inasmuch  as  they 
are  looked  on  as  really  producing  the  disease,  while  the  others  only  prepare 
the  system  for  it.  Such  are  poisoned  states  of  the  atmosphere,  of  the  precise 
nature  of  which  we  are  ignorant,  but  where,  as  is  believed  by  some,  germs 
are  conveyed  by  the  air  which  sow  the  disease,  as  it  were,  on  wounds  in 
persons  predisposed  to  it,  or  where  some  material  passes  into  the  blood 
which  excites  the  disease  during  ils  elimination.  Many  authors  have  be-  connection 
lieved  that  the  efficient  cause  of  erysipelas  is  the  contagion  of  bacteria,  and  between 
their  passage  into  the  blood,  and  it  seems  at  least  certain  that  very  frequently  and  crytd- 
bacteria  may  be  found  both  in  the  blood  and  in  the  tissues.  They  are  found  P^"- 
also  in  the  discharges,  but  this  may  be  accounted  for  in  various  ways.  A 
very  interesting  paper  by  Dr.  Lukomsky,  a  pupil  of  von  Rochlingshausen, 
may  be  found  in  the  sixteenth  volume  of  Langenbeck's  *  Archives,'  in  which 
it  is  sought  to  be  proved  (1)  that  bacteria  may  be  found  in  the  blood-vessels, 
the  lymphatics,  and  the  lymph-channels  of  the  skin,  the  cellular  tissue,  and 
the  internal  organs  in  the  human  subject,  when  death  takes  place  during  the 
advance  of  an  attack  of  erysipelas  ;  (2)  that  the  bacteria  are  no  longer  found 
in  cases  of  death  during  the  retrocession  of  the  disease  ;  (3)  that  an  aflection 
exactly  similar  to,  if  not  identical  with,  cutaneous  erysipelas  can  be  excited 
in  the  lower  animals,  not  only  by  the  injection  into  the  veins  or  under  the 
skin  of  matter  containing  bacteria,  but  also  by  the  application  of  such  matter 
to  a  raw  surface.  If  this  should  be  confirmed  it  would  afford  an  easy  in- 
terpretation  of  the  spontaneous,  the  traumatic,  and  the  contagious  origin  of 
erysipelas ;  but  a  perupal  of  the  recent  debate  at  the  Pathological  Society, 
above  referred  to,  will  show  how  very  far  we  are  at  present  from  any  trust- 

*  But  erysipelas  when  excited  by  a  wound  does  not  always  attack  the  wounded  part.  I 
may  mention  a  striking  case.  I  amputated  the  foot  of  a  man  in  perfectly  good  general  health  '' 
on  account  of  chronic  disease  of  the  tarsus,  in  the  new  hospital  at  "Wimbledon.  He  was 
lodged  by  himself  in  an  airy  room  which  had  never  been  occupied  previously,  but  was  quite 
dry  afid  in  ev«ry  respect  most  comfbrtTible,  well  ventilattd,  and  overlooking  a  wide  expinso 
of  country.  He  had  no  visceral  disease,  and  had  never  in  his  life  suffered  from  erysipebis. 
There  was  no  other  patient  in  the  hospityil  suffering  from  erysipelas,  nor,  in  fact,  any  othrr 
grave  case  whatever,  eicopt  one  cf  ^imputation  of  the  leg,  performed  on  the  same  day.  1  had 
DO  pitient  under  my  care  suffering  from  erysipelas.  The  two  cases  of  amputJition  were  in 
separate  wards,  attended  by  the  same  nurse,  and  dressed  by  the  resident  medical  officer  of 
the  hof^ital.  Contagion,  therefore,  seemed  absolutely  imix^^sible,  nor  can  I  conceive  a 
patient  better  circumstanced  for  recovery.  The  wound  went  on  perfectly  well,  but  erysipelns 
of  the  head,  face,  and  chest  occurred  a  few  days  after  the  operation  and  proved  rapidly  fatal. 
The  other  case  of  amputation  (which  wju<  certainly  an  unpromising  one)  proved  fatal  also, 
from  pyaemia.  I  have  seen  many  other  cases  in  which  a  wound  has  been  the  exciting  cause  ; 
but  as  the  disease  has  appeared  in  a  remote  part  we  must  seek  elsewhere  for  the  efficient 
cause.  A  very  natural  explanation  (though  hitherto  conjectural  only)  would  be  that  some 
morbid  product  is  generated  in  the  wound,  and  piisses  along  the  channels  of  absorption  (veins 
or  lymphatics)  to  the  heart,  and  thence  to  the  pjirt  affected. 
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"worthy  knowledge  as  to  the  universality  and  the  significance  of  the  presence 
of  these  minute  organisms. 

Direct  infection  from  putrefying  discharges  of  any  kind  may  produce 
erysipelas.  Hence  the  prohibition  of  the  use  of  sponges  in  hospital  wards, 
since,  after  being  infected  by  the  discharge  from  one  wound,  they  may  be 
employed  to  cleanse  another ;  and  hence  also  the  necessity  for  very  great  care 
in  washing  the  hands  after  dressing  each  case  before  another  patient  is  handled. 
It  seems  also  undeniable  that  erysipelas  has  been  propagated  by  contagion — 
that  is  to  say,  tbat  some  material  may  be  given  off  from  the  body  of  a  patient 
suffering  from  erysipelas  which  will  excite  the  disease  in  a  person  in  health, 
and  still  more  in  a  wounded  or  sick  person — of  course,  supposing  in  either 
case  a  previous  predisposition.  Too  numerous  instances  of  this  have  been 
recorded  by  writers  of  experience  and  credit  to  leave  any  reasonable  doubt 
that  erysipelas  is  occasionally  contagious.  Yet,  as  patients  are  constantly 
received  into  our  ordinary  surgical  and  medical  wards  without  any  spread  of 
the  disease,  its  contagiousness  must  be  very  trifling,  and  in  a  well- ventilated 
and  well-managed  hospital  there  is  no  practical  danger  in  so  placing  the 
patients,  whilst  the  collecting  of  all  the  patients  into  special  ^  erysipelas 
wards  *  seems  to  concentrate  the  poison  and  increase  the  risk  of  contagion, 
unless  such  wards  and  all  their  attendants  are  absolutely  separated  from  the 
rest  of  the  hospital,  which  in  practice  it  is  very  difficult  to  do. 

The  diagnosis  of  the  disease  is  usually  obvious.  In  some  few  cases  there 
may  be  a  little  difficulty  in  distinguishing  diffuse  inflammation  from  phlebitis 
or  from  inflamed  absorbents,  and  I  have  seen  a  more  fatal  error  committed 
in  treating  a  case  of  deep-seated  abscess  below  the  fascia,  accompanied  by 
oedema  and  inflammation  of  the  cellular  tissue  above  it,  as  one  of  difluse 
inflammation  merely.  The  patient  died,  with  numerous  incisions  into  the 
subcutaneous  tissue,  but  with  the  abscess  unopened  below ;  and  I  have  seen 
the  same  error  committed  with  less  serious  results,  as  the  diagnosis  has  been 
corrected  afterwards.  When  any  reason  exists  for  believing  that  matter  is 
situated  below  the  fascia,,  an  exploratory  puncture  should  not  be  neglected. 

The  prognosis  of  the  disease  depends  on  a  great  number  of  different  con- 
siderations. Gceteris  pofribics,  the  different  forms  of  erysipelas  are  dangerous 
in  proportion  as  they  are  deep-seated — the  cutaneous,  cellulo-cutaneous,  and 
cellular  in  that  order.  But  the  prognosis  varies  also  with  the  condition  of 
the  patient,  being  bad  in  the  intemperate  and  bloated,  and  especially  in  those 
with  diseased  kidneys  or  liver ;  with  the  patient's  age,  being  bad  in  the  aged 
and  in  the  very  young,  though  good  in  childhood  ;  with  the  exciting  cause, 
being  worse  in  epidemic*;  with  the  form  of  the  disease,  being  worse  in 
erratic  erysipelas  and  in  recurrent  attacks ;  with  its  course,  being  worse 
when  the  disease  does  not  subside  at  the  usual  period,  and  particularly  if  the 
fever  is  lighted  up  again  after  partial  subsidence  about  the  first  week ;  with 
the  situation,  being  worse  in  erysipelas  of  the  head  and  face,  and  peculiarly 
so  in  diffuse  inflammation  of  the  neck,  and  especially  if  in  either  case  the 
erysipelas  spreads  internally  to  the  mouth  and  fauces.  These  are  the  main 
prognostic  considerations,  though  many  others  might  be  added.  And  it 
should  not  be  omitted  that  erysipelas  is  sometimes  salutary,  ushering  in  a 
better  state  of  health,  and  preceding  the  definite  healing  of  wounds  and  ulcers 
which  had  been  long  open  and  sluggish. 

The  treatment  of  erysipelas  resolves  itself  naturally  into  general  and  local. 
The  former  is  the  same  for  all  forms  of  the  disease,  and  is  regulated  by  the 
general  symptoms  present  in  each  particular  case,  i.e.  it  consists  in  the  treat- 
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ment  of  the  accompanying  fever.  In  the  present  day  the  old  antiphlogistic 
or  depletory  treatment  of  fever  has  been  practically  abandoned  ;  yet  there 
are  cftses  of  erysipelas  in  which,  if  I  can  trust  my  own  observation,  the  indis- 
criminately stimulant  treatment  (which  has  so  generally  superseded  that  of 
indiscriminate  depletion),  is  very  ill  borne,  and  has  a  direct  influence  in  pro- 
longing the  disease.  The  strength  of  the  pulse,  the  general  appearance  of 
the  patient,  and  his  apparent  vital  power  must  be  the  surgeon's  guide.  In 
the  plethoric  and  strong,  after  the  bowels  have  been  freely  evacuated  with  a 
mercarial  purge  (which  should  be  done  in  every  case  of  erysipelas,  even  when 
diarrhoea  is  present,  for  the  diarrhoea  often  depends  on  loaded  bowels), 
salines  with  small  doses  of  antimony,  and  light  fluid  diet  without  stimulants 
should  be  ordered.  But  there  are  very  few  cases  (if  any)  which  will  not  be 
benefited  by  the  administration  of  wine  or  beer  carefully  at  some  period  of 
the  attack ;  and  if  there  af e  any  which  require  bleeding  or  leeching  at  first,  I 
have  not  met  with  them,  although  I  am  prepared  to  admit  the  advisability  of 
taking  blood  either  from  the  arm,  or  better  from  the  tomples  by  leeches,  in 
cases  of  erysipelas  of  the  head  accompanied  by  sthenic  inflammation  of  the 
membranes  of  the  brain.  In  almost  all  the  cases  of  difiuse  inflammation 
(cellulo-cutaneous)  which  we  see  after  injuries,  no  judicious  practitioner  can 
hesitate  as  to  the  desirability  of  at  any  rate  avoiding  depletion,  and  a  resort 
to  free  stimulation  is  generally  followed  by  amendment.  The  diet  must  be 
regulated  by  the  state  of  the  appetite  and  tongue.  It  can  do  nothing  but 
harm  to  load  a  man's  stomach  with  food  which  he  cannot  digest,  but  when 
meat  and  other  nourishing  diet  can  be  borne  it  should  be  given  along  with 
the  stimulants.  The  kind  and  quantity  of  the  latter  must  depend  on  the 
patient's  previous  habits  to  some  extent,  but  nothing  seems  in  general  more 
grateful  to  the  patient  and  more  supporting  than  good  porter.  When  there 
is  much  nervous  excitement  and  restlessness  opium  should  be  carefully 
administered  ;  but  as  a  rule  opiates  are  to  be  avoided  in  erysipelas,  except  in 
the  phlegmonous  form  after  injuries.  Camphor,  ammonia,  and  light  tonics 
are  generally  well  borne  after  the  bowels  have  been  regulated.  Iron,  parti- 
cularly in  the  form  of  the  Tinct.  Ferri  Perchloridi,  is  undoubtedly  useful  in 
many  cases,  and  it  is  believed  by  some  surgeons  to  have  a  direct  influence  on 
the  blood,  and  thus  to  act  as  a  specific  on  the  disease.  This  idea  depends  on 
an  assumed  condition  of  the  blood  in  life  something  similar  if  not  identical 
with  the  state  in  which  the  blood  is  found  after  death.  There  is  no  doubt 
that  in  many  post-mortem  examinations  of  persons  dying  with  erysipelas 
nothing  abnormal  has  been  found  except  a  thick,  tarry,  uncoagulated  con- 
dition of  the  blood,  staining  the  vessels,  soon  putrefying,  and  leading  to  a 
diffluent  condition  of  the  spleen  and  other  viscera  which  contain  much  blood. 
On  microscopic  examination  of  the  blood  the  corpuscles  are  found  irregular 
and  broken.  It  is  assumed  with  great  probability  that  this  testifies  to  a 
previous  disorganisation  of  the  blood  during  life.  And  it  may  be  that  iron, 
if  it  can  be  assimilated,  will  correct  this ;  and  certainly  the  free  eidiibition  of 
iron  is  very  beneficial  in  many  cases.  But  then  it  must  be  given  very  freely 
(say  XV.  to  xx.  drops  every  three  hours)  in  order  to  produce  any  such  specific 
effect.  And  it  will  not  agree  with  the  patient  if  given  when  the  tongue  is 
foul  and  the  general  fever  is  rising.  When  iron  has  been  presciibed  in  such 
cases  I  have  often  seen  marked  benefit  from  discontinuing  it,  and  prescribing 
salines,  with  small  doses  of  antimony,  if  the  strength  admits  of  the  latter  drug 
being  borne;  or  if  there  is  much  prostration,  combined  with  tincture  of  bark 
and  ammonia. 
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The  ]ncol  trcatmt'iit  differs  accord ipg  to  the  form  of  the  disease.  In  the 
cntaneona  form  the  exclusion  of  the  oir  is  often  very  soothing.  Tbtis  in 
erysipelas  of  the  face  a  mask  ia  made  for  the  patient,  gmeared  with  somo 
ointment  (a  favourite  one  for  the  purpose  at  St.  George's  Hospital  is  an  equal 
mixture  of  Ung.  Plumbi  and  Ung*  Calaniina^),  or  the  part  is  defended  with 
a  layer  of  cotton -^ool,  or  some  l*land  warm  lotion  is  used,  such  as  Lotio 
Plumbi,  a  lotion  of  sulphate  of  iron  5j  to  Oj,  or  of  the  Tinct.  Fern  Perchlor. 
5ij  to  Jviij  of  water.  Diluted  tiuettiro  of  iodine  is  recomraended  by  some. 
Nitmte  of  Bilver  in  a  strong  solution  (about  grs.  xv.  to  the  oz.)  appears  to 
me  often  very  useful  ;  and  many  surgeons  are  fond  of  drawing  a  ring  round 
the  erysipelatous  rash  or  roimd  the  limb  above  it  with  a  stick  of  caustic,  a 
practice  to  which  there  is  certainly  no  objection,  tht>ugh  I  cannot  speak  posi- 
tively from  my  own  experience  of  its  utility. 

In  ditfuse  intiammation  and  in  cellulitis  more  decisive  measures  are  neces* 
sary.     In  the  early  stage,  when  there  is  only  a  little   oedema  art>und   the 
wound,  the  discharge  of  inflanimatory  products  is  to  be  ensured  by  laying 
the  wound  freely  open  with  the  finger  or  director.     If,  notwithstanding  this, 
the  inflammation  S]>reads  and  the  tension   inereasej*,  it  beconies  a  question 
whether  or  no  incisions  should  be  made,  not  in  order  to  evacuat-e  matter — for 
as  yet  no  matter  will  have  been  foi-med— but  to  relieve  the  tension  of  the 
parts,  and  to  avert  the  gangrene  winch  is  threatened,  as  well  as  to  provide 
fi*ee  exit  for  ihe  matter  when  it  does  form.     For  there  can  be  no  doubt  that 
the  pressure  caused  by  the  exudation  of  senim  and  lyrnpb  on  the  capillaries 
w^hieb  jmss  through  tfie  eel  hilar  tissue,  and  the  stretching  of  these  vessels  as 
the   skin   is  pushed  away  from  the  fascia,  are  piftent  causes  of  gangi^ne. 
When,  therefore,  the  local  symptoms  are  marked  enough,  in  the  surgeon's 
judgment,  to  require  such  severe  measures,  incisions  ought  to  be  made  freely 
and   boldly  into  the  cellular  tissue.     Each  incision  should  be  of  no  gre^t 
length  (say  two  or  three  inch €»s),  but  they  should  together  embi'ace  the  whole 
extent  of  the  tense  parts ;  and  if  the  tension  affects  fresh  parts  afterwards 
tbcy  should  be  repeated.    A  good  proof  of  their  necessity,  and  a  good  augury 
for  their  beneficial  influence,  is  the  free  gaping  of  each  cut  as  it  is  made.     If 
any  eonsidemble  vessel  is  wounded  it  must  be  secured  either  by  torsion  or 
ligature,  but  a  certain  amount  of  bleeding  is  rather  to  be  encouraged.     If 
the  ha?n]orrh8ge  be  alarming,  but  its  source   cannot  be   detected,  in   con- 
sequence of  the  cut  vessel  having  retracted  into  the  a*dematous  tissue,  tho 
bleeding  can  he  repressed  by  stuffing  ihe  wound  witli  lint  for  a  few  hours 
and  making  pressure  over  it.    Mter  four  or  siat  hours  this  may  be  withdrawn 
without  fear  of  renewed  bleeding. 

In  eases  not  severe  enough  to  demand  incision  the  parts  should  be  relaxed 
with  w urm  lutions  or  ]ioultices.  Muny  surgeons  speak  favourably  of  the 
apparently  less  severe  measure  of  multiple  punctui'cs  with  a  lancet  as  a 
substitute  for  incisions,  hut  they  generally  give  a  good  deal  of  pain,  and  arc 
insafhcient  to  afford  relief. 

In  making  t Ik ^  incisions  it  is  often  advisable  to  administer  on  anrestht^tic, 
more  especifdly  in  view  of  the  very  pi^balile  necessity  of  the  repetition  of  the 
operation  ;  and  if  the  same  indications  call  for  it  no  hesitation  should  be  felt 
ill  repeating  the  incisions  again  and  again.  I  have  oflen  seen  a  case  temii- 
iiato  happily  with  a  dozen  or  more  incisions,  embracing  every  part  of  the 
limb,  and  have  ufttn  seen  occasion  to  regret  thai  incisions  had  not  been 
made  freely  enough  where  the  patient  has  cither  sunk  under  the  irritation  of 
constantly  advancing  erysipcla,s,  or  has  reeovei'cd,  but  witli  nitjch  loss  of  func- 
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tion  of  the  limb  finom  slongbing  of  skin,  fascia,  or  tendons.  In  cases  where 
this  has  unluckily  occurred,  leading  to  stiffness  and  loss  of  motion  of  the 
joints,  and  particularly  the  fingers,  careful  and  diligent  passive  motion  after 
the  wounds  are  healed  will  often  be  rewarded  with  great  success.  The 
part  should  be  well  steamed,  and  each  of  the  affected  joints  severally  attended 
to,  by  gentle,  cautious,  and  gradually  increasing  passive  motion,  while  the 
patient  is  encouraged  to  use  the  part  as  much  as  he  can  without  great  pain 
or  subsequent  swelling. 

By  gangrene  is  understood  the  death  of  a  visible  portion  of  the  soft  parts   Gangrene, 
and  its  removal  in  a  mass,  which  is  called  a  slough.     The  terms  sphacelus  and 
maiiificaticn  are  also  sometimes  used  to  express  the  process  of  gangrene.* 

Grangrene  may  be  the  result  of  mere  spontaneous  inflammation,  but  as  a 
general  rule  this  is  not  so.  The  great  majority  of  the  cases  which  we  see  in 
practice  own  some  definite  cause,  although  in  most  of  them  inflammation  has 
played  an  important  part  in  completing  the  death  of  the  tissues. 

Gangrene  is  divided  (a),  according  to  its  exciting  causes,  into  traumatic   Traumatic 
and  spontaneous,  and  {U)  according  to  its  form,  into  moist  and  dry.  taneou^"" 

The  usual  causes  which   produce   traumatic   gangrene   are  mechanical   gangrene. 
injuries,  chemical  injuries,  local  poisons,  heat  or  cold,  and  arrest  of  circulation. 

The  first  cause  is  too  familiar  to  need  any  illustration.  Of  chemical 
injuries  the  ordinary  caustic  issue  is  a  common  example,,  where  the  skin  is 
desti^oyed  by  the  dessicatiug  action  of  the  potassa  fnsa,  and  is  east  off  as  a 
slough,  the  result  being  a  healthy  granulating  cblcor.  Closely  analogous  to 
such  cases  are  those  which  result  from  the  local  action  of  poisons,  such  as 
putrefying  urine.  Such  urine  escaping  through  a  ruptured  urethra  kills  the 
cellular  tissue  into  which  it  is  extravasated,  producing  secondarily  the  death 
of  the  skin  which  receives  its  nutrition  through  this  cellular  tissue.  Gangrene 
from  bums  is  unhappily  only  too  common,  and  that  from  frostbite  is  tole- 
rably familiar  to  most  surgeons.  Gangrene  from  arrest  of  circulation  may 
arise  from  obliteration  of  the  main  artery  at  one  spot,  as  when  the  femoral  is 
tied,  or  from  general  pressure,  as  when  a  limb  is  destroyed  by  tight  ban-  ^ 

daging.  Spontaneous  gangrene  occurs  sometimes  as  the  direct  result  of 
idiopathic  inflammation,  as  the  sloughing  which  follows  a  carbuncle ;  or  it  may 
be  caused  by  degeneration  of  the  vessels  in  old  ago  (senile  gangrene),  by 
impaction  of  a  plug  of  fibrine  in  a  large  vessel  (gangrene  from  embolism),  by 
inflammation  of  arteries  leading  to  their  obliteration,  by  loss  of  nervous  power, 
and  by  impaired  nutrition.  The  sloughing  of  the  cornea  which  follows  on 
injury  of  the  fifth  nerve  is  usually  <[uoted  as  an  illustration  of  gangrene  produced 
by  loss  of  nervous  power,  and  the  gangrene  which  used  to  be  produced  by 
eating  cock-spurred  rye,  of  gangrene  from  impaired  nutrition ;  but  the  two 
causes  seem  identical,  for  loss  of  nervous  power  appears  to  produce  gangrene 
merely  by  impairing  the  nutrition  of  the  part. 

We  see,  then,  one  main  distinction  between  the  two  classes  of  cases,  which 
is  of  the  highest  importance  in  their  surgical  treatment,  via.  that  the  causes 
of  the  former  are  local,  and  therefore  often  susceptible  of  mechanical  removal ; 
while  those  of  the  latter  are  mostly  general ;  so  that  even  if  the  affected  part 

'  •  Gangrene  properly  signifies  the  state  which  imme<liately  precedes  mortification,  -while 
the  complete  mortification,  or  absolute  death  of  a  part  is  called  sj^hacehis.' — Hooper's  !Med. 
Diet.  But  the  distinction  is  not  a  very  obvious  one,  and  the  term  sphacelus  is  superfluous, 
and  is  now  almost  disused.  When  mortification  is  spoken  of  as  distinct  from  gangrene,  the 
former  means  the  process,  the  Litter  the  result. 
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of  the  body  could  bo  I'eraoved  without  any  injury  to  the  patient,  the  same 
general  cause  would  in  all  probability  reproduce  the  gangrene  elsewhere. 

The  division  of  gangrene  into  moist  and  dry  is  a  classical,  and  in  the 
extreme  cases  a  very  well  marked  one,  but  in  ordinary  instances  it  is  not 
very  easy  to  refer  the  case  to  one  or  the  other  form.  The  best  examples  of 
dry  gangrene  are  sometimes  seen  in  the  fingers  or  toes  of  very  old  persons, 
where  the  arteries  become  entirely  impervious,  the  part  turns  dry  and  white 
(sometimes  yellow  or  brown  or  black),  shrivels  up  with  little  pain  or  iuflam- 
mation,  and  thus  separates  from  the  body.*  The  purely  inflammatory  forms  of 
gangrene,  on  the  other  hand,  ai*e  always  moist,  much  fluid  and  much  gas,  the 
result  of  putrefaction,  are  eflused  into  the  cellular  tissue,  and  the  aflectiou  is 
accompanied  usually  by  a  great  deal  of  pain.  So  that  it  is  clear  enough  that 
gangrene  depends  in  the  former  class  of  cases  on  deficient  supply,  and  in  the 
latter  on  obstructed  return  of  blood.  But  in  most  cases  the  two  causes  act 
together.  Thus  in  senile  gangrene  the  main  cause  is  indisputably  the  defi- 
cient supply  of  blood,  and  it  is  therefore  usually  classed  as  a  form  of  dry 
gangrene,  yet  obstruction  of  the  capillary  and  venous  circulation  also  plays  a 
prominent  part,  and  in  many  cases  there  is  the  inflammatory  pain  and  the 
loading  of  the  part  with  the  products  of  inflammation  which  are  character- 
istic of  moist  gangrene. 

Taking  an  ordinary  example  of  gangrene,  in  which  the  part  has  been 
previously  inflamed^  its  red  colour  becomes  livid  or  mottled,  blebs  or  bulias 
form,  i.e.  the  cuticle  separates  from  the  cutis,  and  fluid,  generally  blood- 
tinged,  is  effused  between  them ;  the  temperature  of  the  part  falls,  it  loses  its 
sensibility,  then  the  part  turns  black  and  decomposes,  so  that  it  crackles  with 
emphysema.  If  cut  into  it  is  found  sodden  with  foul  serum ;  in  extreme 
cases  all  the  tissues  of  the  limb  are  softened  and  separated  from  the  bone. 
This  is  mortification.  The  next  step  is  elmighiiig — that  is,  the  separation  of 
the  dead  parts — a  purely  inflammatory  process,  exactly  analogous  to  that  by 
which  a  foreign  body,  such  as  a  dart,  if  fixed  in  the  living  parts,  is  loosened  and 
thrust  out.  The  living  (perhaps  better  called  half-dead)  tissues  adjoining 
the  gangrenous  part  become  inflamed,  and  thus  a  red  line  is  traced  around 
the  slough,  whicli  is  called  the  line  of  demarcation,  and  the  formation  of  which 
proves  that  the  gangrene  has  stopped,  at  least  at  the  part  where  the  line  is 
found.  Next  the  inflamed  parts  suppurate,  and  thus  a  trench  is  dug  around 
the  dead  part;  granulations  spring  up  and  push  off*  the  slough,  which  is  now 
loose  and  can  be  picked  off.  Very  commonly  one  or  two  strings  of  cellular 
tissue  resist  longer  the  process  of  inflammation,  and  the  slough  requires  to 
be  cut  away  with  a  pair  of  scissors ;  and  in  the  case  of  a  limb  the  bone  takes 
far  longer  to  separate  than  the  soft  parts,  and  it  is  often  necessary  to  divide 
it  in  order  to  rid  the  patient  of  the  offensive  putrefying  mass.  When  the 
process  of  casting  oft'  the  slough  is  completed  the  result  is  an  ordinary 
granulating  ulcer. 

The  general  symptoms  caused  by  an  attack  of  gangrene  are  usually  of  a 
low  or  *  typhoid  *  character.  The  pulse  is  small,  weak,  and  fi*equent,  the 
tongue  dry  and  brown,  the  appetite  bad,  and  the  strength  failing.  Death 
occurs  from  asthenia,  and  often  very  rapidly  and  unexpectedly. 

*  This  is  sonK'times  called  '  chronic  '  guugrene,  as  by  Travors,  who  says :  '  The  main  dis- 
tinction between  this  and  acute  gangrene  is,  that  from  the  first  the  part  tlius  affected,  losing 
its  t em jx* rat  11  re  and  colour,  becomes  dry.  tou<:h,  and  shrunken,  insti-ad  of  moist,  soft,  and 
swollen,  and  jtakes  on  a  yellow  or  blackish-brown  colour,  nearly  resembling  that  of  a  mummy.* 
I  have  seen  the  colour  in  the  fingers  perfectly  dead-white. 
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In  the  treatment  of  gangrene  the  first  question  is,  whether  or  no  the  part  Treatment. 
caii  be  removed.     Speaking  generally  this  is  only  advisable  in  oases  of  trau-   ^^'^"i*^" 
matic  gangrene,  although  in  some  of  the  more  favourable  examples  of  the   traumatic 
spontaneoos  form  it  may  be  done  after  the  line  of  demarcation  has  formed.       g*^"4>*^»e' 

In  the  case  of  a  purely  localised  cause,  such  as  ligature  of  the  main 
artery,  there  can  be  no  question  that  as  soon  as  gangrene  is  once  declared 
the  surgeon  may  amputate  if  he  thinks  it  necessary,  for  in  such  cases  there 
is  not  usually  much  general  fever.  But  in  severe  and  extensive  injuries,  such 
as  the  passage  of  a  cart-wheel  over  a  limb,  the  practice  of  surgeons  differs. 
When  the  patient  is  first  seen,  directly  after  the  accident,  if  the  injury  is 
obviously  incompatible  with  the  maintenance  of  the  life  of  the  member,  it  is 
better  to  amputate  at  once,  before  the  traumatic  fever  which  will  follow 
has  had  lime  to  set  in,  and  if  possible  to  amputate  through  healthy  unbruised 
tissues.  Otherwise,  if  the  surgeon  delays  the  amputation,  fever  will  ensue,  and 
will  probably  preclude  successful  amputation  (for  amputation  in  conditions 
of  acute  fever  is  usually  fatal),  and  diffuse  inflammation  often  accompanies 
this  fever,  and  spreads  the  gangrene  rapidly  beyond  the  range  of  the  original 
ipjury,*  so  that  the  patient  sinks  before  any  second  opportunity  of  removing 
the  limb  occurs.  Therefore  some  surgeons,  looking  to  these  unfavourable 
cases,  teach  that  it  is  better  to  wait  for  the  line  of  demarcation  in  cases  of 
traumatic  gangrene  before  performing  amputation,  while  others  say  that  such 
delay  is  unnecessary.  It  appears  to  me  that  the  surgeon's  choice  must  be 
regulated  by  the  amount  of  fever  and  by  the  progress  of  the  gangrene.  If 
the  limb  is  so  far  mortified  as  to  be  useless,  yet  a  stump  can  be  formed  in 
tolerably  healthy  parts,  and  the  general  condition  admits  of  it,  there  is  no 
motive  for  waiting.  On  the  other  hand,  when  the  fever  is  extreme  and  the 
gangrene  is  spreading  very  rapidly,  amputation  is  useless,  and  often  inune- 
diately  fatal.  Such  cases,  in  fact,  are  wellnigh  hopeless ;  but  if  the  patient 
has  any  chance  of  recovery  it  is  in  waiting  till  the  gangrene  has  stopped. 
Bat  the  not  infrequent  occurrence  after  injuries  of  this  frightful  form  of 
spreading  gangrene,  accompanied  as  it  is  by  such  profound  fever,  shows  tliat 
the  surgeon  has  not  accurately  judged  the  nature  of  the  injury  at  the  time  of 
its  occurrence,  or  he  would  have  amputated  at  once.  Yet  it  must  be  admitted 
that  the  error  is  one  which  it  is  difficult  to  avoid.  We  are  all  desirous  rather 
to  save  limbs  than  to  amputate  them.  We  can  all  look  back  on  cases  where 
the  patient's  obstinacy  has  triumphed  over  the  surgeon's  urgency,  and  has 
been  justified  by  his  preserving  both  life  and  limb.  And  it  can  hardly  be 
doubted  that  formerly  amputation  was  somewhat  too  frequently  performed. 
We  have  lately  had  many  cases  published  of  the  preservation  of  limbs  (whether 
by  *  antiseptic  '  dressing  or  otherwise)  which  would  some  years  ago  have  been 
sacrificed ;  and  in  endeavouring  to  carry  out  such  truly  conservative  surgery 
mistakes  are  inevitable.  I  will  relate  two  cases.  A  man  was  brought  to  St. 
George's  Hospital,  of  large  frame,  healthy  appearance  and  history,  who  had 

'  The  process  is  thus  graphically  described  by  Mr.  Holmes  Coote  : — *  Nature  endeavours 
to  cast  off  the  dead  from  the  living  tissues  by  an  inflammatory  process  in  the  latter,  which 
speedily  lose  their  vitality  from  inability  to  support  this  action  towards  repair.  According 
to  Hunter,  a  diminution  of  power,  when  joined  to  an  increased  action,  becomes  a  cause  of 
mortification,  by  destroying  the  balance  which  ought  to  subsist  between  the  power  and  action 
of  every  part.  Thus  the  mortification  spreads  towards  the  trunk,  preceded  by  a  blush  of 
dusky  rod,  marking  its  onward  course.'  I  may  add  that  in  many  cases  there  will  be  found  a 
diflfnsed  or  phlegmonous  inflammation  of  the  cellular  tissue,  sproiiding  along  the  course  of 
the  lymphatics. 
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sustained  a  severe  injury  to  the  elbow-joint.  No  case  could  seem  more 
decidedly  suitable  for  excision  of  the  joint  and  preservation  of  the  limb.  I 
performed  the  operation  with  the  sanction  of  my  colleagues.  The  main  nerves 
and  vessels  were  perfectly  intact.  A  day  or  two  after  the  operation  rapidly- 
spreading  gangrene  attacked  the  foreaim.  One  of  my  colleagues  in  my 
absence  amputated  the  arm  near  the  shoulder ;  gangrene  rapidly  attacked  the 
stump,  and  death  followed  in  a  few  days.  The  post-mortem  appearances 
threw  no  light  on  the  cause  of  this  fatal  tendency. 

Another  man,  also  of  robust  appearance,  eet.  30,  was  admitted  under  my 
care  from  the  country.  A  few  days  previously  a  charge  of  small-shot  had  lodged 
in  the  calf  of  each  leg  from  a  distance  of  about  twelve  paces.  On  admission 
there  were  found  numerous  shot-holes  in  both  calves,  with  considerable 
bruising  and  swelling.  On  the  third  day  gangrene  of  one  leg  had  set  in  and 
spread  rapidly.  The  patient  when  seen  appeared  to  be  sinking ;  and  although 
there  seemed  little  prospect  of  recovery,  it  was  judged  right  to  give  him  the 
small  chance  that  amputation  might  afford  him.  He  died,  however,  almost 
immediately  after  the  operation.  On  examination  of  the  limb  no  artery  of 
consequence  was  found  wounded,  nor  was  there  very  much  extravasation  of 
blood.  In  both  these  cases  it  is  clear  enough  that  primary  amputation  as  soon 
as  practicable  after  the  accident  would  have  given  the  patient  the  best  chance 
for  his  life ;  but  I  do  not  know  how  the  cases  could  have  been  distinguished 
from  a  multitude  of  similar  injuries  in  which  the  limb  has  been  preserved. 

I  allude  to  such  cases  in  order  to  impress  on  the  mind  of  the  reader  the 
vital  importance  of  early  interference  where  amputation  is  necessary,  if  the 
operation  is  to  have  a  fair  chance  of  preserving  life.  But  if  the  attempt  to 
save  the  limb  has  been  made  und  gangrene  sets  in  in  a  severe  and  rapidly- 
spreading  form,  it  appears  to  be  of  little  use  to  amputate — at  least  I  have  not 
seen  any  successful  cases.  And  if  the  gangrene  d(  es  not  spread  rapidly  and 
is  not  accompanied  by  the  severe  constitutional  symptoms  which  always 
accompany  the  acute  form,  it  is  questionable  whether  under  ordinary  circum- 
stances amputation  is  necessary.  The  expectant  treatment  may  succeed  in 
preserving  part  or  the  whole  of  the  limb. 

There  are  many  other  exceptions  to  the  rule  usually  laid  down,  that 
amputation  may  be  performed  in  traumatic  gangrene.  Thus  in  the  gangrene 
which  is  caused  either  by  heat  or  cold  it  is  very  rarely  that  amputation  is 
successfully  performed  ;  for  in  bums  the  limb  is  generally  scorched  and 
partially  disintegrated  far  beyond  the  part  at  which  it  is  totally  destroyed ; 
and  in  frostbite,  though  the  disintegration  is  less  visible,  yet  it  is  so  real, 
that  in  the  Crimean  campaign,  where  this  injury  was  fatally  prevalent, 
the  surgeons  at  last  gave  up  every  form  of  operative  interference,  so 
uniform  was  the  bad  success — due  no  doubt  in  part  to  the  general 
exhaustion  of  the  patients,  but  partly  also  to  the  local  effects  of  cold, 
extending  beyond  the  frozen  toes  or  fingers,  and  indisposing  the  tissues 
of  which  the  stump  is  formed  to  take  on  reparative  action.  Ghingrene 
from  embolism  might  be  thought  to  be  a  favourable  case  for  amputation, 
and  so  it  would  be  were  it  not  for  the  concomitant  heart  disease.  In 
gangrene  after  ligature  of  the  main  artery  we  have  perhaps  the  most 
appropriate  example  of  the  use  of  amputation  in  traumatic  gangrene. 
Now,  gangrene  from  embolism  resembles  this  in  many  respects.  The  ob- 
struction to  the  circulation  is  limited  and  definite ;  and  the  condition  can 
frequently  be  diagnosed,  as  it  was  in  the  instance  here  figured ;  but  as  it 
is  usually  only  a  feature  of  a  general  disease  which  is  necessarily  fatal, 
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and   whicli  would  usually  preclude  recovery  from  a  serious  operation,  we 
hardly  over  see  amputation  pi*aetised  in  such  cases. 

On  the  whole,  therefore,  amputation  on  account  of  gangrene  is  more  often 

practised  before  gangrene  has  set  in, 
but  when  it  is  judged  to  be  inevi- 
table ;  and  when  amputation  is  per- 
formed later  on,  the  successful  cases 
are  generally  those  in  which  the  sur- 
geon has  waited  until  the  process  has 
stopped. 

If  the  surgeon  has  decided  to  save 
the  limb,  or  if  the  gangrene  is  in  a 
part  which  cannot  be  removed,  the 
first  indication  is  to  wrap  it  up  as 
completely  as  possible  in  some  appli- 
cation which  will  deodorise  the  dead 
parts  and  stimulate  the  living  to  cast 
them  off.  For  the  latter  purpose 
uniform  gentle  heat  is  very  desirable, 
and  the  two  indications  may  be  com- 
bined by  a  charcoal  poultice :  or  some 
tarry  preparation,  such  as  carbolic 
acid  or  creosote,  may  be  applied  to 
the  sloughing  part,  and  the  whole 
wrapped  up  in  a  thick  layer  of  cotton 
wool.  Some  of  the  balsams,  such  as 
Balsam  of  Peru  or  Friar's  Balsam 
(Tr.  Benzoin  Co.),  poured  into  a 
poultice,  or  resinous  substances,  are 
also  much  in  use.  An  old  and  very 
useful  application  is  the  '  green  oint- 
ment *  of  the  St.  George's  Hospital 
Pharmacopoeia.*  Many  other  local 
applications  to  gangrenous  parts 
might  be  mentioned,  but  I  think  the 
principle  of  all  of  them  is  the  same 
— to  keep  up  the  heat  of  the  parts 
equal  to  or  a  little  above  the  natural 
heat  of  the  body ;  to  stimulate  the  living  parts  and  to  deodorise  the  dead. 

The  general  treatment  of  gangrene  rests  also  on  simple  principles — diflS- 
calt  as  it  may  be  to  apply  them  in  practice — viz.  to  clear  the  alimentary 
canal  and  improve  the  digestion,  so  that  the  patient  may  be  able  to  take  such 
natriment  and  stimulants  as  will  keep  him  alive  through  the  process  ;  and  to 
calm  the  nervous  system  and  procure  sleep  by  means  of  opium  or  some  of  its 
preparations ;  or  if  these  are  not  tolerated,  by  some  other  narcotic. 

There  are  few  cases  of  gangrene  in  which  opium  is  not  indicated,  and  this 
is  especially  the  case  the  older  the  patient  is ;  and  there  are  perhaps  none 

*  The  formula  for  this  is— ^  Ung.  Elemi,  lb.  j.,  Ung.  Sambuci,  J  iij.,  Bals.  Copaib. 
^  iij.  Tho  ointments  to  be  melted  together  and  the  Copaiba  added  to  them  after  they  have 
been  removed  from  the  fire,  before  thej  cool. 

Ung.  Sambuci  is  made  with  the  fresh  leaves  of  the  elder  (lb.  ij.),  prepared  lard  (lb.  ij.  ss.), 
Mad  OS  much  water  as  required. 


Fio.  11.  An  embolic  clot,  lodged  in  and  oompltitcly 
obstructing  the  Hupcrflcial  femoral  artery,  just  as 
it  RpringM  from  the  bifurcation  of  the  common 
femoral  trunk.  The  clot  waa  insularly  adherent 
to  the  wall  of  the  Tes^cl,  which  had  a  Rlightly 
roaghenod  appearance  at  the  point  of  contact. 
Elsewhere  the  lining  membrane  was  natural  and 
the  vesael  quite  empty.  At  the  upper  end,  cor- 
responding to  the  deep  femoral  (which  was  un- 
obstructed), the  clot  was  scooped  out  by  the 
action  of  the  blood  pawdng  into  that  artery.  The 
patient  was  admitted  with  diseased  heart  and 
dropfiy,  and  in  the  course  of  that  disease  gangrene 
of  the  foot  supervened.  The  nature  and  seat  of 
the  obstruction  could  be  quile  easily  recognised 
daring  life.  Blocks  of  fl brine  were  found  in 
ths  spleen  and  kidney.— St.  George's  Hospital 
Maaeam,  Ser.  vi.,  No.  199. 
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Special 
fonns. 
Traumatic 
gangrene. 


Bedsores. 


(at  leafit  none  in  which  the  gangrene  is  extensive  enough  to  produce  consti- 
tutional symptoms)  where  alcoholic  stimulants  are  not  required.  But  it  is  a 
great  error  to  *  pour  in '  stimulants  and  narcotics  without  any  reference  to 
the  condition  of  the  tongue,  pulse,  and  temperature.  Narcotics  are  used 
chiefly  to  calm  the  patient  and  to  avoid  the  exhaustion  which  excitement 
and  pain  produce ;  but  opium  when  ill-borne  will  often  make  the  patient 
semi-delirious,  and  will  cause  excitement  and  loathing  for  food,  and  so 
increase  the  exhaustion.  In  such  cases  the  narcotic  must  be  used  cautiously 
and  administored  hypodermically  or  by  the  rectum,  for  many  patients  can 
tolerate  morphia  or  opium  in  this  manner  who  cannot  take  it  by  the  stomach. 
But  in  some  persons  all  opiates  disagree,  in  whatever  form  or  in  whatever 
way  they  are  given.  Chloral,  in  full  doses  (say  3j.),  should  be  tried  in  such 
persons,  or  hyoscyamus  or  the  Indian  hemp  (in  doses  of  gr.  i-ij.  of  the  extract 
or  ir\^x-xx.  of  the  tincture,  cautiously  increased  if  it  seems  to  i^ree).  But  do 
narcotic  is  nearly  so  certain  as  opium  or  morphia ;  and  this  is  usually  not 
merely  tolerated  in  cases  of  gangrene,  but  the  patient*s  general  condition 
improves  under  its  use,  visibly  and  at  once.  Stimulants  are  used  to  procure 
sleep,  to  assist  appetite,  to  steady  the  pulse,  and  to  lower  the  temperature ; 
but  they  will  not  do  this  unless  they  are  digested.  The  judicious  use  of 
purgatives  and  the  apportionment  of  the  needful  stimulant,  both  as  to 
quantity  and  quality,  to  the  patient's  powers  of  digestion,  will  tax  all  the 
experience  and  resources  of  the  surgeon,  especially  when  the  patient  is  some- 
what advanced  in  life  and  has  already  ruined  his  digestion  and  health  by 
the  abuse  of  fermented  liquors. 

It  remains  to  speak  of  some  of  the  special  foi-ms  of  gangrene. 

Enough  perhaps  has  already  l3een  said  about  inrnniaiic  gangrene  as  fe,r  as 
concerns  the  question  of  amputation.  It  may  be  useful  just  to  remind  the 
reader  that  the  limb  may  be  hopelessly  disorganised,  both  in  military  practice 
by  spent  shot,  and  in  the  injuries  of  civil  life  by  extensive  crushes,  without 
the  skin  being  very  much  injured;  the  soft  parts  are  separated  from  the 
bone,  the  pulse  in  the  main  vessels  is  stopped,  and  an  attentive  examination 
will  leave  no  doubt  of  the  necessity  for  amputation.  I  ought  also  to  add 
that  the  indications  for  the  removal  of  the  limb  are  quite  different  in  early 
and  in  late  life.  Injuries  which  after  middle  life  call  imperatively  for  ampu- 
tation may  in  childhood  or  about  the  age  of  puberty  be  most  reasonably 
treated  on  the  expectant  plan,  the  surgeon  feeling  confident  that  if  gangrene 
sets  in  and  amputation  becomes  necessary  there  will  be  no  such  profound 
traumatic  fever  as  that  which,  in  later  Ufe,  almost  precludes  the  hope  of 
success. 

A  form  of  gangrene  which  may  bo  regarded  as  to  a  certain  extent  trau- 
matic is  that  from  pressure — hethores,  or  *  gangnena  ex  decubitu.'  They  are 
usually  found  in  debilitated  and  emaciated  pei*sons  who  have  lain  long  in  bed, 
and  whose  weakness  prevents  them  from  shifting  their  position  often  or 
much.  They  form  usually  on  the  sacrum,  buttocks,  hips,  and  heels.  The 
skin  begins  to  look  red  and  thin,  and  then  a  circular  black  slough  forms. 
The  parts  may  slough  so  deeply  as  to  open  the  vertebral  canal,  and  the 
sloughing  is  often  the  proximate  cause  of  death  in  cases  which  might  other- 
wise get  well.  Hence  the  greatest  care  should  be  exercised  in  all  chronic 
cases  to  watch  the  state  of  the  parts  on  which  bed-sores  usually  form,  and  no 
doubt  careful  and  dexterous  nursing  will  prevent  their  formation  in  many 
cases,  though  it  is  most  unjust  and  untrue  to  say,  as  is  sometimes  said,  that 
the   occurrence  of  bedsores  proves  careless  nursing.     In   order  to  obviate 
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their  formation  the  first  thing  is  to  contrive  frequent  slight  changes  in  the 
patient's  position,  to  pad  the  parts  where  the  bones  press  on  the  skin  with 
air  OP  water  pillows,  elephant-plaister  cut  into  a  ring,  or  some  such  contriv- 
ance, and  to  harden  the  skin  by  painting  it  with  camphorated  spirit  or  weak 
solntibn  of  nitrate  of  silver.  If  the  redness  still  persists  a  soft  poultice  is,  I 
think,  the  best  application ;  and  when  gangrene  is  absolutely  declared  it  must 
be  treated  locally  like  any  other  form  of  sloughing. 

A  kind  of  bedsore  is  formed  in  fracture  of  the  spine  in  which  the  slough- 
ing is  partly  produced  by  loss  of  nervous  influence.  This  will  be  spoken  of 
under  the  head  of  Injuries  of  the  Back. 

The  sloughing  which  is  caused  by  tight  bandaging  is  an  illustration  of 
gangrene  from  pressure  with  which  we  are  happily  unfamiliar  in  these  days 
of  improved  medical  education.  Occasionally  the  formation  of  a  small 
limited  slough  can  hardly  be  avoided,  but  the  mortification  of  the  whole  or 
great  part  of  the  skin  of  a  limb  is  justly  regarded  as  a  proof  of  criminal 
negligence,  and  punished  accordingly.  In  the  unhappy  cases  where  this 
has  occurred  amputation  is  often  necessary. 

In  frostbite  the  symptoms  seen  immediately  after  the  injury  are  usually  Frostbite. 
rather  in  excess  of  the  real  amount  of  destruction.  Parts  are  cold,  white, 
destitute  of  sensation  and  of  circulation,  and  seem  condemned  to  inevitable 
death,  which  really  -will  recover  if  they  are  patiently  and  gradually  restored 
to  the  natural  warmth.  This  is  best  done  by  rubbing  the  part  gently  with 
snow,  and  bringing  the  patient  by  degrees  into  a  warmer  atmosphere.  If 
the  circulation  be  too  abruptly  stimulated  the  frozen  parts  will  probably 
slough.  On  the  other  hand,  some  time  afterwards,  the  apparent  is  less  than 
the  real  injury,  since  the  parts  which  appear  to  be  pci-fcctly  nourished  are 
really  incapable  of  sustaining  the  reparative  process,  and  if  operations  be  per- 
formed through  them  renewed  sloughing  or  tedious  ulceration  will  ensue. 
In  the  cases  where  gangrene  sets  in  immediately  it  is  of  the  dry  form  ;  the  parts 
shrivel  up  at  once,  and  never  regain  the  warmth  or  colour  of  life.  In  other 
cases  they  perish  from  low  inflammation,  being  unable  to  support  the  reaction 
which  ensues  on  the  return  of  the  icirculation.  The  treatment  of  frost- 
bite, beyond  the  means  required  to  restore  warmth  at  first,  involves  no  pecu- 
liarity except  that  the  affected  parts  should  long  be  kept  warmly  wrapped 
in  wool. 

Hospital  gangrene  is  an  extreme  form  of  sloughing  phagedsena.  The  Hospital 
term  *  phagedeena '  has  been  applied  to  a  combination  of  ulceration  and  6*"^^'*'*®- 
gangrene  in  which  as  the  ulcer  spreads  ita  surface  sloughs  more  or  less 
deeply.  Two  forms  of  this  affection  are  recognised,  viz.  spreading  pha- 
gedsBna,  where  ulceration  is  the  prominent  symptom,  the  sloughing  being 
only  superficial,  and  sloughing  phagedaena,  where  the  slough  which  forms  on 
the  surface  of  the  ulcer  is  thick,  black,  and  round  in  shape,  and  appears  to 
involve  a  considerable  depth  of  tissue,  so  that  the  sloughing  is  the  prominent 
symptom ;  but  underneath  this  slough  ulceration  is  going  on,  and  these 
ulcerating  tissues  will  themselves  rapidly  perish. 

The  disease  which  has  been  described  to  us  by  military  surgeons  *  as 
*  hospital  gangrene,*  and  of  which  wo  have  been  fortunate  enough  not  to 
have  seen  any  instances  in  the  hospitals  of  this  country,*  is  a  severe  form  of 

*  As,  for  example,  in  Honnon's  *  Military  Surgery,*  from  the  outbreaks  of  this  disease 
dnring  the  Peninsular  war ;  or  Macleod's  *  Surgery  of  the  Crimean  War.' 

*  In  South's  '  Chelius,'  i.  68,  may  be  seen  an  account  by  Listen  of  a  severe  outbreak 
of  sloughing  phagedaena  in  Uuivorsity  Collego  Hospital  in  the  year  1841,  which  attackei   a 
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sloughing  phngedflBTia,  accompanied  by  a  constitutional  affection  which  is 
usually,  in  fact  almost  always,  fatal.  Its  cause  appears  to  be  general — i.e. 
to  be  contained  in  the  atmosphere  of  the  chamber  in  which  it  originates — 
and  this  seems  to  be  usually  the  result  of  overcrowding,  deficient  ventila- 
tion, and  uncleanliness  acting  on  men  depressed  by  wounds  and  possibly  by 
defeat.  The  condition  of  the  general  atmosphere  of  the  place  may  favour 
its  development,  but  cannot  induce  it,  for  it  is  almost  always  observed  that 
scattering  the  sick  into  the  neighbourhood — even  putting  them  into  the 
open  air  under  canvas — ^stops  the  outbreak.  Direct  contagion,  there  can  belittle 
doubt,  acts  powerfully  as  an  exciting  cause,  and  very  probably  the  flies 
which  generally  abound  in  such  places  convey  the  poison  from  one  wound 
to  another.  From  this  contagious  property,  of  which  many  striking  examples 
are  given,  the  disease  is  sometimes  denominated  '  Gangrsona  contagiosa.' 

The  disease  commences  with  pain  and  tightness  across  the  forehead, 
small,  quick  pulse,  anxious  countenance,  stingfog  pain  in  the  wound,  swell- 
ing and  hardness  around  its  edges.  The  discharge  becomes  thin,  gleety, 
and  blood-tinged,  with  masses  like  gruel  suspended  in  it.  In  a  few  hours 
the  limb  becomes  greatly  swollen,  with  blue  congested  veins — ^if  cut  into,  the 
cut  edges  look  like  raw  pork,  from  the  oedematous  condition  of  all  the 
parts  The  wound  assumes  a  circular  form,  and  is  covered  with  a  thick 
black  slough,  or  its  surface  turns  white  or  ashy-grey.  The  affection  is 
attended  by  constitutional  or  traumatic  fever  in  its  severest  form,  from 
which  the  patient  often  sinks  in  a  few  hours,  and  which  in  general  goes  on 
to  a  fatal  termination.  The  awful  mortality  attending  on  this  disease  is 
attested  by  many  sad  histories  of  overcrowded  military  hospitals  and  trans- 
port-ships, as  in  an  instance  recorded  by  Mr.  Holmes  Coote  of  a  French 
Crimean  transport,  from  which  sixty  dead  bodies  were  thrown  overboard  in 
a  passage  of  thirty-eight  hours. 

When  this  formidable  disease  has  invaded  a  hospital  there  seems  no 
question  that  the  first  thing  which  should  be  done  is  to  empty  the  building 
of  all  the  sick  and  wounded  which  it  contains,  isolating  them  if  possible ; 
and  if  that  is  not  possible,  putting  them  under  canvas  in  th^  open  air.  The 
most  minute  attention  must  also  be  paid  to  the  cleanliness  of  the  dressings— 
every  material  with  which  the  wounds  are  touched  being  burnt  at  once ; ' 
the  gangrenous  surfaces  should  also  be  covered  over  with  thick  layers  of 
charcoal,  creosote,  carbolic  acid,  or  some  other  disinfectant,  so  that  there 
can  be  no  possibility  of  the  conveyance  of  matter  from  one  sore  to  another. 
The  sloughing  surfaces  should  be  destroyed  by  means  of  an  active  caustic, 
of  which,  perhaps,  fuming  nitric  acid  is  the  best ;  opium  should  be  freely 
given,  and  the  patient's  strength  supported  by  liberal  quantities  of  nutri- 
ment and  stimulants.  The  cauterisation  should  be  repeated  as  often  as  may 
be  judged  necessary,  the  patient  being  under  anaesthesia. 
Phage-  The  disease  to  which  the  name  of  hospital  gangrene  has  been  given — I 

da?n»-  think  erroneously — and  which  has  been  seen  of  late  years  occasionally  in  our 

London  hospitals,  differs  from  the  formidable  affection  above  described  in 
the  essential  particulars  that  little  or  no  constitutional  fever  accompanies  it, 

large  number  of  patients  simultaneously,  and  which  ho  classed  as  'hospital  gangrene,*  but  no 
case  proved  fatal. 

'  It  is  not  enough  merely  to  scald  or  boil  sponges.  Mr.  Coote  relates  that  in  an  outbreak 
of  phagodffina  in  St.  Bartholomew's  Hospital  the  extension  of  the  disease  in  two  instances 
was  clearly  traced  to  the  use  of  a  sponge  which  had  first  been  applied  to  a  gangrenous  sore, 
then  >>oiJe4,.an4  afterwards  applied  to  a  healthy  wound. 
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and  that  it  involves  very  little  danger  to  life.  I  make  bold  also  to  say  that 
it  difiers  in  another  respect,  viz.  that  it  has  not  been  proved  to  originate 
from  any  hospital  influence.  We  have  had  several  outbreaks  of  this  disease 
at  St.  George's  Hospital,  and  have  always  found  that  it  has  been  prevailing 
at  the  same  time  in  the  neighbourhood  of  the  hospital,  and  has  attacked 
persons  who  have  had  no  connection  whatever  with  the  latter,  so  that  the 
influences,  whatever  they  were,  which  generated  the  disease  could  not  have 
been  confined  to  the  hospital.  It  is,  of  course,  theoretically  possible  that 
dirt  and  overcrowding  might  have  generated  the  gangrenous  aflection  both 
in  private  houses  and  in  the  hospital  simultaneously.  All  that  I  can  say  is 
that  the  efforts  of  numerous  skilled  enquirers,  most  ardently  interested  in 
discovering  any  such  cause  acting  in  the  hospital,  have  hitherto  failed  en- 
tirely to  detect  it,  and  it  seems  to  me  both  incorrect  as  a  matter  of  science 
and  m^ir  (I  had  almost  used  a  stronger  word)  to  call  it  by  a  name  which 
implies  that  there  is  some  proved  and  admitted  unhealthiness  in  our  hospital- 
wards,  when  no  such  thing  has  ever  been  shown  to  be  true.  I  prefer,  there- 
fore,  to  denominate  this  aflection  simply  Phagedaena,  and  to  confess  that 
though  there  is  a  good  deal  of  reason  to  suspect  that  it  owes  its  origin,  at 
least  very  frequently,  to  carelessness  in  hospital  management,  and  particularly 
in  the  matters  used  for  dressing  wounds,  yet  that  in  very  many  cases  it  has 
been  found  hitherto  impossible  to  verify  this  suspicion,  and  therefore  impos- 
sible to  explain  the  causation  of  the  disease. 

It  occurs  in  two  forms  :  the  sloughing  phagedceriaj  the  severer  forms  of 
which  approach  the  local  character  of  hospital  gangrene,  and  which  are 
characterised  by  the  round  black -slough  and  its  thickened  border  ;  and  the 
spreading  pliagedcena,  in  which  the  wound  spreads  with  an  irregular  edge 
and  a  foul,  sloughy  surface.  The  depth- of  this  sloughing  from  the  surface  of 
the  ulcer  is  hardly  ever  considerable,  though  sometimes  from  the  swelling  in 
and  around  the  sore  it  appears  so.  In  the  limbs  it  seldom  extends  below 
the  deep  fascia,  though  I  have  known  it  to  do  so,  and  for  the  same  reason 
hcemorrhage  is  very  rare.' 

Mr.  Pick'  has  noticed  an  interesting  fact,  which  is  sometimes  to  be 
observed  in  phagedasna,  viz.  that  the  pain  of  the  wound  ceases  about  twenty- 
four  hours  before  the  commencement  of  the  sloughing,  and  that,  coincident 
with  this  cessation  of  pain,  there  is  a  well-marked  and  very  striking  fall  of 
the  thermometer.  The  traumatic  fever  is  usually  high  in  cases  which  are 
attacked  by  phagedaena,  so  that  the  temperature  will  probably  have  ranged 
i^>  to  105°  or  106°  F.  From  this  there  will  be  a  sudden  fall  down  to,  or 
even  below,  98°,  and  twenty-four  hours  afterwards  the  phagedena  will  show 
itself.  From  these  phenomena  Mr.  Pick  has  been  able  to  prognosticate  the 
occurrence  of  phagedaena  in  a  case  of  amputation,  where  the  surgeon  in 
attendance  was  perfectly  satisfied  that  the  wound  was  going  on  quite  well. 
Bat  this  phenomenon  is  not  a  constant  one,  nor  is  its  cause  obvious. 

The  pain  in  phagedaena  varies  much.  Sometimes  wounds  may  spread 
to  a  very  considerable  extent  with  but  little  suffering,  at  others  very  large 
doses  of  opium  are  required  to  quell  the  pain. 

The  treatment  of  phagedaena  should,  I  think,  be  mainly  local ;  the  sur- 

'  It  is  as  well,  perhaps,  to  point  out  that  this  remark  does  not  apply  to  cases  in  "which  (as 
in  sloughing  after  bubo  affecting  the  deep-seated  glands)  the  fascia  may  have  been  perforated 
before  the  phagedena  set  in.  In  such  cases  the  vessels  are  often  exposed  and  occasionally 
give  way. 

'  St.  George's  Hospital  Reports,  vol.  iii.  p.  81. 
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geon  should  endeavour  to  procure  a  more  bealtlij  surface  to  the  wound,  by 
applications  of  which  energetic  caustics  appear  to  me  tlic  best.  K  the  sub- 
ject be  joung  and  healthy,  steeping  the  affected  surface  in  nitric  acid,  the 
patient  being  under  chloroform,  almost  always  stops  the  phagedaana.  If  this 
should  fail,  or  if  the  surgeon  be  unwilling  to  employ  so  strong  a  measure, 
the  sore  must  be  dressed  with  some  detergent  and  stimulating  application, 
such  as  those  used  in  other  forms  of  gangrene  (see  page  47). 

With  regard  to  internal  treatment,  some  persons  believe  that  opium 
exerts  a  specific  influence  on  the  spread  of  phagedasna.  Having  bad  a  large 
experience  of  opium  so  given,  I  am  convinced  that  it  has  no  such  influence. 
Opium  is  very  useful,  indeed  necessary,  in  such  doses  as  are  required  to 
procure  sleep  and  allay  pain,  and  its  good  effects  are  indisputable  in  elderly 
persons  of  broken  health  and  dissipated  habits,  but  if  given,  as  I  have  seen 
it,  in  enormous  quantities  frequently  repeated,  it  seems  to  me  to  do.  harm, 
and  I  liave  seen  pluigedajna  go  on  while  the  patient  was  being  poisoned  by 
opium — indeed,  in  one  case  up  to  the  patient's  death  from  the  latter  cause 
moi'cly.  If  this  man  had  not  been  treated  at  all  I  have  no  doubt  that  he 
would  have  got  well.  Such  gross  instances  of  malpraxis  are,  no  doubt,  rare, 
but  I  have  equally  little  doubt  that  the  error  pf  giving  opium  beyond  what  is 
necessary,  under  the  idea  that  it  is  specific  in  sloughing,  is  conmioa.  There 
are  many  cases  which  do  well  with  no  opium  at  all.  It  is  always  well,  I 
think,  to  evacuate  the  bowels,  and  stimulants  with  nourishing  food  are  usually 
indicated.  Bark,  quinine,  and  ammonia  also  seem  to  accelerate  convalescence. 
Senile  Senile  gangrene  is  the  indirect  result  of  the  ossification  or  atheromatons 

gungrerfe.  condition  of  the  arteries  common  in  old  ago.  It  occurs  in  two  forms,  the  dry 
and  the  moist.  In  the  former  the  disease  is  purely  one  of  obstructed  blood- 
supply,  and  the  arteries  will  sometimes  be  found  filled  with  clot  for  a  very 
considerable  distance.  Billroth  points  out  that  in  senile  gangrene  it  is  not 
merely  'the  anatomical  condition  of  the  art-erial  wall  that  is  at  fault,  but  that 
there  is  frequently  also  disease  of  the  heart,  and  a  tendency  to  embolism  or 
arterial  thrombus,  so  that  the  gradual  spread  of  obstruction  up  tbe  tube  of 
the  main  artery  can  be  verified  by  examination  during  life.  Cases  of  spon- 
taneous gangrene  are  on  record  at  all  periods  of  life,  even  in  childhood,  though 
but  rarely,  and  usually  aflber  acute  blood  diseases,  as  fever.  But  it  will  be 
sufficient  to  describe  here  the  two  forms  of  senile  gangrene,  leaving  tbe  rare 
cases  of  spontaneous  gangrene  at  other  ages  to  be  dealt  with  on  the  same 
principles.  The  purely  dry  form,  which  in  my  own  experience  has  been 
decidedly  the  exception,  is  the  result  of  mere  obstruction  ;  the  toes  (in  some 
very  rare  cases  tbe  fingers)  turn  black  and  shrivel,  usually  witliout  much 
pain  or  constitutional  disturbance;  then  a  line  of  demarcation  forms,  and  the 
patient  may  recover.  In  rarer  cases  a  finger  may  simply  shrivel  up,  without 
any  discolouration.  In  the  other  form  there  is  considerable  pain  and  mach 
redness  around  the  black  parts,  together'Vith  cedematous  swelling  of  the 
part,  and  all  the  evidences  of  inflammation ;  and  it  is  clear  that  the  gangrene 
is  partly  inflammatory,  being  caused  probably  by  some  irritation  making  a 
call  on  the  powers  of  the  part  which  the  deficiency  of  its  circulation  renders 
it  unable  to  supply.  In  many  instances  the  outbreak  of  the  disease  is  referred 
with  great  probability  to  some  trifling  injury,  often  a  cut  received  in  cutting' 
the  toenails.  This  form  tonds  far  less  to  limitation  and  therefore  to  recovery 
than  the  dry  form.  The  disease  is  far  more  common  in  the  male  than  in  the 
female  sex,  and  appears  often  to  depend  partly  on  visceral  degeneration,  tbe  re- 
suit  of  over-feeding,  and  which  is  fre(iuently  marked  also  by  a  gouty  tendency. 
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In  the  treatment  of  senile  gangrene  the  first  point  is  to  support  the 
patient's  strength,  and  the  second  to  snpport  the  wanuth  of  the  part,  in  hopes 
that  the  gangrene  may  stop.  Opium  must  be  given  to  allay  pain,  and  it 
seems  always  to  be  well  borne;  the  part  must  be  wrapped  in  cotton- wool 
and  well  deodorised.  Amputation  as  a  rule  is  to  be  deprecated,  and  the 
few  cases  in  which  it  has  been  successfully  practised  afford  to  my  mind  no 
argument  against  this  rule,  since  we  know  that  recoveries  also  occur 
without  amputation.  Possibly  there  may  be  exceptions  in  cases  where 
the  surgeon  can  clearly  detect  the  limit  of  the  arterial  affection,  but  such 
cases  must  be  very  rare,  and  the  few  amputations  which  I  have  seen 
practised  for  senile  gangrene  have  not  predisposed  me  in  favour  of  the 
idea. 

There  are  two  forms  of  gangrene  wliich,  singularly  enough,  are  peculiar 
to  childhood,  viz.  cancrum  oris  and  noma  vulva;.  The  two  names  have  been 
confused,  since  some  surgeons  call  cancrum  oris  also  by  the  name  of  noma, 
but  it  seems  to  me  better  tot  keep  the  terms  separate. 

The  former,  cancrum  oris,  is  a  very  formidable  disease  in  its  worst  forms.  Cancrum 
It  is  due  to  some  profound  exhaustion  of  the  whole  system,  and  usually 
follows  on  one  of  the  eruptive  fevers  (measles  most  commonly)  in  children 
who  have  previously  been  ill-fed,  ill-nourished,  and  brought  up  in  bad  air — at 
least,  I  am  not  aware  that  it  occurs  in  others — and  in  these  it  docs  sometimes, 
though  not  often,  occur  without  any  feverish  attack  acting  as  a  predisposing 
cause.  The  check  swells,  turns  red  and  hard,  and  then  a  black  spot  shows 
it«elf  either  on  the  cheek  or  om  the  gums  ;  ulceration  takes  place,  the  gangrene 
extends  itself  to  a  variable  distance  in  the  soft  parts,  the  breath  becomes 
horribly  foul,  the  gums  are  ex]ftosed,  the  bone  crumbles  away,  and  the  teeth 
drop  out.  The  child  is  usually  very  feverish  and  depressed.  Death  is  very 
common,  though  not  universal,  even  in  severe  cases. 

Noma  vulva3  is  a  similar  affection  of  the  external  organs  of  generation  in 
little  girls ;  sometimes  it  seems  to  be  merely  the  result  of  dirt  and  neglect,  and 
then  usually  moie  curable  ;  at  other  times  owing  to  the  same  general  causes  as 
cancium  oris,  and  in  such  cases  much  more  dangerous.  It  begins  either  on 
the  mucous  or  cutaneous  surface  of  the  vulva,  sometimes,  indeed,  at  a  distance 
from  it  in  the  skin  of  the  groin.  The  ulceration  speedily  assumes  the  slough- 
ing form  of  phageda)na,  and  occasionally  extends  to  a  considerable  distance, 
so  as  to  cause  great  loss  of  tissue,  and  in  some  cases  greatly  to  narrow  the 
opening  of  the  vagina  after  recovery.  This,  however,  seldom  takes  place  ; 
more  commonly  after  recovery  the  destruction  is  found  to  have  been  much 
more  superficial  than  it  seemed  at  first.  Both  in  cancrum  oris  and  in  noma 
vulvfiB  death  often  takes  place  very  unexpectedly,  and  without  any  post- 
mortem appearances  to  account  for  it.  This  has  sometimes  been  explained 
in  the  case  of  the  mouth-affection  as  being  the  result  of  poisoning  from  the 
imbibition  of  the  foul  gas  generated  by  the  gangrene,  and  it  may  sometimes 
be  80,  but  such  explanation  is  not  applicable  to  the  case  of  noma. 

The  treatment  of  these  diseases  is  similar  to  that  of  other  forms  of  gan- 
grene, but  here  it  is  still  more  essential  to  destroy  the  sloughing  parts  com- 
pletely, which  is  best  done,  I  think,  by  soaking  them  with  strong  nitric  acid. 
The  French  surgeons,  however,  prefer  the  actual  cautery.  Chloroform  must  bo 
administered,  the  cheek  thoroughly  exposed,  and  the  acid  applied  slowly  and 
.  carefully  to  every  part  of  the  sloughing  surface.  When  the  disease  does  not 
commence  in  the  mouth  it  is  most  important  t©  stop  its  spread  before  it  has 
extended  into  that  cavity. 
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Froe  stimulation  with  wine  is  almost  always  necessary,  and  the  exhibition 
of  tonics  with  diffusible  stimulants.  Chlorate  of  potash  enjoys  a  great  repa- 
tation,  and  may  be  given  in  any  dose  up  to  a  scruple,  but  I  cannot  say  that 
I  am  convinced  of  its  efficacy,  and  should  be  sorry  to  trust  to  it  without  the 
other  and  more  powerful  means  of  treatment. 


Tetanus : 
its  varie- 
ties. 


S.Tinptoms 
of  tetanus. 


Tetanus  is  defined  as  *  a  tonic  spasm  of  the  voluntary  muscles,  with  exa- 
cerbations ;  *  that  is  to  say,  the  muscles  affected  are  in  a  constant  condition  of 
spasmodic  tension,  and  this  is  exaggerated  from  time  to  time  into  violent 
convulsive  action. 

Tetanus  is  divided  into  traumatic  and  spontaneous.  In  this  country  it  is 
almost  always  caused  by  an  injury,  and  the  most  various,  and  Bom.etimes  the 
most  trivial  injuries  have  been  known  to  cause  it ;  but  even  in  this  country, 
though  rarely,  and  more  commonly  in  the  tropics,  it  occurs  spontaneously.^ 
Tetanus  is  also  divided,  according  to  its  course,  into  acute,  sub-acute,  and 
chronic,  and  varieties  of  the  disease  are  named  from  the  muscles  implicated, 
viz.  trismus  or  lockjaw,  when  the  muscles  around  the  jaw  are  alone  or  chiefly 
affected ;  opisthotonos,  when  (as  not  uncommonly  occurs  in  the  spasms  of 
acute  tetanus)  the  muscles  of  the  back  draw  the  patient's  body  into  the  form 
of  a  bow,  the  body  resting  on  the  head  and  heels ;  emprosthotonos,  when  the 
abdominal  muscles  bend  the  body  in  the  opposite  direction ;  and  pleurostho- 
tonos,  when  it  is  bent  to  one  side.  The  two  latter  are  very  rare ;  at  least,  in 
this  country.  I  have  never  spoken  to  anyone  who  has  seen  an  example  of 
either.  Trismus  exists  more  or  less  at  the  commencement  of  all  attacks  of 
acute  traumatic  tetanus.' 

The  symptoms  of  tetanus  are  usually  as-  follows  :  At  any  period  afber  the 
receipt  of  an  injury  or  after  a  surgical  operation,  with  no  especial  premoni- 
tion, the  patient  begins  to  complain  of  an  uneasy  feeling  of  stifbess  about  the 
neck  and  lower  jaw — *  stiff  neck,*  as  he  probably  terms  it.  After  this  there 
is  difficulty  in  swallowing  and  chewing,  and  then  complete  fixedness  of  the 
jaws,  the  masseters  and  muscles  about  the  upper  part  of  the  neck  being  felt 
firmly  contracted.  There  is  also  commonly  at  an  early  period  pain  in  the 
epigastrium,  referred  to  affection  €)f  the  diaphragm.  Convulsive  cramps  now 
occur  at  any  attempt  to  open  the  jaws  or  to  swallow.  There  are  sudden  and 
violent  cramps  in  the  region  of  the  diaphragm.  The  muscles  of  the  abdomen 
and  then  those  of  nearly  all  the  body  aire  rigidly  contracted,  so  that  the  abdo- 
men feels  like  a  board,  and  on  handling  the  limbs  they  may  be  as  stiff  as  in 
death,  but  the  muscles  of  the  wrists  and  fingers  are  usually  exempt  from  spasm. 
The  contraction  of  the  facial  muscle*  gives  a  sardonic  grin  to  the  features, 
*  the  tetanic  grin.*  The  tetanic  state  is  now  fully  established.  The  pulse  is 
usually  unaffected,  except  during  the  spasms,  when  it  is  quickened.  In  the 
acutest  cases,  however,  there  i&  often  great  general  fever,  as  the  thermograph 
from  a  rapidly  fatal  case,  on  page  1)8,  will  show.  The  bowels  are  generally 
constipated  and  the  motions  scybalous.  The  spasms  vary  much  in  severity. 
They  arc  sometimes  so  severe  as  to  jerk  the  patient  out  of  bed,  and  even  to 
rupture  the  muscles.^     Occiisionally  the  tongue  is  protruded  from  the  mouth, 


'  The  spontaneous  origin  of  the  disease  should  not  be  admitted  in  any  given  case  vithout 
enquiry.  I  have  known  a  Ciise  regarded  as  spontaneous  in  which  after  deiith  a  wound  was 
found  which  the  patient  had  forgotten. 

"^  Sen  Sir  B.  ]5rodie's  evidence  on  Palmer's  trial  in  the  newspapers  of  the  time,  or  Dr.  A. 
S.  Taylors  j^aper  in  tlie  Guy's  IIo«;pital  Reports  for  18.06,  pp.  206,  297. 

'  Most  museums  cont-nn  specimens  of  one  of  the  long  muscles  ruptured  in  tetanus.*  Thus, 
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and  being  caught  by  the  closing  jaws,  is  severely  lacerated.  The  spasms  are 
liable  to  be  brought  on  by  any  sadden  impression — a  noise,  the  slamming  of 
a  door,  a  draught  of  air.  Sleep  is  rare  and  short  in  acute  cases.  The  con- 
traction of  the  muscles  either  ceases  altogether  or  is  greatly  relaxed  in  sleep. 
The  intellect  is  not  affected.  Death  seems  to  be  caused  sometimes  by  spasm 
of  the  glottis  ;  but  usually  occurs  from  suffocation  during  a  spasm  produced 
by  the  stiffness  of  the  muscles  of  respiration,  or  from  exhaustion. 

All  this  applies  to  the  acute  form  of  the  disease;  the  subacute  and  chronic 
differ  from  the  acute  only  in  the  oourse  and  seventy,  not  in  the  character  or 
order  of  succession  of  the  symptoms.  Speaking  generally,  the  later  after  the 
injury  the  symptoms  come  on,  the  more  chronic  is  the  course  of  the  disease, 
and  therefore  the  greater  chance  is  there  of  the  patient's  recovery. 

There  is  a  form  of  tetanus,  called  trismus  luiscentium,  which  affects  infants 
in  the  first  or  second  week  of  life,  and  which  has  been  connected  by  some 
authors  with  the  section  of  the  umbih'cal  cord.  It  is  very  fatal,  though 
instances  of  recovery  are  not  unknown.  Generally,  however,  this  infantile 
tetanus  ends  in  death  much  more  speedily  than  the  adult  disease.  Tetanus 
has  also  been  known  to  be  caused  by  parturition. 

Nothing,  or  next  to  nothing,  is  known  as  to  the  predisposing  causes  of 
tetanus.  It  is  much  more  common  in  hot  countries  than  in  cold,  and  it 
attacks  persons  of  the  negro  race  much  more  commonly  than  whites.  Bad 
hygienic  conditions  seem  to  favour  its  development,  as  malaria,  and  possibly 
bad  ventilation. 

The  idiopathic  form  of  the  disease  seems  far  more  common  in  the  tropics 
than  in  this  country.  It  has  been  referred  to  various  causes,  of  which  the 
best-authenticated  seems  to  be  the  sudden  suppression  of  perspiration  by 
exposure  to  cold  and  damp  ;  and  it  appears  that  a  loaded  state  of  the  bowels 
is  at  any  rate  a  predisposing,  and  it  has  been  looked  upon  as  an  exciting, 
cause  of  idiopathic  tetanus. 

Tetanus  requires  to  be  diagnosed  from  hysterical  affections,  from  the  con-   Diagnosis, 
vulsions  produced  by  strychnia-poisoning,  from  epilepsy,  and  from  hydro- 
phobia.    As  above-stated,  the  symptoms,  in  the  early  stage,  are  those  of 
ordinary  stiff-neck  (rheumatic  affection  of  the  muscles  of  the  jaw  and  neck), 
but  the  progress  of  the  case  prevents  any  permanent  confusion. 

The  diagnosis  from  hysteria  is  not  always  perfectly  easy,  and  this  will  be 
evident  from  the  simple  consideration  that  tetanus  may  attack  a  hysterical 
person,  and  may  be  complicated  with  hysterical  fits.  But,  ordinarily, 
hysterical  lockjaw  or  any  other  tetanic  symptom  simulated  by  hysteria 
may  be  distinguished  from  the  real  disease  by  the  patient's  general  condi- 
tion and  appearance,  by  the  complete  relaxation  of  the  spasms  from  time 
to  time,  and  by  the  fact  that  sooner  or  later  the  patient  is  sure  to  be  able 
to  eat. 

From  strychnia-poisoning  the  diagnosis  may  also  for  a  time  be  very 
difiScult,  as  the  celebrated  trial  of  the  surgeon  Palmer  for  the  murder  of  a 
man  named  Cook  by  strychnia  shows,  in  which  many  medical  men  swore 
that  in  their  opinion  the  man  died  of  tetanus,  or  of  epilepsy  with  tetanic 
complications.  But  the  same  trial  brought  out  very  clearly  the  differences, 
viz.,  that  the  spasm  from  strychnia-poisoning  commences  and  culminates 
with  great  rapidity,  and  without  any  previous  stiffness  about  the  jaws  and 

in  St.  George's  Museum,  See.  iv.  No.  1,  is  the  rectus  alxloniinis  nniselo  torn  across  in  a 
tetanic  s^iasm. 
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neck;  and  that  if  the  dose  is  insafficient  to  cause  death  the  symptoms  subside 
with  equal  rapidity,  leaving  the  patient  in  perfect  health,  but  for  the  exhaus- 
tion following  the  spasms ;  that  there  is  nothing  of  the  tonic  spasm  with 
convulsive  exacerbations  which  characterises  true  tetanus.  The  spasms  also 
of  strychnia  differ  from  those  usually  seen  in  tetanus  in  that  they  affect  the 
muscles  of  the  trunk  and  limbs  only,  and  not  the  jaw,  and  that  they  affect 
the  muscles  of  the  wrists  and  fingers,  which,  as  above  noted,  are  usually 
unaffected  in  tetanus.  These  minor  differences,  however,  could  hardly  be 
alone  relied  on. 

From  hydrophobia  the  differences  are  these  :  in  hydrophobia  the  spasms 
are  clonic — that  is,  the  jaw  may  be  spasmodically  closed,  but  it  will  drop 
into  complete  relaxation — which  is  not  the  case  in  tetanus.  In  tetanus  there 
is  no  dread  of  water,  no  aversion  to  it,  though  the  attempt  to  drink  may 
cause  spasm,  as  any  other  excitement  may ;  the  countenance  in  tetanus  though 
distorted  is  calm,  unlike  the  glowing  eyes  and  excited  face  of  hydrophobia ; 
and  the  state  of  the  mind  corresponds,  being  calm  and  collected  in  tetanus, 
wild  and  often  subject  to  delusions  in  hydrophobia. 

From  epilepsy  there  are  numerous  distinctions.  Any  case  of  epilepsy 
likely  to  be  mistaken  for  tetanus  will  in  all  probability  be  accompanied  by 
insensibility,  which  is  never  the  case  in  tetanus,  and  by  blneness  of  the 
surface.  And  then  there  is  the  great  distinction  that  epileptic  seizures  have 
complete  remissions,  i.e.  the  spasms  are  clonic,  while  tetanic  convulsions  are 
connected  together  by  the  tonic  spasm. 
Pathulogy.  Nothing  is  really  known  of  the  pathology  of  tetanus.     There  have  been 

cases  in  which  a  morbid  condition  of  nerves  has  been  found  at  the  seat  of 
the  injury,  and  where  the  removal  of  the  nerve  so  injured  has  been  followed 
by  inmiediate  recovery.  There  have  also  been  cases  in  which  after  death 
distinct  evidence  of  inflammation  of  the  trunk  of  the  nerve  has  been  found, 
extending  to  some  distance,  and  others  in  which  the  spinal  cord  has  been 
found  inflamed.  From  which  the  inference  has  been  drawn  that  the  patho- 
logy of  the  disease  consists  essentially  in  inflammation  propagated  through 
the  nerve  or  nerves  injured  to  the  spinal  cord,  thus  exciting  the  general 
spasmodic  condition.  This  explanation,  though  the  most  logical  which  has 
as  yet  been  offered,  is  apparently  contradicted  hy  the  anatomy  of  many  cases 
in  which  the  nerves  have  been  found  to  all  appearance  healthy,  and  by  the 
course  of  others,  in  which  the  injured  part  has  been  removed,  with  no 
benefit.  Though,  doubtless,  in  the  latter  cases  the  ill-success  might  be  ex- 
plained by  supposing^  that  the  morbid  condition  of  the  medulla  was  already 
generated  ;  and  in  the  former  it  may  be  said  with  much  plausibility  that 
morbid  conditions  really  existing  may  have  Ix^en  overlooked  in  consequence 
of  the  method  of  research  not  having  been  sufficiently  delicate.  Dr.  Lock- 
kaH  Clarke  ^  has  described  alterations  in  the  minute  structure  of  the  spinal 
cord  in  tetanus,  which  may  very  probably  have  existed  in  many  cases  where 
the  cord  was  put  down  as  *  healthy,*  since  such  changes  would  not  be  detected 
by  an  ordinary  naked-eye  examination  of  the  cord,  such  as  is  usually  made'. 
To  the  Siime  effect  are  Dr.  Dickinson's  observations,^  and  other  pathologists 
have  published  similar  cases.  It  is  unnecessary  to  describe  these  changes 
minutely.  Accurate  plates  from  Dr.  Dickinson's  preparations  are  to  be 
found  in  the  '  Syst.  of  Surg.,'  vol.  i.  j).  o30.  Suffice  it  to  say  that  they  show 
inflammatory  exudation   and  extravasation  of  blood  in  the  white  columns 

'   '  Mi«l.  Clnr.  TiMiis.;  vol.  xlviii.  *  '  Mod.  C'liir.  Trans./  vol.  li. 
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and  Bofteniog  of  the  central  grey  matter  of  the  cord.  But  other  investi- 
gators, of  nndonbted  skill,  have  failed  to  find  these  changes ;  *  and  even  allow- 
ing them  to  be  constant,  it  would  still  remain  a  question  whether  they  are 
the  cause  of  the  disease  or  its  consequence.  However,  if  we  do  not  regard 
the  tetanic  condition  as  being  due  to  irritation  of  the  spinal  cord  propagated 
to  it  through  the  injured  nerves,  we  must  take  refuge  in  the  vague  theory 
*  that  it  results  from  poisoning  with  some  peculiar  substances  which  possibly 
are  very  rarely  formed  in  wounds,  and  thence  absorbed'  (Billroth).  Such  a 
theory  leaves  our  knowledge  of  the  pathology  and  treatment  of  the  disease  just 
where  it  found  it.  But  if  we  admit  that  the  disease  starts  from  irritation  of 
the  injured  nerve,  one  practical  conclusion  of  great  importance  would  follow, 
viz.  that  the  nerve  or  the  part  should  be  removed  at  the  first  definite  Treatment, 
symptom  of  tetanus,  and  I  must  say  that  such  a  rule  seems  to  me  a  good 
one.  Mr.  Bryant  *  mentions  a  case  in  which  *  Mr.  Key  amputated  a  leg  on 
account  of  tetanus,  which  had  appeared  six  days  after  an  unreduced  dis- 
location of  the  astragalus.  The  symptoms  disappeared  at  once  after  the 
operation.  On  dissecting  the  foot  the  posterior  tibial  nerve  was  found  to 
have  been  put  violently  on  the  stretch  by  the  projecting  astragalus.*  I  have 
seen  at  least  one  similar  case.  That  amputation,  usually  fails,  however, 
is  quite  true ;  and  this  we  might  expect,  since  the  symptoms  show  that 
the  irritation  has  already  reached  the  central  organ.  Yet  the  chance  that 
it  may  not  have  gone  so  far  as  not  to  be  capable  of  recovery,  if  only  the 
peripheral  excitement  is  removed,  justifies  amputation^  in  my  opinion,  in 
appropriate  cases.  To  be  of  any  service  it  must  be  done  early.  The  same 
end  may  possibly  in  some  instances  be  effected  by  excision  of  a  portion  of  the 
nerve,  but  it  is  rarely  that  the  precise  nerve  can  be  isolated. 

Irrespective  of  these  surgical  measures  the  treatment  of  tetanus  is  en- 
tirely empirical,  and  completely  unsuccessful.  Possibly  we  ought  to  except 
from  this  sweeping  condemnation  the  application  of  ice  to  the  spine,  which 
has,  indeed,  some  logical  basis,  inasmuch  as  it  seeks  to  reduce  the  tempera- 
ture, and  thus  to  combat  the  uiflammation  of  the  part  whose  in-itation  is 
believed  to  generate  the  disease,  and  in  that  sense  may  be  said  not  to  bo 
empirical,  but  it  seems  entirely  unsuccessful.  Nearly  every  drug  in  the 
Pharmacopoeia  has  been  tried  with  occasional  successes  ;  but  these  successes 
have  been  obtained  mainly  in  the  subacute  form  of  the  disease.  Acute 
tetanus,  though  not  uniformly  fatal,  is  very  generally  so,  and  the  few  patients 
who  have  survived  appear  to  have  recovered  under  quite  different  kinds  of 
treatment.  If  life  can  be  prolonged  beyond  the  third  week  recovery  becomes 
probable,  though  instances  of  death  up  to  the  thirty-ninth  day  are  recorded 
by  Mr.  Poland.^  Therefore,  in  our  present  ignorance  of  the  real  pathology 
of  the  disease,  and  consequently  of  the  effect  of  medicines  on  it,  our  great 
object  is  to  keep  the  patient  alive  till  the  time  when,  as  experience  teaches, 

'  Billroth  says :  '  Eokitansky  claims  to  have  seen  a  development  of  young  connective 
tissue  in  the  spinal  medulla,  which  would  make   it  appear  that  there  was  an  inflammatory 
afTection  of  this  nerve-centre.     My  examinations  of  the  spine  and  nerves  in  tetanus  have  thus 
far  given  only  negative  results.'— •  Surg.  Path.'  Translated  by  Hackley,  p.  365. 
^  'Practice  of  Surgery,'  p.  3(5. 
■  Out  of  327  fatal  cases,  79  died  within  2  days. 

104    „     in  from  2  to    6  days. 
90    „  „       5  to  10  days. 

43    „  „     10  to  22  days. 

1 1    „    beyond  the  22nd  day. 

•Syst.  of  Surg.,'  vol.  i.  p.  328. 
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the  irritation  may  have  worn  out«  and  his  powers  may  suffice  to  carry  bim 
throngh.  Chloroform  may  Ik?  cttutiously  tned,  and  if  it  can  be  borne  it  will 
relax  the  spasms  and  permit  the  introduction  of  food  into  the  Btomach ;  but 
its  exhibition  often  8et«  up  an  amount  of  spasm  which  threatens  to  profi 
fatal.  Most  patients  can  get  enough  tiuid  nourishment  tlirough  the  cl 
tet?th  to  keep  themselves  alive,  or  they  can  be  fed  by  a  tube  passed  thron 
the  nostrils.  If  this  is  not  the  case  life  cannot  be  long  supported 
enemata,  and  under  these  circumstances  I  entertain  no  doubt  tliat  it  i| 
justifiable  to  iniluee  anaesthesia  at  any  risk  in  order  to  feed  the  patie 
And  in  such  eireumst^uices  the  lan-nx  may  be  opened,  in  order  to  obvi 
deatli  from  spasm  while  the  patient  is  being  narcotised,  Abso  if  deal 
is  thi-eatened  from  spasm  of  the  glottis  tracheotomy  may  be  performi 
In  one  sneh  case  I  saw  much  difficulty,  from  the  neck  being  twisted^  in 
keeping  the  incisian  near  the  middle  line.  Sleep 
is  always  to  be  piiieui'ed  by  cbloi-al  or  by  morphia, 
which  may  be  injected  snbcntaneously.  The 
bowels  ought,  ro  donbt,  to  be  unloaded  at  the 
commenceiuent  of  the  disease,  and  the  purgation 
shonld  be  frt-qnently  repeated  ;  the  patient  ought 
always  to  be  kept  in  a  cool,  quiet,  darkened  room, 
and  carefully  defended  from  draughts  and  noises. 
As  to  the  internal  ti*eatnient,  it  is  undoubtedly 
justifiable  ttj  use  some  of  the  medicines  wliich 
have  proved  successful  in  other  hands,  or  to  try 
any  new  plan  of  treatment  wliich  affords  a  rational 
prospect  of  success.  Of  the  former  class,  the  ad- 
ministration of  the  tincture  of  aconite  is,  I  think, 
on  the  whole  the  most  pi-oniising.  Five  minims 
of  the  PWrmacopoeia  tincture  may  be  ad- 
ministered in  a  small  quantity  of  any  convenient  vehicle  every  two  hours 
until  Fonie  definite  impression  is  produced  on  the  pulse  and  tempemture- 
In  acute  tetanus  the  temperature  sometiioes  rises  abruptly  and  cnntiui^^B 
ously  till  the  time  of  death,  us  in  the  case  from  which  ttiu  annexed  tliei-md^H 
graph  was  taken ;  and  it  is  in  these  cases  that  large  doses  of  alcohol  may 
be  expected  to  prove  advantageous ;  but  th€^  use  of  alcohol  as  a  specific, 
the  patient  l»eing  kept  in  a  state  of  coiistant  intoxication  or  semi* intoxi- 
cation, Hcems  to  me  not  only  useless  but  injurious.  It  would  be  vain  to 
enumenite  all  the  specifics  which  have  at  various  times  been  recommended. 
They  have  all  obtained  their  reputation  from  their  success  in  a  few  cafles, 
which  were  in  all  probability  of  the  subacute  form — a  form  in  wliich  recovery 
is  common  nmler  any  treatment,  or  under  no  definite  treatment,  if  the  bowela 
be  kept  free  and  the  |>atient's  strength  supported  by  such  food  as  he  can 
easily  take  and  assimilate.  Opium^  chloral,  Calabar-bean,  nicotine,  turpen- 
tine, camphor,  quinine,  strycbnia,  curara,  are  the  chief  among  the  many 
remedies  which  have  obtained  some  reputation,  and  some  of  these  substances 
hnve  been  injected  into  the  veins,  as  chloral,  I  will  only  say  that  those 
medicines  which  tend  to  constipation  (as  opium)  seem  to  be  mischievous ; 
those  which  are  highly  poisonous,  as  nicotine,  cut»am,  strychnia,  appear  to 
add  H  new  danger  to  the  disease,  without  any  rea Mumble  iiope  of  luiielit : 
and  the  same  appears  to  be  true  of  intravenous  ijijtclion.  Quinine  is,  I  have 
no  donbt,  completely  inert  ;  ehlt.ral,  eiimi)hor,  luul  turjieiiline  nve  doubtless 
usL'f'nl  in  subacute  tetanus,  and  the  first  may  afford  some  ivlief  in  the  spasms 
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of  the  acate  disease ;  but  none  of  these,  nor,  as  far  as  I  know,  any  other 
medicine  seems  to  have  any  curative  virtue  in  acute  tetanus. 

Deh'rium  tremens,  the  delirious  excitement  which  depends  on  chronic  I>elirinni 
intoxication,  is  a  disease  which  we  have  only  too  frequent  opportunity  of 
seeing  in  our  hospital  patients,  both  as  a  spontaneous  affection  (in  which 
respect  it  fiiUs  within  the  care  of  the  physician)  and  as  a  complication  of 
surgical  injury,  in  which  latter  respect  alone  I  shall  here  speak  of  it. 

The  delirium  which  is  excited  in  a  patient  labouring  under  chronic  intoxi- 
cation— that  is  to  say,  in  one  whose  blood  and  tissues,  especially  those  of  the 
brain,  are  deteriorated  by  the  too  free  use  of  alcohol — is  marked  by  several 
peculiarities  which  distinguish  it  from  the  delirium  of  ordinary  fever,  as  well  . 
as  from  any  other  form  of  aberration  of  mind.  The  main  peculiarity  of  the 
delirium  is  its  bu9y  character,  and  the  prevalence  of  one  dominant  idea  which 
is  generally  distressing  or  alarming  to  the  patient.*'  The  delirium  is  not 
usually  violent,  and  any  person  who  is  not  afraid  of  the  patient,  and  who  can 
speak  to  him  with  authority,  can  generally  control  him.  The  next,  and 
periiapB  the  most  characteristic,  feature  of  the  disease  is  the  tremor  from 
which  it  takes  its  name,  and  which  is  generally  seen  in  all  the  muscles,  those 
of  the  tongue  and  face  "as  well  as  the  extremities,  though  it  is  most  marked 
in  the  hands.  Another  and  most  painful  symptom  is.  the  want  of  sleep,  and 
indeed  of  any  rest  either  of  body  or  mind  ;  and  this  sleeplessness  will  usually 
be  found  to  precede  the  delirium.  A  restless,  tremulous,  feverish,  half- 
rational  condition  commonly  ushers  in  the  defined  attack  of  delirium.  The 
general  condition  is  also  most  unlike  that  of  the  delirium  of  either  traumatio 
or  any  other  fever.  Traumatic  fever  may  of  course  accompany  the  attack  of 
delirium  tremens  in  surgical  cases,  but  apart  from  this,  there  is  little  evidence 
of  general  fever.  The  temperature  is  not  high,  the  skin  is  usually  bathed  in 
a  profuse  sweat,  the  tongue  instead  of  being  dry  and  brown  is  moist,  white, 
and  oedematous,  the  pulse  is  small  and  quick,  but  not  hard.  There  is  almost 
always  a  loathing  for  food,  and  the  patient  often  vomits.  Evidences 
of  visceral  disease  will  often  be  discovered,  especially  in  the  kidneys  and 
liver. 

The  treatment  of  delirium  tremens  used  to  be  conducted  on  the  anti- 
phlogistic plan,  the  disease  being  confounded  with  inflammation  of  the  brain, 
and  this  treatment  was  very  fatal.  In  the  reaction  from  this  error  it  became 
usual  to  treat  the  disease  with  enormous  quantities  of  stimulants  and  of 
opium ;  and  1  cannot  but  think  that  this  treatment,  if  pursued  on  a  merely 
routine  plan,  is  also  unsuccessful,  i.e.  that  it  aggravates  instead  of  diminishing 
the  danger  of  the  disease,  though  not  to  so  great  a  degree  as  the  depleting 
plan.  In  fact,  every  case  of  delirium  tremens  should  be  treated  on  its  own 
indications.  In  the  premonitory  stage,  when  the  occurrence  of  tremor,  with 
some  restlessness,  in  a  patient  known  or  reasonably  suspected  to  be  of  drunken 
habits,  gives  fair  cause  for  believing  that  an  attack  of  delirium  tremens  is 
imminent,  it  is  only  too  common  to  ply  the  patient  with  more  stimulants, 
probably  on  the  principle  contained  in  the  old  proverb,  '  A  hair  of  the  dog 
that  bit  you.*  No  treatment  can  have  less  support  from  logic,  nor  do  I  think 
that  experience  lends  it  any  support  either.  In  patients  of  drunken  habits 
admitted  into  the  hospital  I  make  it  a  rule  to  give  them  no  more  stimulant 
than   to  a  healthy  and  sober  person,  to  purge  them  freely,  supplying  them 

'  See  IJarc'lay,  'Syst.  of  Surg.,'  vol.  i.  342. 
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with  a  good  snpportiDg  diet,  and  procure  sleep  by  the  subcutaneous  injection  of 
morphia  if  necessaiy ;  and  under  this  regimen  the  threatening  symptoms  almost 
uniformly  disappear.  When  the  delirium  is  fuUy  developed  the  same  line  of 
treatment  should  be  pursued.  The  chief  indications  are  to  soothe  the  patient 
as  much  as  possible,  to  procure  sleep,  and  to  enable  him  to  take  food.  For 
the  first  purpose  it  is  most  essential  to  use  no  mechanical  restraint  if  it  can 
be  avoided.  In  public  institutions,  where  separate  rooms  can  be  obtained 
for  the  treatment  of  the  case,  and  the  services  of  a  number  of  men  can  be 
procured  if  required,  it  ought  to  be  very  rarely  necessary  to  tie  down  a 
patient  sufTering  from  delirium  tremens ;  and  if  unnecessary  it  cannot  but  be 
prejudicial  to  the  case.  In  order  to  procure  sleep  opium  or  morphia  must 
generally  be  given.  The  slighter  cases  may  recover  the  power  of  sleep  under 
free  purging,  as  they  regain  that  of  taking  food  ;  but  in  almost  all  traumatic 
cases  it  is  advisable  to  procure  sleep  at  once,  as  the  restlessness  of  the  patient 
renders  him  liable  to  disturb  the  injured  parts.  Chloral  may  procuitj  sleep 
in  the  slighter  cases ;  but  speaking  generally  the  best  agent  for  this  purpc  se 
is  morpbin,  which  ought  to  be  injected  under  the  skin  in  a  tolerably  large 
dose  (gr.  ^),  and  repeated  in  about  half  an  hour,  if  sleep  is  not  obtained,  and 
so  on  until  the  patient  does  go  to  sleep.  At  the  name  time  the  bowels  should 
be  kept  very  freely  open,  and  it  may  be  necessary  to  give  some  tonic,  quinine, 
ammonia,  or  bark  with  mineral  acid. 

The  use  of  stimulants  in  delirium  tremens  will  need  all  the  care  and  all 
the  experience  of  the  surgeon.  In  most  cases  I  believe  some  amount  of 
stimulant  must  be  given,  since  the  patient  is  weakened  both  by  the  shock  of 
the  injury  and  by  the  restlessness  and  agitation  of  the  delirium,  and  cannot 
bear  the  deprivation  of  his  accustomed  drink.  But  I  am  in  the  habit  of 
limiting  that  quantity  as  much  as  the  state  of  the  pulse  permits  while  the 
patient  remains  unable  to  take  food,  and  diminishing  it  rapidly  as  soon  as 
nutrition  can  be  procured  otherwise.  And  when  the  patient  is  once  out  of 
serious  danger  I  am  quite  sui'e  that  the  enforcement  of  total  abstinence  is  as 
good  for  his  physical  as  for  his  moral  health. 

In  other  cases,  as  it  seems  to  me,  in  which  the  symptoms  are  not  urgent 
and  the  pulse  is  strong,  there  is  no  need  for  the  administration  of  any  stimu- 
lant or  tonic ;  but,  on  the  ecntniry,  along  with  the  free  administration  of 
purgatives  the  cautious  use  of  antimony  seems  to  assist  in  getting  rid  of  the 
poison  and  restoring  the  appetite.  As  to  the  alleged  benefits  to  be  derived 
from  the  administration  of  very  large  doses  of  digitalis,  I  have  no  experience. 
Generally  when  the  patient  can  once  be  got  to  take  food,  and  particularly 
solid  food,  with  a  relish,  sleep  will  return,  and  he  will  soon  be  well ;  and, 
convei  sely,  if  sound  sleep  can  be  procured,  generally  the  appetite  will  return 
and  the  case  will  do  well.  But  this  is  only  genei-ally  ti*ue.  In  some  cases 
the  patient  will  sink,  although  the  insomnia  lias  been  conquered.  A  man 
was  ver}'  lately  under  my  care  with  compound  fracture  of  the  leg  in  whom 
a  severe  attack  of  delirium  tremens  came  on  shortly  after  the  injury.  "  After 
two  days  of  restlessness  a  sound  and  natural  sleep  of  sevcml  hours  was  pro- 
cured by  the  subcutaneous  use  of  morphia.  He  awoke  refreshed  and  free 
from  any  signs  of  the  constitutional  effect  of  opium,  but  soon  began  to  sink, 
and  died  rapidly.  Extensive  disease  of  the  liver  and  other  viscera  was  the 
cause  of  death  in  this  instance.  And  our  prognosis  in  cases  of  delirium 
tremens  must  always  be  a  cautious  one,  since  latent  visceral  diease,  such  as 
fatty  heart,  may  very  possibly  be  present. 

I   would,   however,  again   urge  on  the  reader  the  great  importance  of 
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avoidinj^  over-narcotism  or  over-stimulation  in  this  disease.  Great  as 
the  virtue  of  opium  and  morphia  is  when  judiciously  employed,  we  must 
not  foi^g^t  that  when  not  well  borne  they  constantly  produce  delirium,  and 
that  a  form  of  delirium  tremens  has  sometimes  been  known  to  be  produced 
by  opium-eating.  Nor  can  I  see  on  what  ground  of  reason  or  of  therapeutical 
experience  we  can  expect  a  cessation  of  the  effect  from  a  continuance  of  the 
very  irritation  which  produced  it.  Yet  this  is  exactly  what  is  implied  in 
the  routine  treatment  of  delirium  tremens  with  stimulants.  We  find  a 
patient  who  has  soddened  his  brains  with  gin  and  beer,  and  probably  has 
already  suffered  from  previous  attacks  of  delirium,  and  we  think  we  shall 
cure  him  with  more  gin  and  beer^ 
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Poisoned 
wouncU. 


Dissection- 
wounds. 


The  inflammatory  complications  which  we  have  been  studying  hitherto 
attack  wounds  of  all  kinds,  irrespective,  as  far  as  we  know,  of  anything 
special  in  the  nature  of  the  injury  ;  but  there  is  a  large  class  of  wounds  in 
which  the  inoculation  of  some  definite  poison  produces  symptoms  more  or 
less  peculiar. 

It  would  be  endless  to  enumerate  all  the  varieties  of  poison  whicb  may  be 
conveyed  into  wounds,  or  all  the  various  ways  in  which  such  conveyance 
may  be  effected.  It  will  be  enough  for  our  present  purpose  to  divide  poisoned 
wounds  into  the  three  following  kinds :  (1)  wounds  inoculated  with  matters 
which  produce  only  ordinary  traumatic  fever  and  its  complications ;  (2) 
wounds  inoculated  with  matters  which  produce  symptoms  of  specific  general 
poisonings;  (3)  wounds  inoculated  with  matters  which  produce  definite 
diseases.  The  first  class  of  cases  is  only  separated  from  those  which  have 
been  described  in  the  previous  chapters  by  the  fact  that  in  these  a  mater ies 
fiiorhi  is  known  to  have  been  inoculated,  whilst  in  those  nothing  of  the  kind 
is  known  to  have  taken  place,  though  there  can  be  little  doubt  that  in  many 
instances  the  wound  has  really  been  .poisoned  at  the  time  of  its  infliction ; 
and  in  many  of  the  cases  of  secondary  complications  (erysipelas,  pyasmia,  Ac.) 
the  symptoms  are  so  exactly  similar  to  those  of  poisoned  wounds  as  to  leave 
no  reasonable  doubt  that  they  depend  on  the  imbibition  into  the  blood  of 
morbid  poisons  developed  spontaneously  in  the  wound,  exactly  similar  to, 
if  not  identical  with,  those  which  are  inoculated  in  cases  of  poisoned  wound 
(see  page  14).  The  first  class  of  poisoned  wounds  is  best  illustrated  by 
dissection-wounds — injuries  which  display  the  phenomena  of  such  wounds 
in  their  most  characteristic  form,  with  the  exact  circumstances  of  w^hich  we 
are  acquainted  from  the  moment  of  their  infliction,  and  with  which  few  of 
us  are  not  familiar  from  painful  experience.  The  very  same  injuries  are 
suffered,  in  the  course  of  their  business,  by  cooks,  butchers,  fishmongers,  Ac. ; 
and  similar  symptoms  may  be  elicited  by  inoculation  with  various  other 
substances,  both  vegetable  and  mineral,  though  these,  especially  mineral 
matters,  do  not  often  occasion  more  than  mere  local  inflammation. 

The  phenomena  of  dissection- wounds  occur  in  an  acute  or  chronic  form. 
The  former  is  perhaps  the  most  formidable  and  the  most  rapidly  fatal  of  all 
the  forms  of  septicajmia.  I  have  spoken  of  them  as  '  wounds,'  but  the 
inoculation  may  pass  through  the  unbroken  skin,  and  has  done  so  in  many  re- 
corded instances — notably  that  of  Sir  J.  Paget.*  It  seems  universally  admitted 
that  '  the  most  dangerous  post-mortem  examinations  are  those  of  women 
who  have  died  with  puerperal  peritonitis ;  and  that  the  inflammatory  pro- 
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dacLs  of  pjffimial  disease  are  especiallj  viralent  after  death.'  They  are  also 
ospeciallj  viralent  before  death.  Thus,  Sir  J.  Paget  tells  as  that  both  his 
o^Ti  narse  and  the  nurse  of  a  friend  of  his  who  was  saffering  at  the  same 
time  from  dissection- wound  had  their  fingers  poisoned  by  the  matter.  The 
danger  seems  only  present  during  life  or  for  a  short  time  after  death  ;  when 
advanced  putrefaction  comes  on  no  such  special  poisonous  property  is  ob- 
served. Wounds  poisoned  in  the  dissecting-room  hardly  ever  develope  more 
than  the  milder  or  chronic  symptoms.  The  nature  of  the  virus  is  not  known, 
nor  is  it  known  what  makes  a  man  liable  to  it ;  but  it  seems  as  if  an  im- 
mnnity  could  be  acquired  by  constant  exposure,  exactly  as  one  can  be  ac- 
climatised to  any  other  form  of  morbid  influence.  *  They  who  are  day  after 
day  engaged  in  dissections  or  in  post-mortem  examinations,'  says  Sir  J. 
Paget,  '  usually  acquire  a  complete  in^mnnity  from  the  worse  influences  of 
the  virus.  They  may  suffer  local  troubles  from  it,  or  they  may  lose  health 
through  the  influence  of  bad  air  or  over- work,  but  they  do  not  suffer  with 
any  infection  of  the  lymph  or  blood.'  Though  spoken  of  for  convenience  as 
dissection- wounds  or  dissection- poisons,  the  affection  is  one  which  may  result 
also  from  the  inoculation  of  matters  from  living  bodies,  as  many  cases  show 
— ^notably  that  which  deprived  the  profession  some  years  ago  of  the  rising 
talent  of  Mr.  Maurice  CoUis,  who  died  from  inoculation  received  in  an 
operation  for  the  removal  of  a  tumour  of  the  jaw.  Sir  J.  Paget  has  noticed 
a  fact  which,  if  it  be  confirmed  by  subsequent  experience,  will  be  of  the 
highest  importance,  viz.  that  one  attack  serves  to  give  an  inmiunity  for  a 
considerable  time  from  renewed  infection,  though  this  immunity  is  not 
permanent. 

The  most  acute  cases  are  well  described  in  the  words  of  Mr.  Callender, 
quoted  on  page  28,  as  a  description  of  septicemia  in  its  severest  and  most 
rapidly  fatal  form ;  and,  as  far  as  I  know,  the  occurrence  of  such  symptoms 
precludes  all  hope  of  recovery,  though  we  must,  of  course,  ti'y  to  support  the 
patient  and  relieve  tension  in  any  parts  which  may  be  inflamed  by  timely 
incisions.  But  frequently  the  fatal  issue  occurs  before  any  local  inflamma- 
tion shows  itself. 

Happily,  however,  such  cases  are  very  rare.  The  only  one  which  has 
lately  occurred  in  this  city  was  that  which  led  to  the  lamented  death  of 
Dr.  Anstie.  The  subacute  form,  such  as  that  which  is  illustrated  by  Sir  J. 
Paget's  illness,  of  which  he  has  given  so  graphic  and  practical  an  account  in 
his  recently  published  volume,  is  much  more  common.  The  channel  of  in- 
fection seems  in  these  and  the  chronic  cases  usually  to  be  the  lymphatic 
vessels,  whilst  there  is  reason  to  believe  that  in  some  at  least  of  the  acute 
cases  the  poison  passes  directly  into  the  mass  of  the  blood  through  the  veins. 
The  first  symptom,  therefore,  in  most  of  the  subacute  cases  is  inflammation  of 
the  glands,  with  or  without  inflamed  absorbents ;  and  as  the  seat  of  inoculation 
is  almost  always  the  hand  or  forearm,  the  glands  affected  are  the  axillary. 
Frequently  the  inflammation  and  resulting  suppuration  is  confined  to  these 
glands  or  the  tissues  which  envelope  them.  At  other  times  diff'use  inflamma- 
tion attacks  the  whole  of  the  cellular  tissue  of  the  chest  or  back,  leading  to 
extensive  suppuration.  But  the  measure  of  the  acuteness  of  the  process  and 
of  the  danger  is  given  by  tliat  of  the  fever  which  accompanies  these  local  lesions. 
However  severe  the  latter  may  be,  we  expect  the  patient  to  recover  so  long  as 
the  pulse  is  fairly  good,  the  temperature  not  excessive,  the  appetite  tolerable, 
and  the  internal  organs  unaff*ected.  But  a  patient  in  this  state  is  always 
hanging  on  the  verge  of  erysipelas,  or  pyeemia ;  and  when  a  recurrence  of 
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rigors,  or  any  symptom  of  mischief  in  the  chest  or  joints,  shows  that  the 
local  poison  has  or  may  have  ]>assed  into  the  mass  of  the  blood,  the  prognosis 
becomes  nmch  more  anxious.'  Yet  in  many  erases  daring  the  course  of  the 
local  inflammation  we  see  a  low  form  of  bronchopneumonia  come  on  and 
pass  off  harmlessly.  It  is  difficult  to  account  for  this  otherwise  than  as  the 
result  of  pyajmic  poisoning,  except  in  cases  where  (as  in  Sir  J.  Paget's) 
there  may  have  been  some  previous  illness  which  has  left  a  predisposition  to 
pneumonic  inflammation.  But  I  have  seen  the  same  event  where  no  such 
predisposition  existed ;  and  it  has  seemed  to  me  that  the  prognosis  depends 
mainly  on  the  time  of  occurrence  of  the  chest  symptoms,  being  more  favour- 
able the  longer  after  the  injury  they  occur.  There  are  other  cases  in  which 
the  disease  begins,  not  in  the  glands,  but  as  phlegmonous  erysipelas  of  the 
limb,  not  necessarily  starting  from  the  wound,  and  other  rarer  eases  of 
common  cutaneous  erysipelas  occur ;  but  these  cases  do  not  offer  any  other 
noticeable  peculiarity.  The  danger  is  the  same,  the  course  of  the  constitu- 
tional infection  is  the  same,  and  the  treatment  must  be  the  same,  in  what- 
ever part  the  erysipelatous  inflammation  commences — ^whether  in  the  skin, 
the  cellular  tissue,  or  the  glands.  For  it  must  be  remembered  that  (as 
stated  above)  the  relation  between  erysipelas  and  absorbent  inflammation 
is  a  very  close  one  indeed,  and  it  seems  a  matter  of  perfect  indifference 
whether  the  disease  commences  by  one  form  of  inflammation  or  the  other, 
and  whether  it  starts  from  the  axilla  or  the  forearm. 

The  chronic  cases  are  those  which  are  also  happily  by  far  the  most 
common,  being  limited  merely  to  inflammation  wifh  or  without  abscess  of  the 
glands,  or  slight  absorbent  inflammation  with  slight  and  transient  disturbance 
of  the  general  health. 
Treatment,  In  this,  as  in  all  other  cases,  prevention  is  better  than  cure.     All  students 

know  the  importance  of  having  the  hands  *well  greased  or  oiled  when  per- 
forming a  post-mortem  examination  in  a  case  of  acute  internal  inflammation; 
and  if  they  are  unlucky  enough  to  prick  or  cut  themselves,  the  first  thing  is 
to  tie  a  ligature  tightly  round  above,  and  then  the  wound  should  be  at  once 
squeezed,  so  as  to  encourage  a  copious  flow  of  blood  from  it,  and  it  should 
then  be  sucked  for  a  long  time,  so  that  all  morbid  matter  may  be  sacked  out 
of  it.  It  may  then  be  right  to  cauterise  it  thoroughly,  and  undoubtedly  this 
plan  gives  more  security  against  absorption  of  virus,  but  of  course  at  the 
expense  of  some  inevitable  local  inflammation.  On  the  first  appearance  of 
any  unpleasant  symptom,  rest,  country  air,  purgation,  and  generous  living 
are  essential.  Most  surgeons  agree  in  thinking  that  the  reason  why  dissection- 
wounds  are  so  much  less  fatal  now  than  heretofore  is  because  the  so-called 
*  antiphlogistic '  has  been  superseded  by  the  stimulant  plan  of  treatment. 
When  the  characteristic  symptoms  are  developed  the  treatment  must  be  con- 
ducted on  the  same  principles  as  in  other  cases  of  blood-poisoning.  Rest  of 
body  and  quiet  of  mind  (if  possible)  are  of  great  importance,  but  the  latter 
is  not  easy  to  obtain.  I  have  usually  found  that  surgeons,  when  overtaken 
themselves  by  any  grave  surgical  malady,  are  peculiarly  nervous  and  appre- 
hensive, as,  indeed,  is  natural.  Yet  such  apprehensions  are  more  common  in 
the  subacute  than  in  the  acuter  and  more  deadly  form  of  the  complaint,  in 

*  Sir  J.  Paget  says :  *  This  seems  to  be  a  poiut  of  distinction  between  these  dissection- 
poisons  ami  pysemia :  their  effects  are  at  first,  however  severe,  comparatively  limited  to  the 
part  poisontKl,  and  to  the  lymphatic  vessels  ami  glands,  or  to  the  cellular  tissue  nearly  in 
relation  with  it.  They  may  lead  to  pyaemia,  but  they  do  this  only  l»y  secondary  changes,  or 
as  it  were  by  some  accident.' — Op.  cit.,  p.  331. 
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which  the  mind  is  too  mnch  oppressed  to  have  much  room  for  fear,  and 
therefore  the  inevitable  anxiety  may  generally  be  relieved  by  the  assurance 
that  such  cases  almost  always  end  well.  The  patient's  strength  must  be 
supported  by  such  food  and  drink  as  he  can  easily  and  comfortably  digest ; 
and  Sir  J.  Paget  testifies  to  the  relief  afforded  by  free  and  early  incisions 
into  the  abscesses,  and  I  would  add,  into  any  inflamed  part  where  tension  is 
manifest,  though  no  pus  may  be  formed.  And,  as  the  same  great  authority 
intimates,  it  is  probable  that  diligent  and  judicious  nursing  has  quite  as  much 
to  do  with  the  patient's  recovery  as  medical  or  even  surgical  treatment. 

II.  Wounds  inoculated  with  matters  which  act  as  general  poisons  arQ  Wounds  of 
chiefly  those  inflicted  by  the  bites  of  venomous  serpents,  or  the  stings  of  ^J^^J** 
venomous  insects,  though,  as  to  the  latter,  it  seems  that  practically  it  is  only 
the  scorpion,  and  that  only  in  very  hot  climates,  whose  sting  produces  any 
serious  general  symptoms.  The  insects  of  this  climate,  hornets,  wasps,  bee&, 
&c,f  produce  only  local  inflammation  by  their  stings,  and  this  so  trivial  as 
seldom  to  require  any  skilled  assistance.  Some  form  of  ammonia  (sal- vola- 
tile or  eau  de  luce),  indigo,  in  the  form  of  the  domestic  *blueball,'  whitening, 
flour,  ink,  are  some  of  the  common  remedies  enumerated  in  the  order  of  their 
apparent  efficiency.  It  is  said  that  bees'  and  wasps*  stings  inside  the  throat 
sometimes  produce  a  degree  of  swelling  which  requires  scarification. 

So  also,  in  this  climate,  the  bite  of  a  snake  usually  produces  local  conse- 
quences only.  The  common  snakes  are,  of  course,  jjerfectly  harmless — in  fact, 
are  common  and  favourite  playthings  of  schoolboys — ^but  the  adder,  or  viper, 
is  undoubtedly  venomous.  I  never  saw  a  case  in  which  the  venom  produced 
any  worse  consequences  than  a  sharp  attack  of  phlegmonous  erysipelas^ 
though  this  may,  of  course,  prove  fatal.  But  the  tropical  snakes  infuse  into 
their  bites  a  venom  which  acts  as  a  specific  poison,  and  in  the  most  venomous 
species  this  poison  is  as  rapidly  and  as  surely  fatal  as  any  substance  known 
to  pharmacologists.  In  the  severest  cases  the  effects  are  developed  so  rapidly 
as,  according  to  Mr.  Busk,  to  resemble  those  of  prussic  acid  more  than  any. 
thing  else,  but  usually  an  interval  elapses.  The  symptoms  may  be  divided 
into  general  and  local.  .  The  first  symptom,  in  nearly  all  cases,  appears  to  be 
a  general  shock  to  the  nervous  system,  attended  with  faintness,  tremor,  and 
great  depression,  sometimes  with  stupor,  loss  of  sight,  vomiting,  trismus,  and 
general  insensibility.  At  the  same  time  great  and  sometimes  intense  local 
pain  is  set  up.  The  limb,  if  the  wound  is  in  one  of  the  extremities,  rapidly 
swells  ;  at  first  pale,  the  surface  of  the  swelling  soon  becomes  red,  and  after* 
wards  livid,  and  covered  with  phlyctenulro  filled  with  sanious  fluid.  In  somo 
cases  the  swelling  continues  to  spread  through  the  whole  limb  up  to  the  trunk 
or  even  through  the  entire  body,  whose  surface  assumes  a  jaundiced  hue; 
The  [local]  symptoms,  in  fact,  very  closely  resemble  those  of  ordinary  phleg- 
monous erysipelas.  The  constitutional  symptoms,  independently  of  the  first 
shock,  are  what  might  be  expected  to  accompany  such  a  local  affection,  and 
in  intensity  are  in  proportion  to  its  violence.'  ^  Mr.  Busk  points  out  the 
analogy  between  this  dreadful  poison  and  the  ferments  which  act  in  the  blood 
to  develop  the  most  formidable  kinds  of  fever,  as  small- pox,  and  to  the  dis- 
section-poisons of  which  we  have  just  spoken.  But  ho  also  dwells  on  the 
fact  that,  unlike  those  poisons  which  produce  (as  far  as  is  known)  the  same 
intensity  of  symptoms,  whether  they  are  introduced  in  small  quantity  or  large, 

*  Busk,  in  '  System  of  Surgery/  vol.  v.  p.  941  ;  2nd  od. 
F 


66 


^VNIMAL   POISONS, 


TUe  intra- 
"Vcnous  in- 

of  &m- 
Tiiiinin  in 


the  sei-pt  nt.]>ui8on  clGpends  for  its  inteDsity  directly  on  its  qnftntity  in 
tion  to  tlir  iiinBs  of  the  blcmd  into  which  it  is  introduced  ;  so  that  two  bit« 
will  kill  tlie  Bamc  animal  more  quickly  and  surely  than  one,  and  a  siniiliif 
bite  frtim  the  same  serpent  will  act  more  intensely  on  a  small  animal  than  A 
large  one.  The  situation  of  the  bite  alao  influences  the  rapidity  and  certaint/ 
of  the  action,  a  bite  on  the  Ctce  or  tmnk  being  far  moi'e  dangerous  than  one 
on  the  oxtreujities.  The  knowledge  of  these  deadly  animals  is  essential  to 
those  who  have  to  pmctise  in  tropical  climates,  bnt  the  pi'esent  work  is 
hardlj"  the  place  for  any  description  of  them,  I  mnst  nefer  the  reader,  for  s 
condensed  account,  to  the  eaaay  of  Mr.  Bnsk  above  quoted,  and  for  more 
complete  anatomical  and  zoological  details  to  the  special  works  on  the 
subject,  and  [larticularly  on  the  subject  of  the  Indian  snakes  to  Professor 
Fayrer*8  great  work,  *The  Thanatophidia  of  India/ 

The  treatment  of  these  injuries  must  be  divided  into  the  prophylactic  and 
the  curative.  As  in  all  other  poisoned  wounds,  the  most  effectual  treatment 
is  at  once  to  tie  a  ligature  tightly  round  the  limb  above  the  wound,  to  excise 
the  part  fi-eely  with  a  sliarp  knife,  and  then  to  suck  the  blood  out  repeatedly,* 
and  cauterise  the  surfece  deeply  before  removing  the  ligature;  or  if  the  fingw 
is  the  seat  of  the  bite,  to  cut  it  off  at  onoe. 

Bnt  it  is  obvious  tlrnt  opportunities  for  adopting  Ruch  precautions  can 
very  rarely  be  afforiled.  Then  arises  the  question,  is  any  other  treatment  of 
any  avail  ?  Now,  it  must  be  premised  that  the  venomous  serpents  differ 
greatly  in  the  activity  of  tlieir  venom;  that  the  probability  of  inoculatioa 
and  the  intensity  of  the  pms^ming  will  differ  accoi-ding  as  the  poison-gland  is 
fbl!  or  empty  ;  and  that  a  person  may  be  bitten  without  any  penetration  of 
the  skill  having  been  effected,  or  any  of  the  virus  being  brought  into  contact 
with  the  absorbent  vessels. 

Thus  it  is  never  quite  certain,  when  a  person  recovers  after  the  bite 
of  a  deadly  serpent  trntler  a  certain  mode  of  treatment,  whether  he  ha5 
recovered  in  consequence  of  the  specific  effects  of  the  treatment,  or  in  conse* 
quence  of  the  insufficiency  of  the  dose  of  the  joison  ;  and  this  objection  has 
been  made  to  the  only  method  of  specific  tivatment'  which  it  is  in  the  leaai 
worth  while  to  diacnss,  viz.  the  intni venous  injection  of  ammonia,  and  made 
on  the  great  authority  of  Professor  P'ayrer.  He  attempts  to  show  that  in 
wounds  prciduccd  by  the  deadly  serjienti<  of  India,  when  those  wounds  &irly 
penetrate  the  sktn^  the  injection  of  ammonia  into  the  veins  rather  hastens  death 
than  otherwim%  and  he  i-egards  the  plan  as  positively  hurtfal.  The  recoveries 
which  have  ensued  inAustndia  he  explains  as  dne  to  the  less  poisonous  nature 
of  the  serpents  of  tlmt  country,  or  to  the  iusatficient  injection  of  the  poison* 
Yet  it  must  be  admitted  that  in  many  cases  of  serpent- bite  in  Australia  th« 
poison  seema  to  have  lieen  potent  enough  to  produce  death  when  no  treat* 
ment  Ims  been  adopted  ;  that  the  symptoms  described  in  many  of  the 
Australian  easels  have  been  very  alarming,  and  that  the  treatment  seems  to 
have  approved  itself  to  persons  of  experience,  so  as  to  have  come  widely  into 
use  in  the  country  in  wliich  it  was  devised.  And  as  to  the  inci^eased  danger 
which  the  injeetion  itself  may  cause,  it  is  surely  a  matter  of  very  slight 
imptirtance.  In  a  case  wliich  is  certain  otherwise  to  prove  fatal  in  a  very 
short  time  it  matters  little  whether  tho  treatment  employed  exposes  the 
patient  to  the  danger  of  dying  a  few  minutes  sooner,  provided  only  that  it 
offers  any  reasonable  chance  of  safety.     And  I  must  say  that  to  my  mind 

'  There  is  no  dfing«r  in  Ricking  the  ^loisoii  out  of  niiy  vouul?,  (except  Um  diLoger  of  therf 
lN»)ng  A  craick  or  wound  in  tho  mouth  hy  which  the  ptJtson  nifiy  h^  absorbeiL 
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it  is  quite  clear  that  Prof.  Halford's  treatment,  whether  it  is  sufficiently 
energetic  or  no  to  combat  the  effects  of  the  virus  of  the  most  deadly  serpents, 
has  acted  beneficially,  and,  as  far  as  we  can  judge  from  published  accounts, 
has  saved  life  in  many  of  the  bites  from  the  Australian  serpents,  and  deserves 
to  be  fully  tested  in  those  of  other  countries.  Prof  Halford  directs  that  the 
liquor  ammoniaB  fortior  is  to  be  diluted  with  two  or  three  times  its  bulk  of 
water,  and  of  this  mixture  from  20  to  30  drops  are  to  be  injected  into  one 
of  the  large  veins  as  near  the  bite  as  possible.  If  the  symptoms  are  relieved, 
but  the  patient  seems  still  in  danger,  the  injection  may  be  repeated  as  soon 
as  the  operator  thinks  it  prudent. 

If  this  treatment  is  delusive,  no  other  is  at  present  known  ;  the  various 
specifics  so-called,  such  as  the  Tanjore  pill,  the  decoction  of  snake-root,  &c., 
are,  I  believe,  admitted  to  be  inert,  and  the  only  thing  that  can  be  done  is  to 
keep  the  patient  alive  by  copious  stimulation  or  artificial  respiration.^ 

m.  The  next  class  of  poisoned  wounds  is  that  in  which  specific  diseases 
are  excited.  .  These  are  wounds  poisoned  by  the  secretions  from  diseased 
animals,  viz..  Glanders  and  Hydrophobia.^ 

Glanders  in  the  horse,  and  in  man  also,  appears  in  two  forms,  one  of 
which  is  acute,  and  very  deadly — acute  glanders,  or  glaiidera  proper ;  the  other 
is  chronic,  and  often  followed  by  recovery — farcy,  or  chnmic  glanders.  Glan- 
ders consists  essentially  in  the  eruption  under  the  mucous  membrane  of  the 
respiratory  passages  in  the  face  of  a  number  of  inflammatory  deposits,  or 
buds,  somewhat  resembling  the  gummata  found  in  syphilis,  only  much  more 
rapidly  formed.  Accompanying  this  eruption  is  a  general  inflammation  of 
the  whole  sub-mucous  tissue,  and  usually  also  (though  not  always)  a  vesicular 
or  pustular  eruption  on  the  free  surface  of  the  mucous  membrane.  Previous 
to  the  eruptive  stage  there  is  a  premonitory  feverish  stage,  characterised 
by  general  indisposition,  with  peculiar  wandering  pains,  followed  by  feverish 
excitement  and  shivering,  and  succeeded  by  pains  which  simulate  rheumatism, 
and  which  appear  to  be  often  due  to  an  eruption  under  the  skin  similar  to 
the  glanders-eruption  under  the  mucous  membrane.  The  longer  the  pre- 
monitory stage  is  delayed  after  inoculation,  and  the  longer  the  eruption  is 
delayed  after  the  premonitory  ^t^^,  the  more  hopeful  is  the  case. 

The  glanders-eruption  attacks  the  internal  organs,  especially  the  lungs 
and  pleura;,  and  less  commonly  the  testicle,  kidney,  pancreas,  and  the  synovial 
membranes.  Besides  the  eruption  in  or  under  the  skin  and  mucous  membrane 
there  is  a  peculiar  afiection  of  the  lymphatic  vessels  and  glands,  to  which  the 
name  '  farcy '  is  more  particularly  appropriated,  and  which  consists  in  the 
development  in  the  course  of  the  lymphatic  vessels  of  tubercles — '  farcy-buds ' 
as  they  are  called — which  appear  to  be  exactly  similar  to  the  tubercles 
constituting  the  glanders-eruption.  And  coincident  with  this  are  the  usual 
symptoms  of  diffused  inflammation  and  obstruction  of  the  lymphatics,  pain, 
oedema,  suppuration,  and  ultimately  permanent  laming  of  the  affected  limb. 

It  seems  almost  a  pity  to  describe  the  disease  under  two  different  names, 
since  glanders  and  farcy,  as  above  described,  do  not  differ  from  each  other 
in  any  essential  particulars,  and  the  inoculation  from  a  farcy-bud  will  pro- 
dnce  glanders  and  mce  versa.     Sometimes  the  term  glanders  is  restricted  to 

'  An  interesting  summary  of  some  experiments  on  intravenous  injection  and  artificial 
lespiration  in  snake-bite  will  be  found  in  '  Brit.  Med.  Journ.,'  June  19,  1876. 

*  Possibly  the  malignant  pustule  or  '  cliarbon '  might  be  added  to  these,  but  I  have 
thonght  it  better  to  place  this  in  the  same  chapter  with  Carbuncle,  under  the  affections  of 
the  Sktx. 
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cases  in  wliicli  the  nose  is  affected,  and  farcy  to  those  in  which  it  is  not :  a 
more  intelh'gible  though  an  equally  arbitrary  division. 

Virchow  describes  the  tubercles  of  glanders  (or  farcy)  under  the  skin 
thus : — *  At  first  there  appear  some  red  spots,  which  are  very  small  and 
resemble  flea-bites,  and  soon  acquire  a  papular  elevation,  subsequently  rising 
above  the  level  of  the  surface  like  small  shot,  assuming  a  yellow  colour. 
These  shot-like  knots  are  either  flat  or  round,  and  do  not  lie  in  a  bladder- 
like elevation  of  the  epidermis,  but  in  a  kind  of  hole  in  the  corium,  as  if  the 
latter  had  been  punched  out.  They  are  not  always  solitary,  but  often  dis- 
posed in  groups.  There  is  some  surrounding  injection,  and  under  the 
epidermis  there  is  found  a  puriform  and  yellow  fluid,  seemingly  consistent, 
and  which  is  chiefly  formed  from  softening  of  the  knot.  They  are  composed 
of  a  homogeneous  yellowish  substance,  which  is  pretty  firm  and  somewhat 
brittle,  and  has  a  great  resemblance  to  tubercle.  Microscopically  examined^ 
they  present  an  amorphous  granular  appearance,  mixed  with  cell-elements 
and  cell-growths,  and  numerous  fat  globules.*  *  The  eruption  is  formed  by 
vesication  over  these  tubercles,  the  vesicles  soon  becoming  filled  with  pus,  in 
which  stage  the  eruption  is  likened  to  varicella.  The  action  on  the  mucous 
membrane  of  the  nose  must  be  similar,  but  it  is  less  easy  to  verify  it.  It  is 
accompanied  with  discharge  from  the  nose,  which  soon  becomes  purulent, 
oodema,  and  inflammation  of  the  face,  sometimes  passing  on  to  gangrene, 
swelling 'and  abscess  of  the  salivary  glands  and  of  the  tonsils. 

In  its  acute  form  the  disease  is  very  fatal,  and  sometimes  very  rapidly 
so.  It  proves  fatal  either  by  mere  exhaustion  or  by  a  form  of  pyaomia  in 
which  the  secondary  deposits  are  found  chiefly  in  the  muscles  and  subcnta- 
neous  tissue,'  or  from  the  effects  of  the  glanders-eruption  in  the  viscera,  and 
particularly  the  lungs. 

But  glanders  or  farcy  in  the  chronic  form  may  not  prove  fatal,  though  it 
is  a  very  formidable  disease,  and  usually  leaves  the  limb  crippled  by  long- 
continued  suppuration  and  sloughing.  In  some  cases  acute  glanders  follows 
on  chronic  farcy,  doubtless  from  auto-inoculation. 

In  some  cases,  denominated  flying  fo^Tcy^  the  farcy-buds  subside  without 
suppurating  in  one  part  while  the  disease  shows  itself  in  another. 

The  disease  can  only  be  communicated  to  man  by  inoculation  from  an 
animal  similarly  diseased — and  the  disease  is  only  known  in  horses  and 
asses ;  but  there  is  no  doubt  that  when  generated  it  is  highly  contagious 
from  man  to  man,  so  that  all  possible  precautions  should  be  adopted  ;  and 
it  has  been  proved  by  experiment  to  be  inoculable  from  man  to  the  horse 
or  ass. 

Mr.  Poland,  who  has  seen  several  cases  (which  I  fortunately  have  not, 
only  one  case  having,  as  far  as  I  know,  been  admitted  into  St.  George's 
Hospital  during  many  years,  and  that  in  my  absence  3),  says  that  '  in  the 
premonitory  stage  it  can  hai-dly  be  diagnosed  from  other  forms  of  blood- 
poisoning,  and  that  in  the  early  eruptive  stage  it  is  very  much  like  the 
small-pox,  and  may  have  its  shotty  feel ;  but  when  once  the  eruptive  stage  is 
developed  all  doubt  is  at  an  end-,  the  presence  of  a  peculiar  exanthem,  the 
local  nasal  dischargt^,  if  present ;  the  erysipelatous  blush  in  the  face  and 
eyes,  the  tumours  and  knots  in  the  cellular  tissue  and  muscles,  and  the  local 
suppuration  sufficiently  attest  its  character.* 

>  Polfind,  from  *  ITaiidb.  der  Path,  u  Ther.'     Bd.  ii.  AUh.  1. 

*  Sto  tho  second  illustration  on  p.  703  of  Mr.  Poland's  essay. 

*  It  is  described  by  Dr.  Dickinson,  '  Lancet,'  Man'h  1869. 
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The  disease,  both  ia  horses  and  men,  is  now,  we  may  hope,  becoming 
rarer  in  consequence  of  its  being  better  known,  and  in  consequence  of  the 
greater  attention  which  is  paid  to  the  cleanliness  and  ventilation  of  stables. 
It  ought  neyer  to  be  generated  in  the  horse,  and  if  it  is  the  animal  should 
be  killed  at  once.  If  a  groom  or  anyone  handling  a  horse  supposed  to  be 
glandered  is  so  unfortunate  as  to  get  any  of  the  matter  into  a  crack  on  his 
hand,  or  on  to  the  naked  hand  (whence  it  is  probably  transferred  to  the 
nose  in  most  instances),  or  if  any  is  blown  directly  into  the  nose,  the  same 
prompt  and  decisive  measures  should  be  adopted  as  are  recommended  in 
serpent-bites  or  the  bites  of  rabid  animals ;  that  is  to  say,  the  poison  should  be 
destroyed  as  promptly  and  as  speedily  as  possible  by  caustic,  and  if  possible 
a  ligature  should  meanwhile  be  tied  above  the  part  inoculated. 

The  treatment  of  glanders  and  farcy  offers  nothing  that  is  peculiar.  Its 
principles  are,  first,  to  disinfect  and  deodorise  the  discharge ;  and,  secondly, 
to  support  the  patient  through  the  fever.  For  the  former  purpose  the  nose 
should  bo  freely  washed  out  either  with  creosote  lotion,  as  recommended  by 
Dr.  Elliotson  in  his  original  paper  (*  Med.  Chir.  Trans.,'  vol.  xvi.),  in  which 
the  disease  was  for  the  first  time  accurately  described,  or  with  Condy's  fluid 
or  carbolic  acid.  Mr.  Poland  speaks  with  approbation  of  turpentine  em- 
brocations and  fumigation  with  volatile  stimulating  antiseptics,  conveyed 
through  the  medium  of  warm  vapour.  The  second  indication  is  to  be  carried 
out  (as  in  dissection-poisons)  by  free  and  early  incisions  and  the  judicious 
use  of  stimulants  and  tonics. 

Glanders,  when  fully  developed,  is  hardly  to  be  confounded  with  any  other  Equinia 
disease.  Those  who  handle  horses*  feet  when  affected  with  a  disease  known  ""  "' 
to  farriers  as  *  the  grease  *  are  liable  to  a  slight  pustular  eruption  in  the 
hands  and  wrists,  to  which  the  name  of  '  equinia  mitis  *  is  given,  in  order  to 
mark  its  origin  and  to  distinguish  it  from  the  virulent  constitutional  poison 
of  glanders.  It  is  a  merely  local  and  a  perfectly  harmless  affection.  The 
eruption  consists  only  of  the  common  phlyzacious  pustules,  instead  of  the 
hard  shotty  tubercles  of  glanders — there  is  no  general  disease — and  the 
whole  thing  subsides  in  a  few  days  with  cleanliness  and  soothing  applica- 
tions. Such,  at  least,  has  been  the  course  of  tliose  cases  which  I  have  seen, 
in  all  of  which  the  hand  has  alone  been  affected ;  but  one  is  recorded  by 
Mr.  Cock  *  in  which  the  accidental  inoculation  on  the  nostril  of  the  matter 
from  a  '  greasy '  horse  produced  symptoms  much  resembling  those  of 
glanders. 

Perhaps  the  most  awful  of  all  diseases  is  that  which  is  derived  from  the  Hydro- 
bite  of  an  aninutl  suffering  under  dog-madness,  or  rabies,  and  unluckily  the  ^  ^  **' 
apprehension  often  produces  mental  torture  hardly  less  terrible  than  the 
disease  itself.  It  is  consolatory,  therefore,  to  be  assured  that  the  disease  in 
animals  is  very  far  rarer  than  might  be  inferred  from  the  constant  cry  of 
*  mad  dog  *  which  is  raised  whenever  a  poor  cur  being  worried  into  a  bad 
temper  bites  and  foams  at  the  mouth.  Dogbites  are  extremely  common — 
hydrophobia  one  of  the  rarest  of  maladies. 

The  disease  derives  its  name  from  the  dread  of  water  which  its  develop- 
ment causes  in  the  human  subject,  but  rabies  in  the  dog  causes  no  such 
dread  ;  in  fact,  the  dog  genemlly  seeks  the  water  greedily,  though  possibly 
spasm  may  prevent  him  from  swallowing  it.     The  diaeaso  in  tliu  dog  ought 

•  'liancot,'  1851,  vol.  ii.  p.  120. 
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to  be  known,  in  order  tlmt  proper  precantioDS  maj  be  tnken ;  ^  but  tbu 
WOfTB  the  province  of  the  sargeon  thau  of  any  other  person.     A  sargeou  hoa 

*  The  colJMt  ia  ao  impoit^nt  in  rcspeet  of  pr«cnatioa  diiit  I  think  it  neeemmj  to  gift 
tlk«  ffymfftonofl  of  dog-nutdnoas  aa  dnenbed  hj  Traasseaii  ('Din.  Medicine,*  rot  L  pu  60^ 
New  Sjd.  Soc.*»  tnaA.),  on  the  anthoritj  of  3Ioi]^etir  Boiiiev*  cliniciil  profe&sor  to  the  school 
lit  Alfort,  *Ij«s<h1  od  what  he  had  se^n  bims«lf,  wed  on  qactiitians  from  Youatt^s  work'  :— 
•There  arc  three  well-roapked  atsges  of  the  conipUint  in  the  dog.  Th«  first  is  chamctcnaed 
by  meiaocholy.  depre^ioa,  sullenneea^  and  fidgt^tineas ;  the  tiucoad  bj  exeiU*m«Dt,  hy  e^bl 
fury  ;  and  the  third  and  ItUit  by  g<^noml  muacolar  debility  nnd  actual  panUysid* 

•  Whether  the  disease  originat<?d  de  twm  or  was  com  muni  en  ted.  Uie  dc»g  looks  ill  and  «ultem' 
aJter  a  period  of  incub«tion  of  rery  variable  length  ;  he  is  constantly  Agitated,  tnrning  rottnd 
and  loand  inside  hw  keonelt  or  roaoung  about  if  he  is  at  birge^  Hijs  eyes,  when  turned  oahk 
master  or  frieoda  of  the  hooae,  hare  a  strange  look  in  thcm^  expreBsive  of  cmdness  aa  well  a«of 
difltruijt.  His  auitnde  is  ^uspiciouSi  f<nd  iodicatea  that  ho  ia  not  wult  By  iranJL^rin;;  abui 
the  house  and  yard  be  seems  to  be  seeking  for  a  remedy  to  his  eomplninL  H^is  not  U» 
trusted  even  then,  boeaose^  though  ho  may  still  obey  you,  yet  ho  do*^  it  6omcwht»t  slowly; 
and  if  you  chastise  him  ho  may,  in  spite  of  himself,  inflict  a  futul  bite.  In  most  cat^es,  ho 
aver,  a  mad  dog  respects  and  isparea  tlie  person  to  whom  he  ia  attached.  But  his  agitatii 
increases;  if  be  is  in  a  room  at  the  time  he  runs  about,  looking  under  thr>  furniture,  t«sirt 
tJie  curtains  Und  carpets,  sometimes  flying  at  the  walla,  as  if  he  wished  to  soixe  a  prey. 
other  times  he  jumpa  up  with  open  jaws,  as  if  trying  to  catch  flies  on  the  wnng  ;  the  ni 
moment  ho  stops,  stretches  his  neck,  and  se«ms  to  listen  to  a  distant  noise.  He  pmbably 
then  hallucinations  of  sight  and  hearing,  seeing  objects  that  do  not  exist,  luid  hearing  soun^ 
that  are  not  emitted.  This  delirium  may  still  be  suddenly  dispelled  by  his  master  s  roli 
and  according  to  Youfitt,  "  dispersed  by  the  magical  infloence  of  his  master's  roice,  all  thf 
drea<lflil  objects  vanish,  and  the  creature  creeps  to  his  master  with  the  ejcpnuf^on  of  ati 
ment  peculiar  to  him.  There  follows  then  an  interval  of  calm  ;  ho  shortly  closes  his 
hangs  down  his  head,  his  forelegs  seem  to  give  way  beneath  him.  and  ho  looks  on  the  poi 
of  dropping.  Suddenly,  howorcr,  he  gets  up  agnin,  fresh  phautt^ms  ri»e  before  him ;  he  li 
ar<:kund  bim  with  a  savage  ejcpression,  and  rushes  as  far  as  his  chain  allows  him  against  afl 
enemy  who  exists  only  iu  his  imagination."  By  this  time  already  the  auiuiJirs  b%rk  is  hoarse 
and  muffled.  Load  al  Erst,  it  gradually  fails  in  force  and  intenfiity,  and  becomes  wouker  and 
weaker,  apparently  indicnting  incomplete  paralysis  of  the  muselo«  of  the  jaws,  just  aa  the 
dropping  down  pointed  to  paralysis  of  the  muscles  of  tho  forelegs.  In  some  cases  the 
powor  of  barking  ia  completely  lost,  the  dog  is  dumb,  ami  his  tongue  hangs  out  thrv)Ugb  h 
Imlf-openeil  jaws,  from  whieb  dribbles  a  frothy  saliva.  Sonietimois  his  mouth  is  perfect!, 
dry,  sind  he  cannot  swalluw,  althotigh  in  Oie  mnjority  of  cases  he  can  attll  aat  and  drink;' 
AVhun  ho  luijs  vairdy  attempted  to  swallow  ho  probably  believes  it  is  beeauae  some  ibr»i| 
body  sticks  in  his  throat,  for  bo  ]>uts  his  muzzle  betweeu  his  piiws  and  works  with  them 
if  ho  wanted  to  get  rid  of  this.  Although  he  can  no  longer  drink  people  are  misled  into 
belief  that  lie  doea  m  from  bis  lapping  fluids  with  great  mpidity.  On  close  examinati< 
however,  the  fluid  is  found  to  keep  the  same  level  in  Lho  vase  which  contains  it,  and  one 
Bee  that  the  dog  does  not  in  reidily  swallow,  that  he  does  not  drink,  but  merely  bitias 
water.  Although  h#  cinnot  sw.dlow  fluids  ho  can  sttLl  in  some  cases  swallow  aolids,  and 
mny  thus  swjillow  anytli'mg  within  his  ronch,  bit."?  of  wood,  piecea  of  earth,  the  «tmw  in  htl 
k<Mjiiel,  &c.  This  cireuniBtriace  is  one  of  very  great  im^wirtance  to  bear  in  mind,  becai 
wIr'H  the  lK>ly  of  a  mad  dog  is  diaspcted  a  good  many  substAnees  which  have  not 
digested  may  bo  found  in  its  stomacli,  and  do  thus  fui'iiiirh  a  proof  of  his  complaint. 

•Ono  period  of  tho  disease  docs  ntjt  ^»4iss  i^uddenly  into  aoorher,  hut  by  an  Ciiay  trausitii 
Evon  in  tho  first  stage,  that  of  dt*pres^iou  and  melmncholy,  tho  animnl  is  from  time  to  ti 
very  agihvtiwl,  and  shiftB  hie  posture.  This  rijgitation  inereastss  to  a  cotisidernble  degree,  ai 
in  the  second  «tago  coiis^titutes  tho  rabid  fury  which  clmracterises  this  period,  together  wil 
hall  tic  in  at  ions  of  sight  and  hearing.  During  this  second  period  tho  animal  drops  down  in 
st!ito  of  exhanl^lion  after  paroiyama  of  rage;  ho  scums  completL^y  prostrate,  his  head  ha 
down,  his  liml>s  give  way  noder  him,  iind  ho  cnw  no  longer  swallow.  ThetiC  are  sigius 
incipient  purfilysis, 

*  Towjvrds  Uitf  close  of  the  second  stjige  the  dog  often  breaks  bia  chain,  and  runs  far  o^ 
fpun  his  mast^jrs  house ;  ho  waialcrsf  al»out  in  the  fields,  stizod  from  time  to  time  witji 
poroxyms  of  fury,  and  then  ho  sfops  from  fatigifo,  a^  it  wcpCj  and  remaius  several  hours  ia  a 
somnolent  stiitfl.     Ho  has  no  longer  the  strength  to  rnn  af^or  other  creaturoa,  although,  if  he 


ed 
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nsually  to  form  his  own  opinion  as  to  the  presence  of  hydrophobia  in  the 
animal  which  inflicted  the  bite  from  the  account  given  him  by  the  patient  or 
his  friends  when  applying  for  advice  on  account  of  the  injury,  and  I  think 
I  may  say  that  the  safest  course — the  one  which  is  best  for  the  patient,  and 
that  which  is  most  likely  to  bo  correct  in  circumstances  where  anything  like 
oertainty  is  impossible  (for  it  is  diflScult  for  anyone  not  very  familiar  with 
dogs  to  distinguish  the  early  stage  of  rabies  when  he  sees  it,  and  still  more 
so  to  judge  on  the  subject  from  another  person's  description) — is  to  be  very 
chary  in  admitting  that  the  suspicion  of  the  animal's  madness  had  any 
foundation,  and  to  give  the  most  favourable  prognosis,  yet  at  the  same  time 
not  to  neglect  any  of  the  precautions  against  the  imbibition  of  poison  which 
are  used  in  other  cases  of  poisoned  wounds,  and  which  are  described  on 
p.  64.  When  these  precautions  have  been  taken,  or  if,  unfortunately,  they 
have  been  overlooked,  and  any  time  over  half  an  hour  has  elapsed,  nothing 
further  can  be  done ;  though  even  at  a  later  period  it  is  quite  justifiable  to 
cauterise  the  wound,  in  order  to  relieve  the  patient's  own  apprehensions, 
even  if  it  cannot  really  affect  the  progress  of  the  case.  What  distinguishes 
hydrophobia  from  every  other  form  of  poisoned  wound  is  the  great  un- 
certainty of  its  period  of  incubation,  and  the  incredible  length  of  time 
during  which  the  poison  may  remain  latent,  and  yet  ult'mately  break  out  in 
all  the  virulence  of  the  disease.  Many  cases  are  recorded  in  which  more 
than  a  year  has  elapsed  between  the  receipt  of  the  injury  and  the  outbreak 
of  the  disease — one  in  which  as  much  as  five  years  and  a  half  intervened— 
and  though  we  might  believe  that  in  some  of  these  cases  a  mistake  had  been 
made,  and  the  disease  had  been  due  in  reality  to  another  injury  which  had 
passed  unnoticed,  or  that  in  others  hysterical  hydrophobia  has  been  mistaken 
for  the  real  disease,  yet  we  can  hardly  resist  the  conclusion  that  (in  some  mys- 
terious  and  hitherto  perfectly  inexplicable  manner)  the  poison  contained  in  the 
saliva  of  the  rabid  animal  may  remain  inactive  in  some  part  of  the  body  for 
weeks  or  months,  and  then  at  length  pass  into  the  mass  of  the  blood.  Yet 
the  neighbourhood  of  the  wound  displays  no  visible  peculiarity,  nor  the 
absorbent  glands  nor  any  other  part.  The  wound  has  usually  quite  healed, 
and  the  patient  has  often  altogether  forgotten  the  accident ;  so  that  the 
explanation  which  some  have  hazarded  is  quite  insufiicient — that  the  disease 
is  really  no  affection  of  the  body  at  all,  but  a  mental  disorder  due  to  constant 
apprehension — a  form  of  insanity.  The  disease  undoubtedly  originates 
spontaneously  in  the  dog,  but  in  the  human  subject  it  is  only  known  as  a 
consequence  of  inoculation. 

Like  other  poisons,  except  perhaps  those  which  are  most  virulent,  the 
poison  of  hydrophobia  is  very  uncertain  in  its  action.  Thus,  if  several 
persons  be  bitten,  only  one  may  snffer,  as  was  the  case  in  the  instance  which 
Dr.  Marcet  recorded  in  the  first  volume  of  the  *  Medico-Chirurgical  Trans- 
actions.' Trousseau  estimates  that  about  half  the  persons  bitten  take  the 
disease.  The  disease  begins  not  uncommonly  with  renewed  irritation  in  the 
scar  of  the  wound,  or  with  irritation  in  the  nerves  leading  from  it,  testifying 
to  the  fact  that  some  morbid  action  is  going  on  there.     And  there  is  often 

be  worried,  he  can  still  gather  strength  to  fly  at  and  bite  an  individual.  If  he  be  not  destToyed 
as  he  wanders  about  he  generally  dies  in  a  ditoh  or  in  some  retired  corner.  Ho  apparently 
perishes  from  hunger  and  thirst  and  intense  fatigue ;  but  veterinary  surgeons  do  not  say 
that  he  dies  from  asphyxia,  brought  ou  by  spasm  of  the  pectoral  muscles  or  by  convulsions.* 

The  disease  is  known  in  other  animals— cats,  wolves,  horses,  &c.,  and  has  been  propa- 
gated by  them  to  men — but  its  symptoms  have  only  been  fully  described  in  the  dog. 
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a  period  of  sullen  depression,  a  passion  for  solitnde,  and  a  change  of  temper 
and  disposition  exactly  analogous  to  the  first  stage  of  rabies  in  the  dog. 
There  is  also  a  general  feeling  of  bodily  malaise,  differently  described  in 
different  cases,  but  often  referred  to  the  nape  of  the  neck,  and  sometimes 
mistaken  for  rheumatism  or  8tiff*-neck.  Feverishness  then  succeeds,  more  or 
less  marked  in  different  cases,  and  then,  at  a  variable  period,  the  peculiar 
and  cliaracteristic  feature  of  the  disease  manifests  it-self,  viz.  that  any  attempt 
to  swallow  fluids  will  produce  severe  paroxysms  of  dyspnoea ;  and  in  the 
worst  cases  these  paroxysms  are  produced  not  only  by  attempts  at  drinking, 
but  by  swallowing  anything,  and  even  by  the  sight  or  the  very  idea  of  fluid, 
and  in  some  cases  they  occur  spontaneously.  As  the  case  proceeds,  the 
mind,  which  was  at  first  quite  calm  and  reasonable,  sinks  under  the  agony 
produced  by  thirst  and  by  constant  restlessness,  and  the  patient  becomes 
more  or  less  insane;  yet  is  usually  quite  under  control,  and  easily  made 
conscious  of  his  own  delusions.  The  excitement  increases,  the  eyes  become 
wild  and  staring,  the  whole  countenance  expressive  of  rage  mixed  with 
terror ;  the  patient  is  in  a  constant  stato  of  excitement,  and  gets  hardly  any 
sleep,  and  that  little  is  unrefreshing  and  imperfect.  As  is  also  noticed  in 
the  lower  animals,  the  sexual  feelings  are  often  inordinately  excited,  pro- 
ducing satyriasis  and  involuntary  emissions,  or,  in  the  female,  nymphomania. 
After  this  stage  of  excitement  and  mania  often  follows  one  of  exhaustion,  in 
which  the  patient  recovers  his  reason  and  his  power  of  swallowing,  but  dies 
of  asthenia ;  at  other  times  he  dies  in  the  furious  stage,  either  exhausted  or 
suffocated.*     No  instance  of  recovery  has  hitherto  been  recorded. 

It  must  be  added,  also,  that  though  the  disease  is  named  from  the  dread 
of  water,  and  though  that  symptom  is  a  dreadful  one,  and  the  convnlsions 
which  drinking  occasions  may  be  terrible,  yet  patients  who  have  suflScient 
resolution  may  overcome  it,  and  may  even  take  considerable  quantities  of 
fluid,  and  endure  the  contact  of  water  in  washing,  as  may  be  seen  in  the 
aocount  of  Dr.  Marcet's  patient  above  referred  to. 

One  other  symptom  deserves  notice,  since  it  has  been  regarded  as  the 
essence  of  the  disease.  I  mean  the  development  under  the  tongue  of  certain 
vesicles  or  pustules,  which  have  been  regarded  as  being  the  path  through 
which  the  poison  finds  its  way  into  the  system,  so  that  it  is  said  that  if  these 
pustules  be  destroyed  by  caustic  the  development  of  the  disease  will  be  pre- 
vented. I  fear  the  statement  is  delusive,  though  it  should,  of  course,  be  kept 
in  mind,  and  in  so  uniformly  fatal  a  disease  any  slight  hope  of  safety  is  not 
to  be  neglected.  These  vesicles  (or  lyssi,  as  they  are  called)  are  said  to  be 
always  found,  in  persons  inoculated  with  the  bite  of  a  rabid  animal,  between 
the  third  and  twentieth  day  after  the  bite.  They  would  not  make  their 
appearance,  of  course,  if  the  virus  had  been  thoroughly  destroyed  or  eradi- 
cated at  the  time  of  its  introduction.  As  they  are  very  fugitive,  soon  burst, 
ing  and  disappearing,  it  is  said  that  it  is  necessary  to  examine  the  patient 
twice  a  day  in  order  to  be  sure  of  not  overlooking  them,  and  when  detected 
they  are  to  be  at  once  laid  open  and  cauterised ;  and  where  this  is  done  tho- 
roughly it  is  said  that  hydrophobia  has  never  appeared.  These  statements 
rest  chiefly  on  the  authority  of  two  physicians,  Dr.  Marochetti  of  Russia  and 
Dr.  Xanthos  of  Siphnos.  They  embody  the  popular  belief  in  those  coun- 
tries, and  so  far  as  the  accounts  which  I  have  seen  of  them  extend,  I  should 

*  Trousseau  socms  to  rog:ird  asphyxia  Us  the  usual  if  not  almost-  the  universal  iiray  of 
(loath  in  these  oasen. 
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nob  have  tbonght  them  worthy  of  much  credit,  but  they  have  been  to  some 
extent  confirmed  by  a  French  physician,  Dr.  Magistel,  who  professes  to  have 
met  with  the  eruption;  and  they  are  supported  by  the  great  authority  of  Trous- 
seau, so  far  at  least  as  that  he  believes  the  statements  to  be  probable,  and  the 
fact  worthy  of  the  attention  of  practitioners.^  It  must  be  recollected  *that 
the  whole  subject  refers  to  the  prophylaxis  of  hydrophobia,  not  to  its  treat- 
ment when  developed.  Accepting  the  statement,  the  difficulty  would  be  to 
keep  so  constant  a  watch  on  the  parts  as  would  be  necessary  not  to  miss  this 
very  fugacious  symptom,  without  unnecessarily  alarming  the  patient,  for  we 
know  not  what  effect  constant  apprehension  may  have  in  a  disease  so  mani- 
festly connected  with  mental  disturbance  as  hydrophobia. 

The  disease  has  never,  as  far  as  I  know,  been  propagated  from  man  either 
to  other  men  or  to  the  lower  animals,  though  the  saliva  of  hydrophobic  men 
has  been  inoculated  for  experiment  into  the  dog. 

As  to  the  real  pathology  of  the  disease  nothing  is  known.  That  it  consists 
in  some  disturbance  propagated  from  the  medulla  down  the  eighth  pair  of 
nerves  is  clear  enough,  for  though  the  leading  phenomena  of  the  disease  have 
fixed  attention  chiefly  on  the  mental  disturbance  produced  by  the  sight  or 
touch  or  thought  of  water,  and  the  spasms  which  follow  on  attempts  at 
drinking,  we  must  remember  that  the  disturbance  is  corporeal  as  well  a.s 
mental,  and  the  spasms  are  the  effects  of  true  reflex  action  proceeding  from 
irritation  of  the  hyper-sensitive  afferent  filaments.  This  is  strikingly  illus- 
trated by  a  case  which  Trousseau  relates  (op.  cit.  p.  684)  where  an  oosophagus- 
tube  was  passed  through  the  nares  and  seven  ounces  of  broth  poured  into  it. 
Half  of  the  broth  had  been  conveyed  into  the  stomach,  when  the  pharynx  and 
oesophagus  were  thrown  into  such  violent  spasm  as  to  compress  the  tube  and 
prevent  the  further  passage  of  the  broth,  and  the  spasm  spread  to  the  respi- 
ratory muscles  with,  such  force  that  the  patient  very  nearly  died. 

The  post-mortem  appearances  do  not,  however,  throw  any  more  light  on 
the  nature  of  this  irritation  of  the  medulla  or  eighth  pair  of  nerves  in  hydro- 
phobia than  they  do  on  that  of  the  spinal  cord  in  tetanus.  The  fiances,  pha- 
rynx, and  stomach  are  found  congested,  and  congestion  of  the  brain  and 
other  internal  organs  has  been  noted,  but  the  minute  examination  of  the 
nerves  of  the  part  and  of  the  nervous  centres  has  hitherto  led  only  to  disap- 
pointment. 

The  diagnosis  of  this  affection  seems  easy  enough.  It  appears  that  it 
may  be  mixed  with  tetanus,*  but  otherwise  it  can  hardly  be  confounded  with 
it,  nor  is  there  much  difficulty  in  distinguishing  the  real  from  the  hysterical 
(or,  as  Sir  J.  Paget  would  call  it,  the  *  neuromimetic  ')  form  of  hydrophobia. 
The  course  of  the  two  diseases  is  quite  different ;  the  implication  of  the  larynx 
in  the  spasms,  so  constant  in  hydrophobia,  is  absent  in  the  simulated  affection, 
and  in  the  latter  the  patient  is  sure  in  the  course  of  time  to  be  able  to  swal- 
low naturally. 

The  treatment  is  unfortunately  quite  unsuccessful.  Surgeons  have  thought 
that  if  the  patient's  strength  could  be  kept  up  for  a  certain  length  of  time 
the  irritation  would  disappear,  and  perhaps  it  might,  but  the  attempt  has 
hitherto  proved  futile.  Forcible  feeding,  as  in  Trousseau's  case  above  referred 
to,  has  produced  such  tremendous  spasms  as  almost  to  kill  the  patient  at 
once.     Probably  the  administration  of  chloroform  or  the  attempt  to  perform 

'  For  a  full  nocount  of  this  part  of  tho  subject  see  the  interesting  lecture  on  hydrophobia 
in  Trousseau's  'Clin.  Med.,'  vol.  i.  p.  700. 

*  See  Ogle,  in  '  Brit,  and  For.  Mod.  Chir.  Rev.,'  18C8. 
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tracheotomy  would  do  the  same ;  yet  it  is  a  perfectly  fair  experiment  to  tiy 
until  the  experience  of  a  few  eases  shall  have  demonstrated,  as  I  fear  it  would, 
ita  ineflBcieucy.  It  is  suggested  by  Trousseau's  translator,  Dr.  Victor  Bazire, 
on  the  theory  that  the  essence  of  the  disease  is  asphyxia,  and  that  if  death  by 
asphyxia  could  be  prevented  the  patient  might  be  saved.  A  great  deal  might 
be  said  against  this  view,  but  I  need  not  detain  the  reader  with  the  discussion 
in  this  place.  Some  have  suggested  excision  of  the  iierve  supposed  to  be 
affected,  or  amputation  of  the  limb.  Either  operation  may  be  justifiable 
under  given  circumstances,  but  neither  holds  out  much  rational  prospect 
of  success. 
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CHAMEE  IV. 

H-EMORROAGE  AND   COLLAPSE. 

Hamorbhaoe,  'ts  causes,  sonrces,  and  treatment,  forms  a  most  important  part  Hsmop- 
of  practical  snrgery,  and  in  the  judgment  of  many  eminent  surgeons  it  is  in  '•"*«*• 
the  treatment  of  unexpected  and  profuse  hsamorrhage  that  the  resources  and 
qualities  of  a  great  surgeon  are  displayed  more  than  in  any  other  emergency. 
The  topic  follows  naturally  after  tlie  consideration  of  wounds  and  their  treat- 
ment, since  hsamorrhage  is  a  symptom  in  every  wound,  and  is  the  chief  and 
most  important  symptom  in  many.  Still  a  great  number,  perhaps  the 
majority  of  the  cases  of  haemorrhage  which  surgeons  are  called  on  to  treat, 
are  not  traumatic ;  and  the  reader  will  see  in  the  sequel  that  there  are  few 
surgical  diseases  in  which  the  question  of  haemorrhage  does  not  at  some  time 
occur.  It  will  hardly  be  possible,  therefore,  to  exhibit  in  this  place  an 
adequate  view  of  all  the  causes  of  haamorrhage  in  surgical  practice,  nor, 
indeed,  would  it  be  desirable  to  repeat  here  matter  which  must  form  a  great 
part  of  the  sequel  of  the  book. 

Hajmorrh^e  may  be  looked  at  from  several  different  points  of  view.  Of 
these,  the  most  important,  and  those  to  which  I  shall  here  confine  myself,  are 
two — viz.  (1)  as  to  whether  the  haemorrhage  is  spontaneous  or  traumatic, 
and  (2)  as  to  whether  the  bleeding  is  from  one  or  more  large  vessels  (arteries 
or  veins),  or  from  a  great  number  of  small  ones. 

Spontaneous  haemorrhage  is   best  illustrated   by  that  curious  affection  The 
which  is  seen  occasionally  in  this  country,  and  more  frequently,  it  is  believed,  JjJJ^te  diar 
in  Qermany,  called  the  hccmorrhagic  diathesis.     In  this  diathesis  there  is  a  thesis,  or 
constitutional  predisposition  to  bleed,  sometimes  with  no  previous  injury,  but  phiu,^ 
commonly  after  some  slight  wound,  very  frequently  that  of  the  removal  of  a 
tooth,  or  some  other  trifling  laceration ;  and  the  haemorrhage  will  proceed, 
sometimes,  unchecked  by  treatment,  until  the  patient  is  exhausted,  when  it 
commonly  stops,  though  in  rare  cases  it  proves  directly  fatal.     It  is  more 
common  for  death  to  follow  some  other  disease,  which  the  patient  would  if 
stronger  have  thrown  off. 

The  constitutional  tendency  is  hereditary,  and  usually  in  the  males  of  the 
family.  Females  suffer  also  from  the  disease,  but  more  rarely — an  exemption 
which  has  been  attributed  to  the  natural  outlet  provided  by  menstruation. 
And  it  is  asserted  that  men  who  have  haamorrhoidal  discharges  sometimes 
procure  thereby  the  cessation  of  the  haemorrhagic  diathesis.  It  seems,  how- 
ever, that  though  females  suffer  less  frequently  than  males,  the  diathesis  is 
commonly  received  through  the  mother.  It  is  not,  however,  always  inherited 
nor  always  congenital ;  and  it  is  said  that  the  diathesis  may  be  excited  by 
privation  of  exercise  and  confinement  in  a  damp,  unhealthy  place. 

In  some  cases  the  haomorrhage  is  periodic ;  and  it  is  sometimes  preceded 
by  a  distinct  warning — a  period  of  excitement,  in  which   the  pulse  beats 
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excessively ;  the  patient  is  restless,  and  perceives  an  odonr  of  blood  in  his 
nostrils.  Some  days  after  this  the  bleeding  will  begin,  or  if  an  injury  is 
received  the  wound  will  bleed  forthwith.  In  the  intervals  between  the  attacks 
of  hajmorrhage  a  peculiar  affection  of  the  joints  may  be  noticed,  varying  from 
severe  pain  to  synovial  effusion,  or  the  general  inflammatory  thickening  of  all 
parts  of  the  joint,  called  '  white  swelling.'  So  long  as  the  joint-disease  is 
present  the  tendency  to  bleed  seems  to  be  suspended.  The  nature  and  situa- 
tion of  the  haemorrhage  vary :  subcutaneous  haemorrhage  (petechias),  bleeding 
from  the  nose  and  mouth,  hoematuria,  and  melfiDna  are  the  most  common. 

The  treatment  is  generally  successful.  If  the  patient  is  strong  enough 
to  bear  it,  free  watery  purging  (as  by  Glauber's  salt,  sodas  sulph.,  in  ^ss. 
doses)  seems  very  beneficial,  and  the  exhibition  of  some  salt  of  iron  (the 
carbonate  is  the  favourite  preparation)  in  the  intervals  between  the  haemor- 
rhages is  often  a  great  adjuvant.  When  internal  haemon*hage  occurs  the 
ergot  of  rye  is  highly  recommended,  and  may  be  given  in  5-grain  doses  every 
half -hour.  External  haemorrhage  is  best  controlled  by  well-regulated  pres- 
sure, aided  by  some  astringent,  of  which  the  perchloride  of  iron  is  the  best, 
or  in  some  cases  by  the  actual  cautery.  In  some  instances  it  has  been 
noticed  that  the  bleeding  has  ceased  on  converting  a  lacerated  wound  into  a 
clean  incised  cut,  and  venaesection  has  even  been  practised  with  advantage ; 
but  it  seems  unnecessarily  dangerous  to  make  fresh  wcnnds  in  a  case  where 
any  cut  may  bleed  uncontrollably. 

The  general  symptoms  of  haemorrhage  are  as  follows: — When  profuse 
and  rapid  (as,  for  instance,  when  a  large  artery  is  laid  open)  the  patient 
rapidly  faints ;  or,  if  the  haemorrhage  is  less  excessive,  the  pulse  and  tempe- 
rature fall,  and  ho  feels  weak  and  faint ;  languor,  yawning,  noises  in  the 
head,  throbbing  of  the  temples,  and  flashes  of  light  in  the  eyes  precede  the 
access  of  syncope.  Wlien  syncope  occurs,  the  bleeding  as  a  rule  stops ;  but  if 
this  is  not  the  case,  in  consequence  either  of  the  size  of  the  vessel  or  from  some 
mechanical  impediment  to  its  closure,*  the  patient  must  die  unless  the  bleed- 
ing is  arrested  by  surgical  treatment.  Generally,  however,  it  does  stop,  but 
sometimes  recurs  with  the  same  train  of  symptoms,  only  more  rapidly  ending 
in  syncope.  On  recovery  from  syncope  vomiting  often  takes  place,  the  pulse 
rises  rapidly  in  rate,  but  not  in  volume,  being  weak,  small,  and  easily  affected 
by  any  external  agency. 

The  recurrence  of  haemorrhage  after  syncope  is  prevented  by  the  blood 
forming  a  clot  in  the  bleeding  vessel  and  in  the  tissues  around  it,  which  the 
returning  circulation  is  too  weak  to  displace ;  and  this  process  is  greatly 
favoured  by  the  contraction  and  retraction  of  the  arteries  when  completely 
divided,  as  will  be  explained  further  on. 

Repeated  or  habitual  haemorrliagc  produces  a  general  pallor,  or  rather  a 
waxy  appearance,  of  the  whole  body,  fainting  on  slight  exertion,  restlessness, 
emaciation,  sometimes  partial  or  complete  amaunisis,  and  frequently  constant 
and  extreme  drowsiness.  As  it  goes  on  the  patient  becomes  more  and  more 
weak  and  exhausted,  sometimes  entirely  unconscious,  pulseless,  and  livid. 
Death  takes  place  usually  in  a  very  sudden  manner,  or  is  caused  by  some 
slight  exertion. 

It  is  hardly  possible  to  estimate  correctly  the  quantity  of  blood-loss  which 

'  Tho  main  nicchunic.il  obstacles  to  the  closure  of  tlie  vessels  are  their  dilatation  by  heat, 
as  in  the  case  of  vessels  wounded  in  the  interior  of  the  bod}',  their  being  kept  open  bj  the 
Willis  of  a  bony  or  fibmus  canal  in  which  they  lie,  their  p;irtial  division,  and  the  presence  of 
foreign  lx)dieM  in  their  interior. 
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is  necessary  to  occasion  death.  It  varies  much  with  age :  infants  suc- 
cnmbing  rapidly — much  with  the  patient's  state  of  mind :  a  hsmorrhago 
which  would  not  prove  fatal  if  the  patient  were  unconscious  may  easily  cause 
death  when  his  mind  is  agitated  and  his  heart  under  the  influence  of  terror — 
much  with"  the  temperature  in  which  he  is  placed :  bleeding  which  would 
not  prove  fatal  if  the  patient  were  in  a  warm  place  may  prove  fatal  when 
the  heart  is  embarrassed  by  the  resistance  offered  by  tissues  congealed  by 
cold — with  the  organ  affected,  and  with  the  condition  of  health  or  disease  in 
which  he  may  happen  to  find  himself. 

It  has  often  been  noticed  that  after  repeated  bleedings  (either  accidental 
or  therapeutic)  the  blood  becomes  watery,  more  prone  to  escape  from  the 
vessels,  even  without  injury,  and  less  apt  to  coagulate. 

The  bleeding  which  occurs  in  most  wounds  proceeds  chiefly  from  the 
capillaries  and  from  small  vessels  which  cease  to  bleed  spontaneously.  But 
bleeding  from  the  larger  arteries  must  be  at  once  stopped,  or  else  it  will 
prove  fatal,  or  at  any  rate  cause  a  most  injurious  loss 
of  blood. 

The  injuries  of  arteries  may  be  thus  classified: 
I.  Contusion.  2.  Partial  laceration.  3.  Complete 
laceration.    4.  Partial  division.    5.  Complete  division. 

1.  About  contusion  of  arteries  little  is  really  Contuwona. 
known.  It  seems  undeniable  that  contraction  and 
even  total  closure  of  the  artery  may  follow  on  mere 
contusion,  and  that  this  may  be  a  cause  of  gangrene. 
So  Guthrie  relates  a  case  in  which  a  bullet  passed 
between  the  popliteal  artery  and  vein  without  open- 
ing either.  Gangrene  ensued,  and  the  man  died. 
*  The  coats  of  the  artery  were  not  destroyed  in  sub- 
stance though  bruised ;  it  was  at  this  spot  much 
contracted  in  size,  and  filled  above  and  below  with 
coagula.'  *  But  sij-ch  injuries  can  hardly  occui*  uncom- 
plicated, nor  can  the  exact  condition  of  the  artery  be 
diagnosed.  They  must  be  treated  by  the  ordinary 
rules  for  traumatic  gangrene. 

2.  Partial  laceration  of  the  artery  consists  in  the 
tearing  of  the  internal  and  middle  coats  while  the 
external  coat  remains  entire.  I  once  had  an  oppor- 
tunity of  seeing  the  symptoms  of  this  injury  so 
clearly  marked  that  it  was  easy  to  diagnose  both  the 
nature  and  the  precise  seat  of  the  lesion.  A  man 
was  brought  into  St.  George's  Hospital  with  a  very 
severe  injury  to  the  head,  caused  by  a  fall  from  his 
horse,  of  which  he  died  in  3^  hours.  On  examining 
one  wrist  there  was  no  pulse ;  on  the  other  side  it 
was  perfectly  natural.  The  brachial  vessels  could  be 
plainly  felt  in  their  usual  situation,  but  there  was  no 
pulse  there.     In  the  axilla  the  pulsation  could  be  felt 

down  to  a  certain  point,  and  there  it  stopped  at  once.  There  was  no  bruise, 
nor  any  other  injury  in  the  armpit.     It  was  easy  to  see  that  the  axillary 

'  Outhrie,  *  On  Wounds  and  Injuries  of  the  Arteries/  p.  22,  case  24.  See  also  similar 
cases  io  Moore's  essay  in  •  Syst.  of  Surg.,'  2nd  ed.  vol.  i.  p.  734. 
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Tjo.  18*  The  axillary  artery, 
ebowlng  laoeratioo  of  its 
two  internal  coats,  which 
have  been  dissected,  by 
the  force  of  the  blood- 
i^ream,  from  the  external 
coat  for  about  half  an 
inc^,  and  tnmed  down  into 
the  cavity  of  the  Teasel,  so 
as  to  Uock  it  np.  a  shows 
the  ooagnlum  lodged  above 
the  reversed  portion  of  the 
inner  coats  ;  6,  the  sheath 
of  the  vessel,  i^hich  was 
perfectly  natural.  —  From 
St.  George's  Hospital  Mu- 
oenm,  Ser.  vi.  No.  9d. 
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ftrtcTy  lind  becTi  partly  torn  at  tljis  spot,  and  thai  tbe  torn  coats  bad  been 
pushed  into  the  tube  of  tbe  vessel  hj  the  blood  so  ns  to  close  the  tobe^  and 
the  condition  of  the  artery  was  exactly  verified  by  post-mortem  examina- 
iion,  as  U  n^prcsentcd  in  the  adjoining"  figure. 

The  injury  here  is  precisely  the  same  as  that  which  is  inflicted  by  the 
Bnrgeon  in  the  operfitioi^  of  tying  the  artery,  but  without  the  abidmg  irritation 
of  the  llgtiture.  Tbe  artery,  therefore,  will  nut  probably  give  way  above  the 
seat  of  the  injury.  It  may  e^jr^and  into  an  aneuriam  of  the  kind  sometimes 
called /ijfwe — i,e.  the  snc  formed  only  by  the  external  coat  (see  the  section  on 
Ankuiusm) — but  more  probably  this  part  will  become  lined  and  tiUed  with 
coagulum,  and  beyond  the  obliteration  of  the  art4?ry  nothing  fnrther  will 
ensue.    Gangrene  is  less  likely  to  follow  than  after  the  ligature  of  the  artery. 

3.  Complete  sulicutaneous  laceration  of  an  artery  is  more  commonly  seen 
in  the  popliteal  tlian  an}"  other  vessel.  It  ruust  Ije  the  result  of  great  violence, 
and  is  therefore  uiiually  aecompanied  by  other  lesions^  such  as  laceration  of 
the  posterior  ligament  of  the  joint  or  rapture  of  the  Tein,  and  usually  both. 
The  circulation  cea&es,  the  pulse  disapj>cars  from  tlie  lower  arteries,  the  tern* 
pei*atiire  of  the  limb  rapidly  falb,  enormons  extravasation  of  blood  below  the 
fascia  distends  the  bmb ;  in  «onie  cases  a  bruit  can  be  heard.  I  have  never 
Been  any  ca-se  where  piikation  was  present  in  tlie  extravasated  blood.  Gan- 
grene rapidly  ensues  if  the  limb  is  not  amputated.  Such  cases  are  easy  of 
dlagnoaia  from  the  rapid  fall  of  temperature^  the  great  swelling,  and  the  loss 
of  pulsation  in  the  arierii^si  below  the  seat  of  injury. 

Btit  I  have  seen  cases  where  some  amount  of  circulation  went  on,  and 
where  pulsation  was  at  first  perceptible,  though  feeble,  in  tljie  tibial  arteries, 
yet  where  gangrene  set  in,  though  not  so  rapidly ;  '  and  after  amputation  the 
artery  i\'as  found  <x>mpletely  separated  into  two  parts.  Either  the  blood  at 
first  found  itb  way  from  one  end  of  the  artery  into  the  othei",  the  rupture 
being  complete,  or,  as  is  more  probable,  the  laceration  was  at  first  incomplete, 
but  the  untorn  part  of  the  vessel  afterwards  gave  way. 

If  the  diagnosis  can  be  mad-t^  with  certainty  primary  amputation  is  the 
sufust  course  in  the  lower  limb.  In  the  arm  tlie  surgeon  would  tie  the  vessel 
if  the  swelling  were  increasing,  or  if  not  would  trust  to  pressure  on  the 
artery  abov<*,  with  careful  bandaging  of  the  whole  limb,  and  a  compress  at 
tl  J  e  sea t  o f  i  n j  u  ry .  B  u  t  i  n  t  h  e  u  pper  ex tre mity ,  as  i  n  t h  e  1  o w  er,  w hen  gangrene 
has  commenced  amputation  should  be  no  longer  delayed. 

The  total  lau^imtion  of  an  artery  in  a  wound,  as  when  a  limb  is  torn  off 
by  machinery,  doas  not  usually  give  rise  to  hiemcin'liage ;  the  artery  is  twisted 
by  tlie  force  exactly  in  the  same  way  as  it  is  by  the  surgeon  in  ao  ampu- 
tation, and  it  cim  he  seen  pulsating  down  to  tlie  lacerated  jmrt.  The  process  by 
which  it  is  ckieed  will  Im?  described  under  the  lR*ad  of  Torsion^  further  on, 

4.  The  incomplete  is  often  a  more  serious  injury  than  the  complete 
division  of  an  artery,  sinoe  the  wouTided  artery  is  prevented  fixim  retracting. 
Thus,  when  artcriol'<jniy  wafi  a  ntcognkcd  opera tioTi,  the  anterior  temporal 
artery  was  pnnetaretl,  antl  would  CH.>ntJiiue  to  bk'od  as  long  as  the  puncture 
in  the  vessel  con^^sponded  to  that  in  the  skin.  When  thefiurgeon  wished 
to  stanch  the  ha^mon-hage  he  cut  the  vessel  across. 

'  A  ease  is  related  by  Mr,  Pick » in  *  Path.  Tnios./  vol.  xvji.  p.  71,  in  which  the  lacerntiovi 
▼a«  at  first  infomplete,  and  the  jatienlwiw  jiUp  to  valk  peveral  miltB  after  the  acddont. 
Gangrene  (*ttinp  on  very  |:pni  lually,  iiin.i  amputHiion  wris  tmi  porfurmtd  till  thirty-five  djiys 
R^ypp  the  iiijiiTj.  The  two  parts  of  llit?  jxn^iteal  artery  were  still  untte^l  by  ii  frugment  of 
the  iii:ttnor  wikll  of  the  vessel. 


Wounds  op  arteries. 
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TVie  dircctioTi  of  the  wound  is  of  aomc  iraportaiice  in  refercuco  t^l  the 
probability  of  future  mischief,  Thas,  if  ti  longttadiiial  woaiul  bo  inaictetl 
on  an  art^^rj  in  a  liring  animal,  and  the  wound 
\ye  afterwanls  ex:amini*rl,  it  will  he  ftjund  to  be  a 
mere  slit,  while  a  tmniiverse  wound  gapes  open  and 
becomes  oval,  or  rather  lozenge-shapi^d,  in  eonsc- 
qnence  of  the  state  of  longitudiim!  tension  in  which 
the  vessel  normally  is  placet!,  rather  than  from 
any  retraction  of  tlie  musctiUr  tibivs.  Mr,  Savory 
shows  that  a  similar  shape  ia  assumed  by  trans- 
irerse  wounda  ma<le  «iler  death,  and  that  on  dis- 
aecting  the  artery  away  and  removing  it  from  the 
body  tlie  w«ound  closes  again.' 
IjT  An  artt^y  partially  divided  will  go  oa  bleeding 

until  fiome  efficient  extc^rual  obstacle  is  opposed  to 
the  exit  of  blood,  and  this  is  often  effected  by 
the  dispkoement  of  the  various  layers  of  tissue 
overlying  the  vessel  (so  that  the  wound  in  the 
||^  aj-tery  no  longtr  eorrespoiKls  to  tlkat  in  the  skin), 

/JH       9k  and  by  the  accumulation  of  blood-elot  in  the  inter* 

fipaeejj,  When  the  bleeding  stops,  the  wound  may 
close  like  any  other  wound,  or  it  may  give  way 
to  the  distending  force  of  the  circulation  till  a 
traumatic  aneurism  has  formed,  m  will  be  shown 
in  speaking  of  Akel'rism. 

There  ia  another  form  of  inoompleta  division, 
very  rarely  met   with,  in  whieh   the   weapon  has 

n  cjoninpjetr  dKLion  -f  »ri    divided  tlu»  cxtci-nal  coats  of  the  vessel  but  with- 

^ y.  The  eoda  of  the  »ewel  (n  *»)  ,  ^ 

«i*i«snioberrfn»rt«A,  i.e,drftwn  out   penetratmff  its  tube.      As   it   seems  certain, 

u.eonipTWR?.!  I  i-ihape  howevcT,  that  tho  mtcTual  (or  internal  and   part 

BiiiaoDkrflbK.  rih'  of  the  middle)  ooat  which    luis  beeii    left    uncut 

raSfof  £?vMd,  ft^/  i*'ill  yield  to   the  force  of  the   circulation  after- 

JIvSS*M*'f«'*^M^'th..  .Har.*t  wards,  this  injury  is  to  be  regarded  and  treated 

iirsficii  on  eiuicr  kkJ*?,  tiipcrini?  exactK'  as  a  wound  penetratinc  the  vessel.* 

a»  It  txteiAs  tip  the  vk-^-\.  mm  t  "^  '  ^ 

clot  li  »i»o  potin?  1  5.  Wlieu  an    artery  m   completely   divided  it   Camn\Mn 

•  (Aiikhere  r- J  retracis  and   couifacts.       It    retracts  ^uice    it    is  tiivi»iwn. 


DiikiTnunniatic  i^pre  en- 


mlinemr  1im>im.    In  pructico  the 
db«»lti  troii)dg»pc  iDi 
«•  li  1»  €41  the  stretch. 


iti«»iti  would  gapp  inofo  wideij,    alwajs  on  thestretcli,  and  therefore  when  divided 


its  ends  separate,  exactly  as  thost*  of  any  other 
elastic  tnbe  would  do,  and  it  contracts  from  the  irritation  of  the  injury  acting 
on  its  circular  muscular  fibres  and  causing  them  bo  to  narrow  the  calibre  of  the 
TCBsel  that  it  tapers  out  into  a  conical  end  within  the  sheath.^  This  contraction 
of  the  muscular  fibres  ofiers  an  obstacle  to  the  circulation  of  blood  through  the 
vessel,  and  therefore  to  the  occurrence  of  haemorrhage,  which  is  in  propoiiion 

'  SaTory  '  On  the  Sh^pe  of  TninflTcrae  Wounds  of  tho  Blttodvf^els/ 

•  For  fin  illustiutiFO  cftHe  a^  Guthrie,  *  On  the  Bispa^s  and  Iiyuries  of  Arti?ries/  pp. 
S2d-9.  A  gcni]i)man  h*d  cut  hi»  thriml,  inflietiog  a  punoturinl  watjiid  on  the  ink^mftl  jngulHJ 
Twin  tad  a  si^niteh  on  tho  wirotid  iirt*Ty.  Guthrie  r»nk  up  the  punctured  ixjrtion  of  the  voin 
with  B  't'um'ulnm,  and  jucltjd»xl  h  in  a  lignture.  The  wound  in  thci  vein  healed,  imd  tljo 
hgalun^  eume  awiiy,  leuving  tho  vein  pervious  and  without  a  trace  of  injury.  The  Art^ty  wna 
not  intcrftrul  with,  and  it  gave  way  on  the  eighth  diiy,  cansing  no  much  liBDmorrha^f?  thut, 
■Ithuiigh  both  eud-i  of  thd  Teasel  were  ««cnrcd  on  soon  qjb  positible,  the  pnticnt  diod  of  t<xhnu5* 
tkoi  soon  afterwards. 

•  In  HuuttTS  works,  toL  hi,  pp.  lo7  t»l  «<^.,  will  b©  found  sotnv  very  inttpestiog  6xp<*ri- 
wmts  on  the  contmction  of  the  muBcubr  fibres  of  artorios  in  tlio  lower  aninrnls  under  tho 
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to  t)ie  Btreiigtli  of  tlie  mnscular  c3oat.,  and  is  therefore  mnch  more  efficient  m 
tlie  .suiullcrarteiit'8,  wIiLTe  tbc  mnscnlar  coat  is  vcryauucli  stronger,  relatively 
to  their  size  (and  thereof  ore  to  the  pressniT  of  thoblood-strearaon  them),  than 
it  is  ill  the  great  arteries,  where  it  is  eiUii-^ly  unable  to  resist  the  pressure  of 
the  circulation.  Hence  the  total  division  of  a  large  artery  by  a  clean  cot 
proves  fatal  at  onee  unless  the  vessel  is  promptly  secured,  whilst  arteries  of 
emalJer  calibre  will  cease  to  bh*ed  vi^ith  or  without  the  assistance  of  s^oicope* 
John  Hunter  says  that  ho  believes  if  a  leg  were  amputated  with  no  precaution 
for  stopping  haemorrhage  that  the  patient  would  not  usually  bleed  to  death, 
i.e.  that  arteries  the  si^e  of  the  tibials  would  generally  close  spontaneously,* 


ijuries  of 


En^jancc  of 
nir  into 

VCLDfl. 


All  injuries  of  veius  are  less  formidable  in  their  immediate  conseqneiioes 
than  similar  injunos  of  arteries  of  the  same  calibre,  in  consequence  of  the 
diminished  force  of  the  circulation,  and  of  the  weakness  of  the  walls  of  the 
veins,  whereby  the  pi'cssureof  the  neighbouring  paiis  and  of  the  extravasated 
blood  is  enabled  to  act  on  them  much  more  powerfully.  It  is,  therefore, 
much  easier  to  stop  venous  hiemorrhage  than  arterial,  and  it  is  hardly  ever 
neoessary  to  tie  any  except  the  lai'gest  veins  and  those  which  are  kept  open 
by  the  walls  of  the  canals  io  which  they  lie.  But  contusion,  laceration,  or 
any  other  injury  to  a  veiD  may  have  very  serious  and  even  fatal  after- conse- 
qiiences,  qmie  apart  from  any  danger  of  bleeding.  Thus,  Mr.  Syme  ^  has 
shown  that  many  of  the  deaths  after  ligature  of  the  arter-ies  may  with  great 
probability  be  attributed  to  injorj^  inflicted  on  the  accom  jjanying  vein  ;  and 
since  surgeons  have  been  more  alive  to  this  consideration  the  mortality  after 
ligature  of  arteries  has,  I  believe,  decreased  considerably.  Further  observations 
on  this  topic  will  be  found  in  the  chapter  on  Diseases  of  the  Velns. 

Another  very  formidable  consequence  which  sometimes  follo\^^  wound  of  a 
vein  is  the  eutmnce  of  the  air  into  it.  When  the  air  rashes  into  the  vein  in  such 
large  quantities  as  to  fili  the  right  auricle  of  the  heart  with  air  it  nsnally  pro* 
duces  instant  death,  for  the  air  passes  tlirough  the  auriculo- ventricular  valve 
find  opens  it  j  tben^  on  the  contmction  of  the  ventricle,  the  air,  being  a  mnch 
lighter  flaid  than  blood,  cannot  shut  the  valve-flaps,*  and  so  the  hearths 
action  comes  to  a  stop.  When  a  smaller  quantity  passes  in  the  patient 
faints,  but  recovei'y  often  ensues.  The  entrance  of  the  air  (which,  in  prac- 
tice, always  occurs  in  surgical  operations)  is  denoted  by  a  whistling  sound, 
after  which  syncope  at  once  occurs.  As  far  as  I  know  tliig  has  only  hitherto 
occurred  in  opejiitions  on  the  neck  or  axilla,  though  it  seems  possible  in  other 
regions  also  ;  *  and  it  ajipears  to  have  become  much  rarer,  if  not  altogether 


stimulus  of  C'Xi^Miflure  ftiicl  loss  of  blood,  ami  on  tho  knglh  of  time  during  which  they  retma 
ihtir  vital  prfipiTiy. 

*  *  An  artery  of  tiicxlemtp  dimonwions/  Fftvs  Guthrie  (*  Di«.  ntid  itij.  of  AHi>ric8,*  p,  2*211), 
*  such  as  the  tihial  or  bmchial,  anil  particuhirly  fill  below  the.«o  in  fttxts  are  in  ^ncml  cufwiLle, 
by  their  own  intiiDfrk-  fKJW  eri*^  of  arrct^Lin^  the  piissage  of  tlio  Mood  Ihrout^h  (hem,  withottt 
any  nssistfince  from  art,  or  from  the  tiurrouiidiiig  purls  in  which  Ih^y  tiro  situati^d." 

'  '  Frincipleii  of  Surgery/  p.  97. 

'  TJiie  ]b  eomctiines  done  exf«3rimerilally  in  killing  horses.  A  pipe  is  insertM  into  the 
jtignkr  vtlu,  und  thi*ii,  if  ahoLt  thnee  as  ninch  siir  h  hlown  into  llie  veni  I'is  a  lieulthy  man 
can  tuiit  at  om^fidl  L^xpinition.  tlu'  Iior*ie  will  full  death  See  I^Ioores  efrsay  in  'Sy(>t>  of  Surg.* 
Tol.  \.  p.  7«37t  '2ntl  ed.,  lo  which  1  must  also  refer  the  reader  for  a  full  discu^tilon  of  the 
variouB  theories  ahout  the  manner  of  tlwilJi  in  theee  eft«es.  1  have  only  stated  in  lius  text 
the  one  which  ^eemfs  to  rau  the  moat  satisfactory. 

*  Br.  Cord  went  ha«  rtslated  a  case  of  parturition  in  which  he  believef*  that  death  occurred 
from  entrance  of  air  into  the  uterine  voin»  (*St.  George's  Iloptpiuil  Krporls/  vol.  vi.). 
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nnknowB,  since  operations  have  been  more  generally  performed  under  the 
influence  of  fdll  anaesthesia,  the  accident  being  no  doubt  often  caused  by  the 
patient's  straggles.  The  vein  having  been  imperfectly  divided,  and  being 
prevented  from  entirely  collapsing  by  its  adhering  in  part  to  the  surrounding 
tissues,  some  sudden  movement  draws  the  incision  open  while  the  motion  of 
the  chest  in  inspiration  is  producing  a  tendency  to  vacuum  in  the  venous 
system. 

The  remedies  are  those  for  profound  syncope,  viz.  the  recumbent  position, 
forcing  the  blood  towards  the  heart  by  chafing  the  limbs,  exciting  the  heart 
to  action  by  galvanism,  administering  ammonia  by  the  nostrils  and  brandy  by 
the  rectum,  and  possibly,  if  there  be  time  for  it,  injecting  warm  water  into 
the  veins  in  quantities  of  about  2  ozs.  at  a  time.  Mr.  Moore,  who  proposes 
this  plan  (which  has  not  hitherto  been  tried),  directs  that  the  head  be  raised 
and  a  vein  in  the  neck  be  opened,  in  order  that,  if  it  be  filled  with  air,  the  air 
may  escape.  The  water  is  then  to  be  injected  with  such  force  as  would,  in 
the  operator's  judgment,  moderately  distend  the  auricle.  All  the  cases  which 
have  recovered  have  done  so  under  the  ordinary  remedies  for  profound  syncope 
long-continued,  and  sometimes  after  a  long  period  cf  almost  seeming  death. 

The  occasional  occurrence  of  this  terrible  accident  will  of  course  teach 
the  surgeon  caution  in  dissecting-operations  about  the  neck  and  axilla. 

When  a  surgeon  is  called  to  a  case  of  haemorrhage  his  first  care  is  to  Diagnosia 
stop  it  for  the  moment,  which  is  always  readily  done,  if  there  is  an  open  ^^^^  ^^ 
wound  and  the  bleeding  comes  from  a  definite  point,  by  moderate  pressure  accidental 
with  the  finger  on  the  bleeding  spot.     The  bleeding  even  from  a  very  largo  rhage. " 
artery,  if  cleanly  exposed  (i.e.  the  femoral  in  an  amputation  at  the  hip), 
requires  remarkably  little  pressure  to  check  it  for  the  time.      And   if  the 
bleeding  point  is  not  plainly  visible,  well-directed  pressure  on  a  pad  of  some 
soft  substance  filling  the  whole  wound  will  suspend  the  hcemorrhage  until 
time  has  been  obtained  for  the  definite  treatment. 

Next,   the    question   occurs — Is    the   haemorrhage   arterial,    venous,    or  Arterial 
capillary?  or  venous? 

Let  us  suppose  a  large  artery  wounded,  and  the  wound  in  the  artery 
corresponding  directly  to  the  skin-wound.  The  bloods  leaps  out,  of  a  bright 
red  colour,  in  jets  synchronous  with  the  heart's  beats,  and  often  to  a  distance 
of  some  feet  from  the  patient's  body.  In  the  wound  of  a  large  vein,  on  the 
other  hand  (phlebotomy  is  a  familiar  instance),  the  blood  pours  out  in  a  dark 
purple  (Modena-red)  stream  which  is  continuous,  and,  if  jetting  at  all,  the 
jets  are  not  interrupted  but  only  augmentations  of  the  force  and  extent  of  the 
stream,  synchronous  not  with  the  heart's  action  but  with  expiration  or  with 
muscular  efforts. 

So  far  there  is  no  diflBculty  in  the  diagnosis.  And  in  the  case  of  smaller 
arteries  there  is  also  no  difficulty  so  long  as  the  flow  of  blood  is  unobstructed  by 
the  superjacent  tissues.  But  in  small  wounds,  even  of  considerable  arteries, 
lying  deeply  and  having  a  circuitous  communication  with  the  exterior,  the 
bleeding  may  bo  so  gentle  that  there  is  little  to  distinguish  it  from  venous 
oozing  in  its  manner  of  coming  out  or  in  its  colour,  for  venous  blood  quickly 
turns  red  on  exposure  to  the  air.  In  this  case  the  persistence  of  the  haemor- 
rhage is  a  valuable  sign  that  it  is  an  artery  which  is  wounded ;  and  the  effect 
of  pressure  above  is  another.  Pressure  applied  to  the  nearest  accessible 
trunk  between  the  wound  and  the  heart  will  suspend  arterial  haemorrhage  ; 
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while,  if  it  affects  the  venous  bleeding  at  all,  it  will  augment  it.  If  a  bruit 
can  be  heard  it  will  of  course  be  decisive. 

Having  settled  that  the  bleeding  is  arterial,  the  next  question  is  whether 
it  comes  from  a  trunk  artery  or  a  branch.  The  bleeding  caused  by  a  wound 
of  a  branch  close  to  its  trunk  (as  of  the  superficial  pudix3  near  the  common 
femoral,  the  circumflexa  ilii  near  the  external  iliac,  or  the  sural  near  the 
popliteal)  has  been  constantly  mistaken  for  a  wound  of  the  trunk  itself.  The 
main  diagnostic  sign  is  that  tlie  pulse  in  the  lower  part  of  the  artery  is  very 
much  more  affected  when  the  artery  itself  is  wounded  than  when  one  of  its 
branches  is  cut  across,  and  the  persistence  of  the  haDmorrhage  is  a  valuable 
sign  of  lesion  of  a  main  trunk. 

When  the  hasmorrhage  has  been  diagnosed  to  b6  from  a  trunk  arteiy  no 
time  should  be  lost  in  securing  it.  If  the  position  of  the  wound  permits  it  a 
tourniquet,  or  finger  pressure,  should  be  placed  on  the  artery  at  some  distance 
above  the  wound ;  ^  then  the  wound  should  be  enlarged  sufficiently  to  permit 
an  easy  dissection  of  the  wounded  vessel,  and  the  artery  should  be  tied 
above  and  below  the  hole  in  it.  If  the  wound  in  the  artery  is  not  at  once 
visible,  the  relaxation  of  the  tourniquet  will  show  the  surgeon  where  the 
bleeding  comes  from,  and  will  lead  him  to  it.  A  ligature  above  the  wound 
only  will  sometimes  stop  the  bleeding,  especially  in  arteries  of  the  lower 
limb ;  but  even  hero  it  is  far  more  safe  to  tie  both  ends.  If  this  is  not  done, 
the  lower  end  will  probably  begin  to  bleed  as  soon  as  the  circulation  is  re- 
established ;  and  it  is  an  old  observation,  on  which  Mr.  Guthrie  used  to  lay 
very  much  stress,  that  the  bleeding  from  the  lower  end  is  of  a  venous  cha- 
racter, both  in  colour  and  flow.*  This  is  certainly  true  of  the  arteries  of  the 
lowel*  limb,  bat  in  the  neck,  and  frequently  in  the  upper  extremity,  both  ends 
will  bleed  jter  saltum.  Having  secured  the  artery,  the  surgeon  must  examine 
the  vein ;  of  if  there  is  a  wound  of  a  large  vein,  the  bleeding  from  which  is 
increased  by  the  application  of  the  tourniquet  above,  it  may  be  held  in  check 
during  the  operation  by  another  tourniquet  below.  When  the  wounded  vein 
has  been  exposed  the  surgeon  must  choose  for  himself,  according  to  the  size 
of  the  wound  and  of  the  vein,  W^hether  he  will  trust  to  pressure,  or  tie  the  vein 
as  well  as  the  artery.  The  superficial  femoral  and  its  vein  have  often  been 
tied  together  (by  John  Hunter,  Roux,  &c.),  the  popliteal  artery  and  its  vein 
for  a  wound  (by  Mr.  Holthouse),  and  the  common  carotid  and  internal 
Jugtilar  ih  i'emoving  a  tumour  (by  Langenbeck),  without  bad  consequences.* 

If  ho  tourniquet  can  be  applied  above  the  wound  the  operation  becomes 
fat*  liiore  difficult  and  dangerous.  The  leading  case  here  is  one  in  which  Mr. 
Sytlie  tied  the  carotid  artery  when  wounded  at  the  root  of  the  neck.*  The 
left  forefinger  must  be  inserted  into  the  wound,  which  is  to  be  cautiously 
enlarged  for  that  purpose  sufficiently  to  admit  the  finger,  so  as  to  control  all 
bleeding.  Then,  with  the  help  of  his  assistant,  the  surgeon  must  bring  the 
artery  into  view  above  his  finger  (i.e.  between  his  finger  and  the  heart),  and 
when  he  has  Scratched  it  bare,  and  tied  the  ligature  round  it,  he  may  remove 
his  finger,  clear  all  the  clots  away,  and  secure  the  distal  part  of  the  vessel. 

If  the  wound  in  the  skui  has  been  commanded  by  pressure  and  there  is 


'  I  should  mvHolf  profer  the  use  of  Esmarch's  bandage,  but  have  not  hitherto  had  occasion 
to  try  it  in  a  case  of  this  kind. 

^  Guthrie,  '  Wounds  and  Injuries  of  Arteries/  p.  218. 

^  See  the  ;iecount  l>y  Mr.  Annandale  ('  I-aneet,'  April  24.  1875)  of  a  case  in  which  he  tied 
the  popliteal  artery  and  vein  in  u  case  of  arterio-venous  aneurism. 

*  Syme'b  '  Obfcerviitious  in  Cliuictil  Surgery/  p.  154. 
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no  bleeding,  the  surgeon  may  think  it  better  to  wait,  in  order,  sbould  a  trau- 
matic aneurism  form,  to  treat  it  afterwards.  But  if  the  extravasation  of 
blood  be  plainly  increasing  the  case  should  be  treated  just  like  a  recent 
wonnd. 

When  the  bleeding  has  been  arrested  by  pressure  it  is,  as  a  rule,  unadvi- 
sable  to  disturb  the  dressings  at  all. 

There  are  cases  in  which  it  is  justifiable  to  tie  the  artery  at  some  distance  Lip^atura  of 
above  the  wound,  as  in  aneurism.     Thus,  if  the  wounded  vessel  be  inacees-   above  the 
sible,  as  when  the  internal  carotid  has  been  wounded  through  the  mouth,  the  mounded 
common  trunk  has  been  tied  with  success  ;  *  or  when  the  patient  has  already 
lost  a  great  deal  of  blood,  and  the  surgeon  thinks  that  a  prolonged  operation 
and  deep  incisions  would  prove  fatal,  the  artery  has  been  successfully  tied 
above,  where  it  was  more  superficial.*     But  this  must  be  allowed  to  be  only 
a  pis  cdler,  and  if  it  fails  to  check  the  bleeding  the  patient  will  be  in  very 
serious  danger.     The  only  case  in  which  the  practice  is  recognised  is  that 
of  a  wound  of  the  palmar  arch. 

In  some  cases  also  in  which  the  wound  and  the  limb  generally  are  much 
inflamed  it  may  be  more  prudent  to  tie  the  artery  higher  up  ;  as  recommended 
by  Dr.  Campbell  of  New  Orleans  (in  a  paper  referred  to  on  page  88)  ;  and 
the  success  of  this  practice  in  such  inflamed  wounds  has  led  to  the  proposal 
of  ligature  of  the  main  artery  of  the  limb  as  a  method  of  treating  complicated 
wounds  and  diflnse  inflammation  of  the  limb  generally. 

There  are  rare  cases  in  which  the  surgeon  departs  from  the  usual  rule,  of 
not  tying  an  artery  unless  it  is  bleeding.  These  are  mainly  cases  in  which 
he  judges,  by  the  severity  of  the  previous  bleeding,  that  a  large  vessel  has 
been  wounded,  and  that  the  haemorrhage  will  probably  recur,  and  when  the 
patient  must  be  left  at  a  distance  from  competent  aid.  Otherwise  it  is  better 
to  put  careful  pressure  over  the  wounded  part,  and  leave  a  tourniquet  loosely 
applied  over  the  trunk  above,  with  instructions  to  the  nurse  to  screw  it  down 
if  the  bleeding  recurs,  and  send  at  once  for  the  surgeon. 

The  ligature  of  arteries  was  a  method  of  suppressing  hsBmorrhage  so  Ligature  of 
infinitely  superior  in  every  way  to  the  cautery,  which  was  previously  in  vogue,  **'**^®*- 
in  freedom  from  pain,  in  ease  of  application,  in  efficacy,  in  safety,  and  in 
immunity  from  future  ill  consequences,  that  it  is  hardly  to  bo  wondered  at 
that  Ambroise  Pare,  its  inventor,  declared  that  he  considered  it  almost  a 
divine  inspiration.  Many  attempts  have  been  made  to  improve  upon  the 
original  invention,  so  as  to  avoid  the  division  of  the  vessel  which  is  involved 

"  See  Mr.  H.  C.  Johnson's  case,  in  '  Lancet,*  1850.  vol.  ii.  p.  118.  This  case  is  evidently 
alluded  to  in  Mr.  Guthrie's  •  Commentaries,'  6th  eJ.  p.  256,  where  he  proposes  to  secure 
the  internal  carotid  artery  when  wounded  from  the  mourh  by  an  operation  in  which  tlie 
nuniis  of  the  jaw  is  to  be  divided  along  with  the  internal  pterygoid  muscle,  and  turned  up, 
the  styloid  process  and  its  muscles  with  the  glosso-pharyngejil  nerve  dissected,  some  of  the 
ityloid  muscles  divided,  &c.  But  although  a  competent  anatomist  can  execute  this  dissection 
on  the  dead  subject  its  prsicticability  in  the  case  of  a  wounded  artery  is  a  very  different 
matter,  and  the  relative  safety  of  the  other  course  seems  to  be  conceded.  If  after  ligature  of 
the  common  trunk  the  internid  carotid  still  bleeds,  it  might  become  the  surgeon's  duty  to 
attempt  to  secure  the  bleeding  artery  in  the  manner  which  Mr.  Guthrie  describes. 

*  See  31  r.  Bulteel's  Ciine,  '  Lfincet,'  1859,  vol.  ii.  p.  236,  where  a  man  was  found  nearly 
dead  from  h»morrhage  aft4;r  a  wound  of  the  fomoml  deep  in  tlio  thigh,  probably  in  Hunter's 
canal.  Tlie  surgeon,  thinking  that  a  long  and  difficult  dissection  must  prove  fatal  in  the 
desperate  state  of  the  patient,  tied  the  artery  in  Scarpa's  triangle,  and  the  patient  recovered 
without  further  bleeding. 
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iu  the  separation  of  the  ligiituiie,  I  ehall  pasa  over  most  of  these  in  ftiUiioeT 
but  shall  ik'scribe  in  detail  the  most  recent,  which  wo  owe  to  Mr.  Liutfr's 
genius,  and  wbicli  gives  fair  promise  of  complete  success.  First,  bowever* 
I  must  describe  the  method  which  is  fitill  iu  common  nse*  If  a  vessel  is 
to  be  exposed  in  its  continuity,  the  skin  and  all  other  tissnes  which  cover 
its  sheath  must  Ije  divided  according  to  rules  based  on  the  known  anatomicul 
relations  of  each  artery,  and  wliich  will  be  found  in  the  sei:(uel.  The  sliitdh 
is  recognised  by  the  pulsation  of  the  vessel  beneath  it,  and  by  the  absenoc  «f 
the  white  colour  of  the  wall  of  the  artery.  It  is  pinched  up  with  a  pair  of 
fine  forcefis,  and  a  smM  iiick  is  made  in  it  with  the  knife  held  liorizontal,  so 
as  not  to  endanger  the  artciy.     This  little  opening  is  enlarged  with  the  point 


Prorcss  of 
rL'pAir  nfter 
ligrtturt'. 
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of  the  director  till  the  aneurism- needle  can  he  easily  passed  round  the  naked 
vessel.  The  sheath  is  only  to  be  disturbed  so  far  as  is  absolutely  necessary 
for  this  purpose.  Of  nil  ligatures  which  are  intended  to  divide  the  ves.%V 
the  best^  as  Dr.  Jones  ^  has  conclusive  ly  shown,  is  a  stout  round  silk  or  hemi^en 
string,  which,  being  tied  firmly  on  the  vessel,  cuts  the  two  inner  coats  evenly 
all  round.  These  divided  inner  coats  mny  possibly  retract  a  little  from  the 
external,  which  alone  is  left  in  the  gnisp  of  the  ligature.  The  constriction 
of  the  vessel  brings  the  cut  edges  of  the  internal  coats  into  apposition.  The 
changes  which  now  ensue  are  intended 
to  effect  (1)  the  separation  of  the  ligJi- 
ture,  (2)  the  closure  of  the  divided  ends 
of  the  artery,  so  as  to  obviate  heemor- 
rhagCj  and  (3)  the.  restoration  of  the 
circulation.  The  ligature  separates  by 
a  process  of  ulceration  and  slotighing, 
and  when  it  comes  awny  a  small  slough, 
consisting  of  the  external  coat|  is  gene- 
rally embraced  in  the  knot.  There  is, 
therefore,  after  the  fall  of  the  ligature,  a 
time  at  which  the  artery  consists  of  two 
parts,  thongb  tboSe  soon  unite  again,  and 
though  they  arc,  as  a  rule,  glued  together 
by  the  inflararaatory  exudation  which 
takes  place  in  the  tissues  aixmud  the 
ligature.  The  separation  of  a  ligatnre 
from  a  large  artery  such  as  the  femoral 
occurs  usually  in  about  a  fortnight.  The 
earliest  recorded  period  in  that  artery 
seems  to  l>e  eight  days'*  in  a  aise  which  recovered,  but  it  often  remains  fijted 
for  a  much  longer  jicriod.  When  it  separates  very  early  biemorrhage  is 
much  to  be  appreheutled,  the  artery  Ijeing  probably  diseased. 

'  *  TiwitiHC'  on  thi»  ppocG9*«Df  imturtMn  jiiippresjsing  lifpnion-hapc  from  rli^ndod  arterios,  and 
on  thu  iifio  of  the  ligature.*     1805. 

^  In  11  case  of  Jl.imsdon's  tulmlritcil  by  Norris,  No.  45.  'Contributions  to  Pruidtciil 
Surgery/  p.  288,  from  Raiaeden's  '  Practiwil  ObBer\*»lioti8/ 


Fio.  Hi.  An  urtfry  Ued  with  a  stout  Ilgntitiv 
and  then  3«Jd  op^n.  a,H  Bhotv  the  inr^^rriil 
and  iii:lddtc!'  roaU  divide?*!  nri  '  »;!« 
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The  means  by  which  hoBmorrhago  is  averted  are  chiefly  threefold :  (1) 
the  blood  coagulates  in  the  interior  of  the  artery,  the  coagulum  extending 
in  many  cases  to  the  nearest  considerable  branch  on  either  side  of  the  liga- 
ture, filling  the  whole  tabe,  at  least  at  the  point  where  the  artery  is  tied,  aiyi 
ultimately  acquiring  an  organic  connection  to  the  wall  of  the  artery  ;  (2)  the 
cut  ends  of  the  internal  coats  are  united  together  by  inflammatory  lymph, 
and  are  also  united  to  the  lymph  which  is  effused  into  the  interior  of  the 
artery  around  the  ligature ;  (3)  the  tissues  around  (sheath,  cellular  tissue, 
&c.)  are  occupied  by  inflammatory  exudation,  in  which  the  tied  part  of  the 
vessel  isburied.  Ultimately,  after  the  fall  of  the  ligature,  the  divided  parts 
of  the  artery  are  united,  and  the  whole  of  the  portion  of  the  veiisel  along 
which  the  coagulum  has  extended  is  converted  into  a  solid  cord. 

During  this  process  the  circulation  has  been  re-established  by  the  increase 
in  size  of  the  anastomosing  vessels.  That  increase  is  in  some  cases  very 
rapid,  in  others,  as  it  seems,  very  slow.  The  rapidity  with  which  it  goes  on 
in  the  lower  animals  is  seen  from  an  experiment  of  Broca,  who  amputated 
the  leg  of  a  dog  at  the  knee,  having  previously  placed  a  ligature  under  the 
artery  in  the  groin.  The  distance  to  which  the  pulsating  jet  reached  was 
noted ;  then  the  ligature  was  tied ;  the  bleeding  of  course  ceased,  but  it  re- 
commenced at  the  end  of  one  minute,  and  in  five  minutes  the  jet  (which, 
however,  no  longer  pulsated)  had  attained  a  quarter  of  its  former  maximum 
distance,  notwithstanding  that  the  quantity  of  blood  in  the  body  had  of 
course  been  diminished  by  the  haemorrhage.'  And  many  recorded  facts 
show  that,  in  man  also,  the  circulation  is  very  rapidly  re-established,  parti- 
cularly in  the  upper  extremity.  Wardop  says :  '  The  enlargement  of  the 
anastomosing  vessels  to  a  certain  extent  takes  place  almost  instantly  after 
the  trunk  has  been  tied.  I  observed  this  in  a  child  in  whom  I  had  secured 
the  carotid  artery.  I  could  see  the  branches  of  the  temporal  and  occipital 
under  the  delicate  integument  enlarging  immediately  after  the  operation.'^ 
And  instances  are  not  wanting  in  which  after  the  ligature  of  the  main  artery 
of  a  limb  the  pulse  has  been  felt  below  the  ligature  in  a  day,  or  on  the  second 
day.  But  the  anastomosing  vessels  continue  to  enlarge  for  a  considerable 
period,  estimated  by  Porta  as  being  usually  under  a  year.  All  the  time 
during  which  the  collateral  circulation  is  deficient,  the  limb  remains  cold, 
weak,  and  liable  to  suffer  from  any  rapid  change  of  temperature ;  and  even 
after  it  has  attained  its  highest  grade  the  limb  in  which  the  main  artery  has 
been  tied  is  weaker,  smaller,  and  less  vigorous  than  natural. 

When  any  of  these  three  steps  are  incomplete,  the  operation  usually  fails.    Failure  of 
either  by  secondary  haemorrhage  or  gangrene.    If  no  clot  forms  in  the  artery —    s^*^T 
which  from  some  unknown  condition  is  not  unfrequently  the  case — the  force    hamor- 
of  the  circulation  in  the  upper  end  of  the  artery  is  resisted  only  by  the  uniting   ^^^^^ 
medium  between  the  edges  of  the  divided  internal  coats,  assisted  by  the 
lymph  which  is  deposited  in  and  around  the  sheath.     This,  however,  may 
be  perfectly  sufficient  for  the  purpose,  and  accordingly  we  find  cases  in  which 
the  patient  has  recovered  without  any  drawback,  though  only  the  very  por- 
tion  of  artery  embraced  in  the    ligature   has   been   obliterated    (fig.  17). 
Still  the  deprivation  of  its  proper  support  from  the  coagulum  renders  the 
uniting  material  much  more  prone  to  give  way,  and  this  is  an  indubitable 
cause  of  secondary  haemorrhage.      Another  and  probably  a  more  frequent 
cause  is  the  extension  of  the  ulceration  (which  is  necessary  for  the  separation 

»  Broca,  'Sur  les  Anevr.,'  p.  507,  note.  '  WarJrop  •  Ou  Aneurism,'  p.  12. 
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of  the  ligature)  Iwyond  it«  proper  bounds,  so  that  it  lays  open  a  portion  of  the 

vessel  not  completely  filled  with  clot.     Perhaps  both  causes  of  secondary 

haemorrhage  may  act  at  either  side  of  the  ligature,  but 

obviously  that  form  of  secondary   hsamorrhage,  which 

depends    on  yielding  of  the  uniting  medium,  must  be 

more  common  at  the  upper  end,  where  it  has  to  bear  the 

whole  momentum  of  the  direct  circulation,  than  at  the 

lower,  where  only  the  reflux  circulation  is  acting.      But 

the  form  of  secondary  hajmorrhage  which  depends  on 

ulceration  is,  there  can  be  no  doubt,  more  common  at  the 

distal  side  of  the  ligature,  though  I  am  not  aware  that 

any  explanation  of  this  fact  has  been  oflTered. 

Secondary  hajmorrhage  comes  on  about  the  time  that 
the  ligature  is  falling,  though  sometimes  several  days 
afterwards,  and  it  usually  commences  gently,  almost  in- 
sidiously, so  that  the  surgeon  at  first  tries  to  persuade 
himself  that  it  is  merely  a  little  oozing  from  the  granu- 
lations of  the  wound,  and  tliis  kind  of  secondary  hcemor- 
rhage  may  often  be  successfully  treated  by  well-applied 
pressure.  Pressure  is  best  applied  by  graduated  com- 
presses in  the  wound,  or  by  filling  the  wound  with 
small-shot,  which  is  to  be  firmly  bandaged  on,  and  an 
aneurism  compressor  adjusted  over  it ;  and  it  may  be 
assisted  by  compression  of  the  trunk  above,  which,  if 
done  at  all,  should  be  digital,  much  care  being  taken 
not  to  compress  the  vein.  The  limb  should  be  carefully 
bandaged,  and  some  authors  recommend  putting  a  com- 
press of  lint  on  the  artery  below  the  wound.  But  if 
the  bleeding  begin  furiously,  as  from  the  upper  end, 
which  has  suddenly  given  way,  or  if  pressure  does  not 
check  it,  three  courses  are  open :  to  tie  a  higher  part  of 
the  artery,  to  re-open  the  wound  and  place  another  liga- 
ture on  the  bleeding  vessel,  or  to  amputate.  The  liga- 
ture of  a  higher  part  of  the  artery,  which  used  to  be  the 
orthodox  treatment,  almost  always  fails,  and  I  quite 
agree  with  Mr.  Erichsen  that  it  only  adds  to  the  danger 
of  the  patient.  In  a  most  interesting  paper  in  the  '  St. 
Bartholomew's  Hospital  Reports  *  (vol.  x.)  Mr.  W.  H. 
Cripps  has  shown  that  not  only  has  it  frequently  caused 
death  directly,  but  that  it  has  usually  &,iled  to  prevent 
the  recurrence  of  bleeding,  while  yet  in  some  of  these 
cases  a  cure  was  obtained  by  the  afler-employment  of 
compression.  The  attempt  to  re-tie  the  vessel  at  the  seat  of  ligature  is  a 
dangerous  and  in  some  cases  a  very  difficult  operation  ;  the  tissues  are  loaded 
with  blood,  the  artery  is  very  difficult  to  recognise  unless  the  bleeding  is 
allowed  to  go  on  ;  and  such  renewed  loss  of  blood  may  easily  prove  fatal  to  one 
weakened  by  previous  hajmorrhage.  Besides,  the  artery  may  be  too  rotten  to 
bear  a  ligature,  or  the  vein  may  easily  be  included  with  it.  Still  the  attempt  has 
proved  far  more  successful  than  the  ligature  above.  Amputation  is,  I  am  per- 
suaded, the  best  treatment  in  many  cases  of  aneurism  ;  since  it  removes  a  for- 
midable disease  which  is  by  no  means  cured  at  the  time  when  secondary  hiemor- 
rhage  occurs;  but  no  one  would  willingly  resort  to  it  in  a  case  of  mere  wound. 


Fio.  17.  Portion  of  m  fe- 
roontl  artery  tfod  mma 
months  before  death. 
A  Tcry  small  part,  ^ 
of  the  Teuel  (abont 
i  in.)  is  redaoed  to  tbe 
aise  of  a  piece  of  whip- 
cord, being  completely 
obliterated.  Except  a 
▼ery  small  pale  coagn> 
Inm  jiut  below  this 
narrowed  part,  tiw 
whole  artery  abore 
and  below  this  patt  is 
quite  poriotu  and 
healthy,  a  shows  the 
profunda  artery,  the 
chief  tomch  above  the 
ligatnre;  and  a  large 
branch  which  comei 
off  some  distance  be> 
low  is  also  dcen. — St. 
GeoTKe's  Hrspital  Mo- 
seam,  Ser.  vi.  Xo.  147. 
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The  result  of  Mr.  Cripps'8  enqnirics  is  a8  follows.  The  paper  includes 
all  the  cases  which  he  could  find  of  secondary  liaBmorrhage  after  the  ligature 
of  the  femoral  in  its  continuity  for  all  causes,  fifty-three  in  number.  There 
were  fourteen  cases  in  which  the  external  iliac  was  tied :  twelve  died,  one 
recovered  under  pressure  on  the  recurrence  of  hiemorrhagc,*  and  one  after 
amputation  for  gangrene ;  five  others  were  amputated,  two  died,  three  re- 
covered. In  twelve  cases  the  artery  was  re-tied :  seven  died,  and  five  re- 
covered. In  fifteen  cases  pressure  was  used,  and  only  three  died.  In  seven 
cases,  ^m  various  causes,  no  treatment  was  used,  and  three  of  these  re- 
covered.* 

It  might  be  argued,  in  explanation  of  the  far  more  favourable  results  of 
pressure,  that  that  method  had  only  been  used  in  the  mildest  cases ;  but 
Mr.  Gripps  says  that,  on  perusing  the  notes  of  the  cases,  he  does  not  believe 
this  to  have  been  the  fact.  The  perusal  of  the  paper  has  certainly  confirmed 
my  previous  impression,  that  most  of  the  cases  of  secondary  hiemorrhage 
which  can  be  saved  will  be  saved  by  the  persevering  use  of  well-applied 
pressure.  But  there  are  unquestionably  in  practice  cases  where  secondary 
hadmorrhi^  bursts  out  with  such  violence  from  the  upper  end  of  the  artery 
that  it  is  useless  to  spend  time  on  the  attempt  at  compression.  Such  cases 
must  be  treated,  I  think,  like  fresh  wounds  of  the  vessel,  by  re-tying  it; 
or,  if  the  attempt  to  re-tie  the 'vessel  fails,  by  amputation.  And  there  are 
other  cases  where  the  persevering  use  of  pressure  has  failed.  Here  the 
surgeon  must  be  left  to  choose  between  re- tying  the  vessel  and  amputation. 

Secondary  hsemorrhage  occurs  also  from  arteries  that  have  been  wounded 
and  not  tied,  in  consequence  of  the  giving  way  of  the  clots,  or  of  any  uniting 
medium,  which  may  have  opposed  the  issue  of  blood.  The  practical  con- 
siderations are  the  same  as  after  ligature.  I  ought  to  mention  that  secondary 
hsemorrhage  is  often  said  to  be  due  to  unhealthy  ulceration,  caused  by 
defective  hygienic  conditions  in  hospital — a  statemtjnt  of  which  I  have 
found  no  definite  proof,  though  it  is  probable  enough.  Certainly  the  most 
common  cause  of  secondary  hsomorrhage  is  disease  of  the  vessel. 

There  is  another  form  of  bleeding  which  is  sometimes  confounded  with  Recurrent 
secondary  haemorrhage,  though  it  is  of  quite  a  different  nature.  I  mean  the  j!^^'" 
recurrent  hflBmorrhage,  which  sometimes  comes  on  an  hour  or  two  after  a 
wound,  when  the  patient  becomes  warm  in  bed,  and  has  recovered  from  the 
shock  of  the  operation  or  accident.  This  depends  merely  on  some  vessel  or 
vessels,  which  have  not  been  secured,  bleeding  under  the  influence  of 
warmth  and  renewed  circulation.  The  bleeding  vessels  must  be  exposed 
and  treated  just  as  in  primary  heemorrhage. 

The  other  main  cause  of  failure  after  ligature  is  gangrene,  and  it  de-  Ganprene 
pends  usually,  as  it  seems,  on  the  failure  of  development  of  the  collateral  ^^'^^g 
circulation.  This,  however,  is  by  no  means  the  only  cause  of  gangrene,  for 
it  may  be  occasioned  also  by  coagulation  in  the  vein,  the  result  of  bruising 
or  laceration  of  that  vessel  in  the  injury  or  in  the  operation,  and  in  cases  of 
aneurism  it  depends  sometimes  on  inflammation  of  the  sac,  by  which  the 
pressure  on  the  vein  or  veins  is  increased  and  the  veins  themselves  in  some 

>  Id  this  case  the  surgeon  in  charge  states  his  opinion  that  the  ligature  of  the  external 
iliac  was  a  useless  operation. 

•  In  cases  of  secondary  hsDmorrhago  from  the  stump  of  an  amputvtion,  the  results  of 
ligature  of  the  artery  higher  up  seem  to  have  been  less  disastrous,  but  the  number  recorded 
here  is  very  small.  Three  coses  are  referre.l  to,  in  two  of  which  the  common  iliac  was  tied 
after  the  external.     All  recovered. 
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cases  also  affected  by  inflammation.  Grangrene  from  the  two  former  canses 
commences  early,  nsaally  within  four  days  after  the  ligature  ;  the  latter 
cause  may  be  several  weeks  in  producing  its  effect.  The  treatment  to  be 
pursued  depends  on  the  rapidity  with  which  the  gangrene  spreads.  If  it 
comes  on  over  a  large  surface,  or  in  several  places  at  once,  and  advances 
rapidly,  no  delay  should  be  admitted,  but  the  limb  should  be  removed  at 
once,  the  section  of  the  artery  being  made  as  near  as  possible  to  the  tied 
portion — not  above  it.  If  only  a  small  part  of  the  limb — say  one  or  two 
toes — is  affected,  and  the  gangrene  advances  slowly,  without  constitutional 
symptoms,  there  is  good  reason  to  hope  that  the  mortified  parts  will  separate 
and  a  useful  limb  be  preserved. 

This  view  of  the  causes  of  failure  of  the  ligature  would  not  be  complete 
without  the  mention  of  what,  however,  belongs  to  the  subject  of  aneurism, 
and  not  of  haamorrhage,  viz.  that  the  collateral  circulation  sometimes  era 
from  excess.  When  the  main  artery  is  tied  in  order  to  cure  an  aneurism,  or 
when  the  operation  is  performed  for  general  inflammation  of  the  limb  (as 
recommended  by  Dr.  Campbell  and  Dr.  Onderdonk,  in  America,  and  in  this 
country  by  Mr.  Maunder*),  the  collaterals  may  enlarge  so  rapidly  and  to  so 
great  an  extent  as  at  once  to  reproduce  the  circulation  below,  which  it  was 
intended  to  suspend.  The  treatment  of  aneurisms  when  recurring  from  this 
cause  will  be  spoken  of  in  the  section  on  that  subject. 

Viewing  the  great  danger  of  secondary  hemorrhage  and  its  comparatiye 
frequency  (which,  however,  has  been  much  diminished  of  late  years,  since 
arteries  have  been  more  gently  dealt  with  in  deligation,  and  the  sheath 
disturbed  to  as  small  an  extent  as  possible  ^),  surgeons  have  long  been 
seeking  for  some  means  ©f  tying  an  artery,  so  as  permanently  to  obliterate 
it,  without  dividing  it.  John  Hunter  attempted  this  in  the  very  first  opc^ 
ration  which  he  performed,  by  gently,  constricting  a  large  extent  of  the 
artery  by  means  of  four  broad  ligatures ;  but  he  soon  recognised  the  futility 
of  that  attempt.  Again,  the  same  end  was  sought  by  the  use  of  temporary 
ligatures  ^  tied  over  a  roll  of  lint,  or  some  such  substance,  laid  on  to  the 
artery,  so  that  the  ligature  could  be  cut  and  removed  two,  three,  or  more 
days  after  the  operation  ;  or  by  nooses  attached  to  an  instrument  left  in  the 
wound,  whereby  the  surgeon  could  tighten  or  relax  the  ligature  as  he  liked. 
And  these  attempts  are  not  yet  entirely  given  up,  though,  as  far  as  I  can 
discover,  only  one  preparation  exists  showing  that  the  artery  has  really  been 
closed  in  this  way  in  the  human  subject,*  while  the  failures  have  been 
numerous  and  disastrous.  Again,  ligatures  made  of  animal  matter  have 
been  used  in  the  hope  that  tlicy  would  be  absorbed  (or  perhaps,  as  some 
have  thought,  that  they  would  unite  with  the  tissues  around)  without 
causing  any  ulceration.  The  only  one  among  the  numerous  experiments  of 
this  kind  to  wliicli  I  need  refer  is  the  ligature  of  the  femoral  with  catgut, 
which  Sir  Astley  Cooper  performed  on  an  old  man  affected  with  popliteal 
aneurism,*  and  which  proved  most  successful.  But  he  was  disappointed  in 
subsequent  trials  of  the  substance,  and  renounced  its  use.  Recently  Mr. 
Lister  has  revived  the  use  of  catgut,  thoroughly  soaked  in  carbolised  oil,  as 


'  Seo  *  Biennial  Rctr<:)spect  of  Now  Syd.  Soc.,'  1867-8,  p.  284. 

-  'Lancet,'  187-4,  vol.  ii.  p.  860. 

'  First  used  apparently  l»y  Cline  and  Scarpa.     See  South's  '  Chelius,'  vol.  i.  p. 

*  This  projmration  is  in  the  Museum  of  the  Irish  College  of  Surgeons. 

*  The  cjvse  is  related  in  Cooper  and  Tnivers's  '  Surgical  Essiiys,'  vol.  i.  p.  126. 
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a  ligatarc,  and  with  a  success  which  is,  I  think,  undeniable'  The  success 
depends,  as  I  have  endeavoured  elsewhere  to  show,'  not  only  on  the  material 
of  which  the  ligature  is  composed  being  one  which  is  capable  of  absorption, 
and  which  dissolves  without  exciting  suppuration — ^though  this  is  an  essential 
condition — but  also,  and  perhaps  even  more,  on  the  rapid  union  hj  the  first 
intention  of  all  parts  of  the  wound  which  are  in  contact  with  the  tied  vessel. 
We  have  already  seen  that  the  lymph  effused  in  and  around  the  sheath  is  a 
great  support  to  the  vessel  and  protection  against  secondary  haemorrhage 
when  the  artery  is  divided  by  the  ligature.  If  this  exudation  forms  rapidly, 
and  without  destructive  inflammation,  the  tied  vessel  remains  free  from  any 
tendency  to  soften  or  ulcerate,  and  the  small  knot  of  carbolised  gut  rapidly 
disappears,  keeping  the  artery  closed,  however,  quite  long  enough  (as  we 
know  from  the  experience  of  acupressure)  for  permanent  obliteration  to 
occur.     That  this  is,  at  any  rate,  possible  is  shown  by  a  case  in  which  I 

tied  the  subclavian  and  carotid  artery 
in  this  manner,  and  where  the  patient 
died  eight  weeks  afterwards  from  ano- 
ther cause.  Neither  wound  had  healed 
by  first  intention,  but  the  suppuration 
seemed  superficial.  The  external  coat 
was  perfect  in  both  arteries,  which 
were  closed  by  a  kind  of  diaphragm 
only  at  the  point  tied.  This  is,  if  I 
mistake  not,  the  first  definite  ana- 
tomical proof  that  arteries  can  be 
obliterated  at  the  seat  of  ligature  with- 
out being  divided.  If  this  result  could 
be  attained  in  every  case,  secondary 
haemorrhage  would,  of  course,  be  un- 
known. But  this  is  far  from  being  the 
case,  at  least  as  yet.  In  some  cases  the 
catgut  has  softened  prematurely,  or 
perhaps  has  come  untied,  and  the  cir- 
culation has  recurred  ;  but  this  is  very 
rare,  and  might  probably  be  avoided 
by  cai'C  in  the  preparation  and  tying  of 
the  ligature.  In  other  cases,  where  suppuration  has  taken  place  around  the 
vessel,  secondary  haemorrhage  has  ensued ;  *  but  the  constant  use  of  this  form 
of  ligature  in  operations  of  all  kinds  for  several  years  has  convinced  me  that 
secondary  luemorrhage  is  far  rarer  than  with  the  silk  ligature,  even  in  wounds 
which  suppurate  freely,  while  the  ligature  itself  does  not  seem  to  be  felt  as  a 
foreign  body  at  all,  or  to  interfere  in  any  way  with  primary  union. 

Great  care  should  be  taken  in  selecting  the  material  for  the  ligature. 
The  catgut  should  not  be  too  thin,  and  it  should  be  steeped  in  the  carbolised 
oil  (1  part  of  the  acid  to  5  of  oil)  for  many  weeks  before  it  is  used.  In  fact, 
it  seems  that  it  continues  to  become  tougher  and  more  reliable  for  an  iudefi- 


Pio.  18.  A,  the  subdaylftn.  and  b,  tho  common  ca- 
rotid artery,  tied  simultancounly  with  carhollACd 
catgut  on  Nov.  16.  Death  took  place  on  Jan.  tf. 
The  irabclaTian  has  been  laid  open  above  and 
below  the  Keat  of  ligature,  but  not  at  the  pre- 
cise point.  The  external  coat  is  seen  to  bo 
quite  perfect,  and  the  tube  of  the  vesiiel  is 
ckMed  by  a  simple  diaphragm.  In  the  carotid 
this  diaphragm  has  been  cut  through  and  the 
arterj  opened  in  its  whole  extent.  Two  small 
fLwnres  or  cracks  are  scon  below  the  ligatured 
part,  one  of  which  (marked  by  a  small  bristle) 
leads  into  a  minute  cavity  outside  the  artery, 
containing  blood-clot  The  ca-te  is  reported  in 
the  *8t.  George's  H-spital  Roi»rt<,'  voL  vL, 
and  the  preparation  id  in  the  Hospital  Moseum. 


>  •  During  the  last  throo  years/  says  Mr.  Bickoretet h,  '  I  have  tied  the  femoral  artery  five 
limes,  the  common  carotid  once,  ami  the  common  ilia",  once,  and  in  every  case,  with  one 
wlitiry  exception  [one  of  the  cases  of  ligjiture  of  the  femoral],  tlio  wound  has  healed  at  once, 
and  without  suppumtion.'— '  On  Recent  Progress  in  Surgery,'  1871,  p.  20. 

»  *  Lancet.'  1872,  vol.  ii.  p.  325. 

*  See  a  case  by  >Ir.  Holden.     *St.  Bartholomew's  Hospital  Repirts/  vol.  viii.  p.  187. 
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uite  length  of  time.  A  convenient  ligature-case  for  private  practico  is  made 
of  a  thick  glass  tube  with  a  silver  cover  screwed  on,  in  which  a  reel  of  the 
catgut  ligature  can  be  kept  in  oil  in  the  pocket  for  an  unlimited  time.  It  is  well 
gently  to  wipe  off  the  superfluous  oil  before  use,  as  otherwise  the  ligature  is  a 
little  apt  to  slip  ;  and  it  is  safer  not  to  cut  the  ligature  too  near  the  knot,  espe- 
cially as  the  substance  is  very  easily  absorbed  and  creates  no  apparent  irritation. 


Pio.  Id.    Luton*8  Tenaculum  (modiflod). 

Method  Wounded  vessels  used  in  former  days  to   be  secured  by  driving  a  sharp 

^^te  '"f  ^look,  called  a  tenacuhim,  through  the  bleeding  mouth  of  the  vessel  and  the 
wounded  in  tissues  immediately  adjacent,  and  then  tying  a  ligature  under  the  convexity 
operation,     ^f  ^j^^  hook.     The  tenaculum  being  now  withdrawn,  the  ligature  of  course 

compresses  the  vessel  a  little  above  its  cut  end.     This  method,  however,  is 

somewhat  rough,  since  a  good    deal   more  tissue  is  included  in  the  ligature 

than  is  really  necsssary.     It  is,  however,  still  often  employed  when  the  vessel 

lies  in  the  midst  of  dense  structures  from  which  it  cannot  well  be  separated. 

Otherwise  it  is  better  to  pick 

up  the  vessel,  and  separate 

it  cleanly  from  the   tissues 

ai-ound,  drawing  it  slightly 

out  of  its  sheath  with  one  of 

the  forms   of    forceps   here 

figured.     The  name  ieiia-cu- 

lum  which  used  to  be  appro- 
priated to  the  sharp  hook  is 

now  more  commonly  applied 

to  the  forceps  used  for  tying 

ai'teries.     Each  form  has  its 

advantages.     Listen's,  when 

closed,  catches  with  a  spring 

which  holds  it  on  the  artery, 

and  enables  the  surgeon  to 

tie   the  vessels  more   easily 

when   he   has  no   assistant. 

Assalini*s  may  be  ready- 
armed  with  the  ligature,  and 

I  think  enables  the  surgeon 

and  his  assistants  to  secure 

the  vessels  in  a  large  wound  more  rapidly.     But  the  use  of  one  or  other 

is  more  a  question  of  fashion  and  habit  than  of  any  essential  superiority. 


Acupres- 
bure. 


Aasalini's  Tenacnlum. 


I  have  spoken  in  the  preceding  sentences  of  '  tying  *  arteries,  since  this 
is  tlie  genenil  and  for  the  moment,  at  any  nite,  the  most  certain  method  of 
securing  them.  But  there  are  two  other  plans  whicli  have  come  much  into 
vogue  of  late  years,  viz.;  Acupressure  and  Torsion.  The  chief  object  of  these 
two  nietliods  is  to  avoid  that  wliicli  is  the  drawback  of  the  silk  or  hempen 
ligature,  viz.  the  abiding  irritation  and   ultimate  ulceration  by  which  the 
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ligatare  is  cast  off.  In  acupressure  the  metallic  foreign  bodies  by  which  the 
artery  is  temporarily  compressed  are  removed  as  early  as  is  jndged  safe,  and 
the  wonnd  is  left  free  to  unite.     In  torsion  there  is  no  foi-eign  body  at  all. 

The  different  methods  of  applying  acupressure  are  reduced  by  Pirrie,  its 
most  ardent  and  considerable  advocate  at  the  present  day,  to  three,  which 
he  has  denominated  Circumclusion,  Torsoclusion,  and  Retroclusion.  In  the 
first  method  (fig.  21)  a  pin  is  passed  below  the  divided  artery,  and  a  loop  of 


Fio.  21.    Acaprownro.    Firrt  method,  or 
Circumclution  (after  Pirrie). 


Pio.  22. 


Acupressure.    Second  method,  or  Thrsoclusum 
(after  Pirrie). 


wire  placed  over  the  end  of  the  pin  compresses  the  tissues  in  which  the  artery 
is  lying,  and  is  twisted  tightly  enough  round  the  stalk  of  the  pin  to  stop  all 
bleeding.  Then  the  point  of  the  pin  is  passed  into  the  tissues,  while  the 
ends  of  the  wire  hang  out  at  the  other  si(ie  of  the  wound  with  the  head  of 
the  pin.  When  the  pin  is  withdrawn  the  wire  of  course  becomes  loose,  and 
is  drawn  out  also.  In  the  second  method  (torsoclusion,  or  the  Aberdeen 
twist),  the  pin  is  passed  in  parallel  to  the  vesssel  (fig.  22  (1)  ),  then  twisted 
round  a  quarter  of  a  circle  and  driven  across  the  vessel  into  the  tissues  on 


1  2 

.  Fio.  28.    Acupressure.    Third  method,  or  Retrodudon  (altered  from  Pirrie). 

its  further  side  tightly  enough  to  keep  it  in  its  new  position  (fig.  22(2)  ). 
In  the  third  method,  retroclusion,  the  pin  is  passed  first  above  the  artery, 
under  a  few  muscular  fasciculi  only  (fig.  28  (1)  ),  then  twisted  round  half 
a  circle  and  driven  below  the  artery  into  the  tissues  on  the  side  where  it  first 
enfcered  (fig.  23  (2)  ).  The  pins  are  withdrawn  as  early  as  the  surgeon  thinks 
it  safe.  Dr.  Pirrie  gives  eight  hours  for  smaller  arteries,  such  as  the  facial, 
temporal,  radial,  ulnar,  mammary,  and  spermatic,  and  twenty -four  hours  for 
such  as  the  humeral,  axillary,  and  femoral,  as  periods  at  which  the  pins  may 
be  safely  withdrawn;  and  he  intimates  his  belief  that  it  will  be  found  safe 
even  to  shorten  this  period. 

I  have  had  sufficient  experience  of  acupressure  to  testify  that  it  is  a  per- 
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ff'ctly  cfJicioiit  means  of  stopping  lifiDitiorrlmge,  and  one  which,  with  a1 
pniotice,  i«  not  diftieult  of  appliciition. 

Toraka.  Torsion  is  a  very  old  method  of  stopping  hieraorrhage.    It  was  ejttensive 

used  in  the  last  generation,  and  the  readers  of  Porta's  gi'eat  work  *  will  know 
that  he  employed  it  saccessfiilly  in  amny  of  the  major  operatioas ;   hnt  it 
passed  out  of  practice,  pixib^bly  in  consequence  of  the  loss  of  time  which  it 
Sometimes  occasioiia,  and    which    ^vas   a   very  important   consi 'deration 
oiierations  performed  without  an»sthetic8      It  was  revived  by  Mr.  Syi 
and  is  now   used  by  many   of  the  best  snrgeons. 
The  action  of  torsion  is  very  easy  to  understand. 
If  the   divided   end  of  a    large   artery  be    taken 
hold  of  with  a  pjiir  of  forceps,  all   other   tissm^s 
being    carefully  avoided,  and   twisted  round  four 
OP    five  times   till   its  coats  are  felt  to  give  way, 
it    will    be    found    on    laying    it   open    that    its 

internal    coat   baa    been    t'Oru, 

and  the  middle  coat   has  also 

been    sepamted    from   the   ox- 

terniii,   torn,    and    twisted   up 

into    the    tube    of   the   vessel, 

which   is    tlieroforo   closed   by 

a  firm  plug,  while  the  external 

coat  remains  uninjured,  though 

more  or  less   twisted.      Even 

in  the  dead  subject  the  vessel 

is  so  tirmly  closed  that  no  fluid 

can  be  forced  through  it.     In 

a  hirge  wound,  such  i\s  that  of 

an   amputation^    when   all  the 

divided  arteries  have  been  thus 

treated^  the  wound  is  left  en- 
tirely    without     any     ibreign 

body.       It   is    true    that    the 

twisted    ends   of    the    vessels 

may  slough   and   come  away, 

but  it  seems  certain  that  this 

does  not  always  even  if  it  does 

often  occur. 

Torsion  is  not  ea,sy  to  per- 
form successfully,  and  thia  difficulty  is   felt  even  more  with  the  smaller 
artenes  than  the  large  ones.     This  depends  on  the  difficulty   of  isolatii] 
the  latter  from  the  tissues  around^  especially  while  they  bleeding  ;  and  it  i 
on  this  proper  isolation  that  the  prompt  success  of  torsion  in  stopping  hU 
ing  depends.     A  large  artery  can  be  easily  drawn  oat  of  its  sheath,   and 
then   two   methods   of  twisting  it    are   employed,  called  Umifed  and  free 
torsion.     In  the  former  the  artery  is  drawn  out  of  its  shenth,  seized  with 
forceps   about  an  inch   above  the   divided   end,    and  then   twisted    with   i^^ 
Rceond  pair  of  forceps  so  that  only  the  part  between  the  two  pairs  of  forcep^f 
is  twisted  ;  in  the  latter  it  is  merely  drawn  out   and  twisted  freely.     Sraa^^ 
vessels  can,  of  course,  hardly  be  twisted  in  auy  other  than  the  latter  way. 

*  'Suilr  Alt.  put.  diiiU  ArUTie,*  piibhsIiiMl  in  ISlo. 


Fia.  '2>u  TorKion.  Tnlccm 
fmm  a  largo  artr-nr 
wbleli  Was  n'(uiivi.ni 
tifjm  the  bfMiy  bi'fi>ro 
it  weiM  twisittxl.  Hic 
uitorti&l  aiiil  inkUllo 
trtftt*  nn?  8tHfn  to  lie 
separaU'iil  from  Uic  ex- 
tcTTial  ivnJ  jUKibivl  ap 
tlw  babti  of  the  ^.rtcr; 
like  R  plug. 


Fk;.  24.  Torsioti-foreef*. 
urttry  to  be  twktod 
cuught  between  the  blades  i 
the  f  »roepH,  thoy  m«  c  ' 
far  n»  the  thick ntsii  of  tb«  ei»> 
•ixw  cnit^rwcitl  by  tlhem  wUl 
uilow^  and  th^  catch  4 
upper  blade  im  th«i 
don- a  OB  far  a«  it  "nill  | 
^^^.,^^,,.    1 1  '•''oj,j,::t| 

till-   I 
cia 

c1of<--1,      vtuiii.-i 

•listnnoe   lxrtw<t.»a    the 
This  L4  ome  of  the  mci»L  ootiT 
iiierit  »nd  vJIlciient  of  thcroa 
toimM  of  caUicb-forcx.*pg  for  1 
sion. 
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If  it  is  necessary  for  me  to  express  an  opinion  on  the  value  of  these 
methods  of  arresting  arterial  hsemorrhage,  I  mnst  commence  hy  saying  that 
both  acupressure  and  torsion  are  perfectly  reliable  methods  of  arresting 
haemorrhage.  They  have  been  used  for  many  years  together  by  eminent 
surgeons  in  large  operative  practice,  without  any  accident  or  bad  result.  It 
is,  therefore,  merely  as  a  matter  of  private  opinion  that  I  say  that  neither 
acupressure  nor  torsion  seems  to  me  so  convenient,  so  safe,  or  so  likely  to 
promote  the  rapid  union  of  the  wound  as  the  carbolised  ligature.  The  latter, 
as  I  have  tried  to  show  in  the  preceding  description,  is  perfectly  easy  to 
apply,  takes  up  no  appreciable  space  in  the  wound,  holds  the  artery  closed  as 
firmly  as  the  silk  ligature  does,  and  for  a  longer  time  than  it  is  found  neces- 
sary to  keep  the  largest  artery  compressed,  excites  no  irritation  or  suppura- 
tion as  it  gradually  melts  away,  and  does  not  interfere  in  any  degree  with 
primary  union.  Both  the  other  methods  are  more  diflficult  to  practise.  If  a 
great  number  of  vessels  require  to  be  secured,  the  mass  of  pins  and  wire-loops 
renders  acupressure  very  inconvenient,  distending  the  cavity  of  the  wound, 
and  effectually  preventing  all  primary  union ;  and  when  bleeding  proceeds 
from  a  number  of  small  vessels,  torsion  is  a  very  tedious  business  even  in  the 
hands  of  those  most  versed  in  it.  Secondary  haBmorrhage  is  certainly  rare 
after  either  method  when  practised  by  experienced  surgeons ;  yet  I  should 
hardly  think  anyone  could  leave  a  large  artery  after  either  acupressure  or 
torsion,  in  a  patient  not  under  his  immediate  eye,  with  the  same  comfortable 
security  as  he  would  feel  if  the  vessel  were  properly  tied ;  and  I  have  certainly 
seen  very  acute  and  sudden  haemorrhage  a  few  days  after  torsion,  in  all 
probability  from  detachment  of  the  crushed  end  of  the  artery. 

In  London  we  have  taken  up  this  question  with  no  prejudice  for  or 
against  either  method,  and  the  result  has  been  that  acupressure  is  as  far  as  I 
know  universally  disused  after  a  fair  trial,  and  torsion  is  only  practised  at  a 
few  of  our  hospitals. 

Had  I  to  choose,  however,  between  the  silk  ligature  and  torsion,  I  do  not 
think  that  I  could  speak  with  equal  confidence,  for  the  ulceration  and  slough- 
ing caused  by  the  silk  ligature  must  of  necessity  prevent  complete  union  by 
the  first  intention  ;  while  torsion,  if  dexterously  and  rapidly  efiected,  usually 
does  not  do  so. 

There  are  cases  in  which  a  considerable  artery  is  wounded,  yet  where  it  other 
can  neither  be  tied,  compressed,  nor  twisted.     In  some  such  cases,  as  before  "**"°^.  ^^^ 
stated,  it  is  justifiable  to  tie  the  artery  or  arteries  higher  up,  as  is  often  done  haemor- 
in  wounds  of  the  palm.     Yet  it  must  be  allowed  that  the  practice  is  an  une?-^aii<j 
uncertain  one,  and  has  often  led  to  loss  of  limb  or  life.     No  doubt  in  many  forci- 
such  cases  more  accurate  pressure  would  have  been  successful.     Professor  I^*'®***^''* 
Yauzetti  has  lately  proposed  for  such  cases  a  plan  which  he  calls  *  uncipres- 
sion,'  and  which  I  think  is  well  worthy  of  a  trial.     A  pair  of  sharp  hooks, 
double  or  single,  according  to  circumstances,  are  dug  into  the  two  sides  of 
the  wound,  so  as  to  make  pressure  on  the  bleeding  point  or  points,  and  these 
hooks  are  fixed  by  an  elastic  band  to  a  splint  on  which  the  limb  rests,  or  to 
something  at  the  side  of  the  bed.     The  hooks  may  be  mounted  on  handles 
or  on  a  chain,  like  the  ordinary  dissecting-hooks.    See  *  Med.  Record,*  March 
3,  1875,  where  another  plan  of  applying  compression  may  also  be  seen  de- 
scribed by  M.  Vemeuil  under  the  name  of  *  forcipression,'  which  consists 
simply  in  embracing  the  bleeding  point  or  points  in  the  blades  of  a  catch- 
forceps  or  ordinary  dressing-forceps,  tying  the  blades  of  the  forceps  together 
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if  necessary,  and  leaving  them  in  the  wound  till  they  drop  off,  or  till  the 
snrgeon  thinks  it  safe  to  remove  the  instrument.  And  this,  or  something 
like  this,  is  often  done  after  amputation.  Obstinate  bleeding  from  a  point 
•which  cannot  be  fairly  brought  into  view,  or  where  the  tissues  are  too  rotten 
to  bear  a  ligature,  may  frequently  be  suppressed  by  taking  up  all  the  tissues 
around  with  a  tenaculum  or  sharp  hook,  under  which  a  common  or  an  elastic 
ligature  is  passed,  and  which  is  left  in  the  wound  for  a  day  or  two,  or  allowed 
to  fall  off  by  itself 

Capillary  Such  are  the  surgical  means  for  combating  those  formidable  attacks  of 

r^uro!  heemorrhagc  which  result  from  injury  to  the  larger  vessels.    But  the  common 

Pmwure;      heemorrhage  which  proceeds   from   small   arteries  or  capillaries  and  veins, 
tics.  *  **  ^^  when  it  does  not  cease  of  itself,  as  in  the  great  majority  of  cases  it  does,  is 
usually  treated  by  one  of  three  methods — pressure,  cold,  or  styptic  applica- 
tions— and  sometimes  by  a  combination  of  them. 

Pressure  is  the  most  effectual  hiemostatic  when  it  can  be  applied  evenly 
over  the  whole  wounded  surface ;  in  fact,  we  have  seen  above  how  potent  it 
is  in  repressing  haemorrhage  even  from  the  femoral  artery *after  ligature.  In 
some  cases  pressure  can  only  he  applied  with  the  finger.  Thus,  in  a  case 
under  Sir  B.  Brodie*s  care,  where  the  internal  pudic  arteiy  had  been  wounded 
inside  the  ramus  of  the  ischium,  pressure  was  made  by  a  relay  of  students  for 
forty-eight  hours  successfully.  But  ordinarily  pressure  is  made,  as  directed  on 
p.  86,  with  graduated  compresses,  kept  in  position  by  strapping,  and  assisted 
if  need  be  by  a  horse-shoe  tourniquet.  The  limb  in  all  cases  should  first  be 
evenly  and  "firmly  bandaged. 

Cold  is  usually  applied  by  exposing  the  part  to  the  air,  as  in  opening 
bleeding  abscesses  (see  p.  26),  or  in  operations  where  a  good  deal  of  oozing 
is  going  on  and  cannot  be  repressed.  In  such  cases  the  operator  passes  his 
sutures  through  the  edges,  but  does  not  tie  them,  and  leaves  the  part  exposed 
to  the  air  for  a  few  hours,  when  any  clot  which  has  collected  may  be  gently 
removed  and  the  stitches  drawn  together.  The  application  of  ice  in  a  bladder 
to  the  wound,  and  the  irrigation  of  the  wound  with  iced  water,  are  also 
powerful  hBsmostatics. 

Of  styptics  the  one  in  most  use  at  present  as  a  local  application  to  wounds 
is  the  perchloride  of  iron.  Lint  steeped  in  the  Tinct.  Ferri  Perchlor.  is  laid 
on  the  bleeding  surface  and  gently  pressed  into  it.  Another  very  useful 
styptic,  capocially  when  it  is  desired  to  produce  a  superficial  slough  as  well 
as  to  stop  bleeding,  is  hlu^  lint,  i.e.  lint  which  has  been  steeped  in  a  saturated 
solution  of  sulphate  of  copper,  and  is  kept  at  hand  dry  for  use.  Matico  leaves 
are  often  used  with  success  to  fill  bleeding  cavities,  such  as  those  of  cancerous 
ulcers. 

Finally,  the  most  powerful  of  all  styptics  is  the  actual  cautery  lightly 
used  at  a  white  heat.  The  shape  and  size  of  the  cauteries  should  be  adapted 
to  the  surface  to  which  they  are  to  be  applied,  so  that  a  good  many  ought 
to  be  at  hand  at  once.  They  should  not  be  used  too  cool,  otherwise  the 
tissues  are  apt  to  stick  to  them,  nor  be  pressed  too  hard  or  too  long  on  the 
bleeding  surface,  for  the  same  reason.  If  the  charred  tissue  sticks  to  the 
cautery  the  parts  will  bo  torn  in  di-agging  it  away,  and  the  bleeding  will  most 
likely  recur.  Many  surgeons  think  that  this  adlierence  of  the  tissues  is  less 
probable  when  the  cautery  is  heated  only  to  a  dull  red  ;  bnt  whatever  be  the 
method  of  applying  the  cautery,  the  surgeon  should  not  be  contented  till  he 
has  seen  that  every  point  from  which   free  bleeding  eunie  has  been  perfectly 
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and  completely  charred,  and  then  the  tissue  may  even  he  returned  into  the 
interior  of  the  body  (as  in  piles  or  ovariotomy)  with  full  security  against 
recurrent  hflBmorrhage.  Nor  is  secondary  haemorrhage  at  all  common  on 
the  falling  of  the  slough. 

The  actual  cautery  is  also  used  extensively  as  a  counter-irritant,  as  will  be 
pointed  out  in  the  chapter  on  Minor  Subgeby. 

In  some  cases  of  the  most  extreme  exhaustion  from  haemorrhage  the  Trnn«ru- 
patient  has  been  rescued  from  death  by  injecting  blood  into  the  veins.     This  fV*"f ^ 
blood  is  taken  instantly  before  injection  from  the  arm  of  a  healthy  person.^ 
There  are  two  chief  methods  of  transfusion — ^the  indirect  and  the  direct,  or 


FlQ.  26.  ATeliog*^ apparatus  for  immedlato  or  direct  transfusion.  The  more  muscnlar  arm  on  the  right  of 
the  fiiniTe  is  Vhe  blood-giver's ;  the  one  on  the  left  the  patient's.  The  course  of  the  veins  is  dotted  down,  as  if 
the  skin  and  the  hands  lying  in  front  of  them  were  transparent,  b  reprerentn  the  hand  of  an  euHistant 
holding  the  efferent  tnbe  and  the  lips  of  the  small  wonnd  together,  and  a  shows  the  afferent  tnbe  secured 
in  the  same  manner.  The  bevelled  end  of  the  afferent  tnbe,  which  is  made  so  in  order  that  it  may  the 
more  easily  go  into  the  collapse*!  vein  of  the  patient,  is  shown  in  ftp.  2.  The  nozzles  having  been  seairod 
In  the  two  veins,  ttie  india-rubber  portion  of  the  apparatus,  filled  with  water,  and  koi)t  ho  by  turning  the 
oocks  at  each  end  of  it,  is  now  fitted  into  the  tubes.  Then  the  cocks  ure  turned  and  the  operation  com- 
menced by  compresnng  the  india-rubb<>r  tube  on  the  efferent  side,  d,  and  squeezing  the  bulb  c.  This  fora;s 
5lj  of  water  into  the  patient's  vein.  Next,  shift  the  hand  n  to  i/.  and  comprew  the  tube  on  the  afferent 
ride.  The  bnlb  will  expand  slowly  and  draw  blootl  in  from  the  blo<xi-giA  er\s  vein,  which  is  then  to  be  paused 
into  the  patient's ;  and  by  repeating  this  manoeuvre  as  often  as  reqniretl  any  amount  of  blood  mny  l)e 
injected,  so  long  as  the  tube  is  not  clogged  by  coagnlnm.  See  '  Obstetric  Soc.'s  Trans.,'  vol.  vi.  May  4, 1874. 

immediate.  In  the  latter  the  blood  is  passed  directly  from  the  arm  of  the 
person  who  furnishes  the  blood  into  that  of  the  patient ;  wliilo  in  indirect 
transfusion  the  blood  is  received  into  a  vessel,  and  may  be  defibrinated  before 
it  is  injected  into  the  patient's  vein. 

The  operation  is  not  a  difficult  one,  if  the  patient's  veins  are  well-marked. 
A  free  incision  is  to  be  made  over  the  largest  of  the  veins  at  the  bend  of  the 
elbow,  so  as  to  expose  it ;  it  is  then  opened  with  a  V-shaped  cut  of  the 
scissors  and  the  nozzle  of  the  syringe  inserted.  This  nozzle  should  be 
warmed  to  the  temperature  of  the  body  and  filled  with  warm  water.  Then 
the  blood  is  procured  as  rapidly  as  possible  from  a  healthy  man,  whose  vein 
is  opened  in  a  similar  way.  If  the  immediate  method  is  followed  the  nozzles 
of  the  two  syringes  are  connected  by  a  warmed  tube,  in  the  middle  of  which 

'  In  America  lately  lamb's  blood  seems  to  have  been  transfused  in  cases  of  consumption. 
I  know  nothing  whatever  of  the  practice  except  from  one  case,  in  which  it  is  spoken  of  with 
reprobation —*  Boston  Med.  and  Surg.  Jour.,' Jan.  14,  1875.  p.  38.  In  the  '  Med.  Tim^s,' 
Sept.  5,  1874,  will  be  found  a  rhume  of  some  experiments  on  transfusion  from  one  animal  to 
another,  from  the  *  Contralblatt  f.  Chir.,  of  the  same  year.' 
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ihere  is  an  clastic  bulb,  the  capacity  of  which  should  be  accurately  kuown. 
The  nozzles  being  inserted  in  the  two  veins,  in  the  course  of  the  circulation, 
the  tube  is  6xed  on  to  the  nozzle  in  the  blood-giver*s  arm,  and  the  operation 
proceeds  as  described.  The  blood  is  injected  by  successive  discharges  of 
the  bulb,  until  about  6  ozs.  has  been  passed  in.  It  is  not  generally  con- 
sidered necessary  or  desirable  to  inject  a  larger  quantity  at  once. 

For  indirect,  or  mediate,  transfusion  numerous  instruments  are  in  use. 
The  blood  may  be  simply  received  in  a  warmed  vessel,  the  fibrine  rapidly 
whipped  out  of  it,  if  the  opemtor  thinks  this  desirable,  and  the  residue  in- 
jected with  a  common  anatomical  injecting  syringe,  well-warmed  ;  or  some 
apparatus  may  be  used,  consisting  of  a  bowl  or  cup  to  receive  the  blood,  and, 
communicating  with  this,  an  apparatus  something  like  a  stomach-pump.  Bot 
the  presence  of  valves  is  very  undesirable  in  any  instrument  intended  for  the 
transfusion  of  blood  not  defibrinated,  since  they  are  liable  to  clog  ;  and  the 
defibrination  of  the  blood  does  not  seem  at  all  to  be  recommended,  for  it 
necessitates  much  exposure  of  the  blood  without  any  proved  advantage. 
The  simpler  the  apparatus  the  better ;  and  if  the  simple  instrument  of  Dr. 
Aveling,  or  something  of  the  same  kind,  is  not  at  hand,  it  would  be  better, 
I  think,  to  use  a  common  anatomical  syringe,  taking  care,  of  course,  that  it 
is  carefully  warmed  to  a  heat  of  100°  before  commencing  the  operation. 

Various  maladies,  and  especially  intermittent  fever,  have  been  treated 
by  transfusion  in  foreign  countries  (for  which  see  the  *  Medical  Times,*  as 
above),  but  we  have  no  experience  of  the  practice  here,  and  not  much  en- 
couragement from  the  published  reports  to  try  it. 

Lately  Mr.  Wagstaffe  has  us^d  milk,  and  milk  mixed  with  an  equal 
quantity  of  defibrinated  blood,  for  injection  ii  to  the  veins,  using  an  apparains 
originally  proposed  by  Dr.  Hamilton  of  Ayr,  in  which  the  fluid  is  injected 
by  means  of  a  funnel  with  about  two  feet  of  tubing  attached  to  it,  so  that 
the  weight  of  the  fluid  forces  it  with  an  equable  pressure  into  the  vein.* 
But  neither  of  Mr.  Wagstaffe's  cases  were  successful,  so  that  the  substitution 
of  any  other  fluid  for  blood  in  these  cases  must  at  present  be  looked  upon  as 
at  best  a  doubtful  experiment. 

COLLAPSE. 

The  condition  called  collapse  is  that  of  total  suspension  of  some  and 
extreme  weakness  of  others  of  the  functions  of  the  nervous  system,  together 
with  great  disturbance  of  the  circulation,  from  the  action  of  some  sudden 
cause.  This  cause  may  be  mental  emotion,  hajmcrrrhage,  violent  injury  (and 
especially  injury  of  certain  organs,  such  as  the  abdominal  viscera,  the  large 
joints,  the  testicle,  the  mamma),  severe  pain,  and  cei-tain  poisons. 

The  shock  may  be  so  great  as  to  prove  fatal  at  once.  Short  of  this,  the 
state  is  that  of  *  extreme  collapse,'  which  is  thus  well  described  by  Mr. 
Savory : —  * 

*  The  patient  lies  in  a  state  of  utter  prostration.  There  is  a  sticking 
pallor  of  the  whole  surface,  most  marked  from  its  contrast  to  the  natural 
colour  of  the  face ;  the  lips  even  are  quite  pale  and  bloodless.  There  is  a 
cold,  clammy  moisture  on  the  skin,  and  often  distinct  drops  of  sweat  upon 
the  brow  and  forehead.  The  countenance  has  a  dull  aspect,  and  appears 
shrunken  and   contracted.       Tliure   is   a   remarkable   languor  in  the    whole 

'  London  Med.  Record.'  April  14,  IRTo.  «  'Syst.  of  Surg./  vol.  i.  765  0.  2nd  cd. 
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expression,  and  especially  in  the  eye,  which  has  lost  its  natural  lustre,  and  is 
partially  concealed  by  the  drooping  of  the  upper  lid.  The  nostrils  are 
usoally  dilated.  The  temperature  is  considerably  reduced,  and  if  the  person 
be  able  he  will  complain  of  feeling  cold,  and  perhaps  shudder.  Muscular 
debility  is  extreme — apparent  at  a  glance  in  the  condition  of  the  lips  and 
hands  ;  occasionally  even  to  the  relaxation  of  the  sphincters.  The  pnlse  is 
generally  frequent,  sometimes  irregular,  always  very  feeble,  perhaps  quite 
imperceptible.  In  this  latter  case,  although  the  car  may  detect  the  flutter- 
ing  action  of  the  heart,  the  pulse  does  not  reach  the  wrist.  The  respiratory 
movements  are  short  and  feeble,  or  panting  and  gasping,  '*  wanting  the  relief 
of  sighs,"  sometimes  imperceptible ;  although  in  the  majority  of  such  cases 
some  action  of  the  diaphragm  may  be  detected  by  careful  observation. 
Vertigo,  with  dimness  of  vision,  supervenes.  As  the  rule,  there  is  nob 
complete  insensibility,  although  there  is  much  variability  in  this  respect, 
depending  no  doubt  on  the  nature  of  the  injury ;  but  the  person  is  drowsy 
and  bewildered,  yet  conscious,  and  perhaps  rational,  when  roused.  Some- 
times the  intellect  is  singularly  clear  and  the  senses  perfect ;  the  hearing 
occasionally  even  painfully  acute.  In  the  less  extreme  cases  there  are 
often  nausea  and  vomiting,  with  hiccup.  The  last  is  very  variable  in  its 
occurrence. 

'  The  signs  of  syncope  are  those  of  collapse.  Travers  says  :  "  The  signs 
of  syncope  and  the  recovery  from  it  present  an  epitome  of  the  phenomena  of 
shock."  So  far  as  they  extend,  the  symptoms  of  an  ordinary  fainting-fit  are 
analogous  to  those  of  collapse.  "  They  differ  in  degree  and  duration  more 
than  in  kind."  It  is  true  that  in  syncope  there  is  more  uniformly  a  suspen- 
sion of  the  mental  faculties,  as  well  as  of  the  senses  and  voluntary  powers  ; 
but  this  may  perhaps  be  explained  by  the  fact  that  causes  which  produce 
syncope  act  more  uniformly  on  the  brain.* 

From  this  extreme  condition  of  collapse  there  are  all  possible  gradations, 
down  to  a  mere  transient  impression  on  the  heart,  pulse,  and  sensorium, 
fiucb  as  is  familiar  to  everyone  who  has  ever  received  a  severe  blow  or  felt 
any  great  emotion. 

The  immediate  symptoms  of  collapse  are  followed  by  reaction,  and  in   Re4iction 
this  stage  the  surgeon  forms  his  prognosis  mainly  upon  the  rapidity  of  the  f^p^^^^  " 
recovery  and  on  the  character  of  the  pulse  when  reaction  is  established.   *Prostra- 
Cases  in  which  the  patient  hovers  long  between  life  and  death,  and  in  which   excile- 
the  pulse  when  restored  is  weak,  rapid,  and  excitable  (*  prostration   with   ment.' 
excitement,*  as  Travers  designated  it),  are  very  unfavourable ;  whilst  those 
in  v?hich  the  patient,  after  transient  collapse,  recovers  his  senses  rapidly,  and 
in  which  the  pulse  becomes  gradually  more  and  more  firm  and  regular,  will 
probably  terminate  in  recovery. 

The  condition  of  prostration  with  excitement  is  one  which  we  have  only 
too  frequent  occasion  to  see  after  great  railway  injuries  and  other  frightful 
lesions  which  do  not  prove  fatal  at  once.  I  cannot  do  better  than  again 
quote  Mr.  Savory's  description  of  its  symptoms : — * 

'  This  state  is  marked  at  first  by  dry  heat  of  the  skin,  a  flushed  face  and 
anxioas  expression,  a  rapid  and  bounding  pulse,  which  is  sometimes  even 
sharp,  but  always  easily  compressed.  The  respiration  is  hurried  and  im- 
perfect, with  partial  and  irregular  sighs.     The  tongue  is  tremulous ;  there 

^  *Sy8t.  of  Surg.;  v  1.  i.  2nd  ed.  p.  768. 
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is  ofton  urgent  thirst ;  vomiting  is  a  frequent  and  sometimes  most  obstinate 
symptom  ;  there  are  occasionally  rigors.  The  languor  or  stupor  of  collapse 
is  succeeded  by  restlessness,  jactitation,  tremor,  and  twitchings  of  the 
muscles,  prsDCordial  anxiety,  often  but  not  always  delirium  of  yarioos 
degrees,  from  occasional  incoherence  to  wild  and  fierce  excitement.  This 
most  frequently  occurs,  and  is  more  marked,  during  the  night.  There  is 
either  an  entire  absence  of  sleep  or  it  is  partial  and  interrupted,  and  it  is 
succeeded  by  no  relief.  As  the  exhaustion  increases  the  skin  becomes 
covered  with  a  cold  and  clammy  sweat,  which  is  very  often  profuse.  The 
face  becomes  pale  and  the  expression  haggard  ;  the  pulse  innumerably  rapid, 
irregular,  fluttering ;  subsultus  comes  on  ;  slight  convulsions  ;  coma  more  or 
less  profound  ;  and  death.' 
Treatment.  The  treatment  of  collapse  is  naturally  divided  into  two  parts — the  avoid- 

ance of  immediate  death  in  the  first  shock,  and  the  treatment  directed  to 
carrying  the  patient  through  the  subsequent  reaction. 

The  first  care  of  the  surgeon  when  called  to  a  case  of  collapse  is  to  save  the 
patient  from  the  danger  of  instant  death.  For  this  purpose  warmth  is  one 
of  the  most  essential  requisites,  and  especially  applied  to  the  head ;  towels  wrung 
out  of  hot  water  should  be  bound  round  the  head,  or  hot  afiPusion  sedulously 
employed,  together  with  heat  to  the  epigasfcrium  and  the  extremities,  while 
the  other  means  of  supporting  animation  are  in  practice.  Galvanism  over 
the  pr89Cordial  region  is  a  most  efficacious  measure.  Small  quantities  of  brandy 
are  to  be  given  by  the  mouth  if  the  patient  can  swallow,  and  by  the  rectum 
if  he  cannot,  and  ammonia  is  to  be  applied  to  the  nostrils.  If  the  heart  is 
acting,  but  the  patient  seems  otherwise  dead,  transfusion  is  clearly  indicated. 
The  efforts  at  revival  should  not  be  hastily  given  up — recovery  after  long 
seeming  death  is  not  by  any  means  rare. 
Operations  Many  of  the  patients  whom  we  see  in  the  hospital  practice  of  lai^e  cities 

An^s-*^  are  collapsed  from  grievous  injuries  which  must  call  ultimately  for  severe 
thetics.  operations  if  the  patient  is  to  have  any  prospecfc  of  life.  In  such  cases  the 
question  first  occurs  whether  to  operate  at  once,  or  to  postpone  the  operation 
till  the  patient  has  somewhat  rallied,  and  with  this  is  connected  the  question 
whether  ansDsthetics  are  desirable.  I  have  seen  operations  performed  in 
conditions  of  extreme  collapse,  without  any  manifestation  of  pain  on  the 
patient's  part,  or  any  apparent  increase  of  the  shock ;  but  when  the  operation 
is  a  severe  one,  such  as  a  large  amputation,  it  is  better,  I  think,  to  give  an 
anaesthetic ;  nor  is  ana)sthesia  under  these  circumstances  attended  with 
danger.  I  have  often  seen  the  pulse  improve  as  the  patient  came  under  the 
influence  of  the  ana5sthetic.  Ether  is,  I  think,  preferable  to  chloroform  in 
these  cases,  and  it  is  well,  if  the  patient  can  swallow,  to  give  him  a  little 
alcohol  first. ^  Such  operations  are  rarely  attended  with  any  danger  from 
hemorrhage,  and  I  think  are  best  performed  as  soon  as  the  surgeon  believes 
that  the  patient  can  live  through  them. 
Trpatnient  When  the  danger  of  instant  death  is  over  the  patient  has  still  to  be  kept 

alive,  a  most  difficult  task  in  many  of  the  more  formidable  cases.  *  Stimulants 
alone,'  as  Mr.  Savory  says, '  may  be  required  in  the  first  emergency,  but  they 
soon  prove  useless  if  unaccompanied  by  noui-ishment,'  and  in  these  cases  the 
patient's  power  of  taking  and  of  assimilating  food  is  too  often  suspended;  and 

'  Mr.  R.  Ellis  devised  nn  apparatus  for  administorins:  the  rnponr  of  alcohol,  etlier,  and 
chloroform  successively,  first  pure  and  then  mixod.  I  used  tliis  method  in  a  c«se  of  double 
amput\ti(m  at  the  shoulder  and  neiir  the  hip  for  severe  railway  injury,  and  the  pJitient's  pulse 
\va«  certainly  better  after  than  before  the  operation. 
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wc  often  see  in  eases  which  survive  that  the  first  effect  of  recovery  is  that 
the  stomach  rejects  the  fluid  which  has  been  poured  into  it,  and  v/hich  it  is 
unable  to  digest,  showing  that  the  supply  has  been  excessive,  and  therefore 
to  some  extent  injudicious;  yet  the  patient  has  been  in  so  alarming  a  condition 
that  the  surgeon  has  believed  that  without  stimulants  and  support  he  must 
die.  On  this  subject  Travers  speaks  as  follows :  *  If  we  neglect  to  supply 
Btimnlas  when  called  for  the  spark  of  life  goes  out.  The  signs  of  its  indica- 
tion most  therefore  be  vigilantly  observed.  We  are  maintaining  action  upon 
inadequate  power,  in  the  hope  that  the  natural  resources  may  come  to  our 
relief,  and  that  we  may  gradually  diminish  stimulus  and  increase  nutriment, 
which  is  our  only  method  of  raising  power  to  a  balance  with  action.  The 
respondence  of  the  circulating  forces  to  an  increased  supply  of  stimulus  must 
serve  as  a  caution  against  over-supply.  Since  power  is  deficient,  we  must 
carefully  husband  our  only  resource,  and  not  waste  it  in  inordinate  action. 
When  the  signs  of  reaction  are  manifested,  its  excess  is  much  to  be  appre- 
hended if  such  reaction  has  been  obtained  by  over- stimulation.  Excessive 
reaction  so  induced  is  *  prostration  with  excitement '  in  its  most  perilous 
form.  When  such  a  state  is  the  original  form  of  the  malady  it  is  probably 
less  dangerous,  because  in  this  case  the  inequality  between  power  and  action 
is  less.* ' 

The  practical  rule  to  be  deduced  from  these  considerations  is,  that  whilst 
death  from  collapse  is  imminent,  the  circulation  must  be  maintained  by 
artificial  heat,  galvanism,  and  by  the  administration  of  alcohol,  but  that  the 
supply  of  the  latter  should  be  carefully  graduated  by  the  state  of  the  pulse ; 
that  it  should  be  given  in  small  quantities  as  frequently  as  seems  necessary ; 
and  that  as  soon  as  the  patient  can  bear  it  small  and  frequently  repeated 
doses  of  concentrated  fluid  nutriment  should  be  given  by  the  mouth,  being 
preceded  by  similar  nourishment  given  per  rectum  in  such  quantity  as  will 
not  provoke  an  action  of  the  bowel,  and  that  the  supply  of  alcohol  should  be 
gradually  withdrawn  as  early  as  is  found  to  be  possible. 

When  the  stage  of  reaction  is  established,  if  the  patient  passes  into  a 
condition  of  ordinary  traumatic  fever,  all  will  probably  go  well.  But  when 
the  stage  of  *  prostration  with  excitement  *  is  strikingly  manifested — i.e.  when 
the  weakness  of  the  pulse  is  as  striking  as  its  rapidity,  when  the  temperature 
does  not  rise  in  correspondence  to  the  rise  in  the  pulse-rate,  when  the  stomach 
rejects  all  or  most  that  is  put  into  it,  and  the  patient  is  sleepless,  restless,  and 
more  or  less  delirious — then,  as  Mr.  Savory  says,  *  the  indications  of  treatment 
are  clear  and  simple  enough,  but  unhappily  most  difficult  to  fulfil :  to  support 
and  increase  power,  and  to  moderate  and  reduce  action.'  The  patient  will 
not  survive  if  worn  out  by  restlessness,  which  must  therefore  be  combated 
by  morphia  injectod  subcutaneously,  or  by  chloml  or  opium  in  full  doses,  if 
the  stomach  will  bear  it.  Mr.  Savory  speaks  highly  of  the  virtues  of  henbane 
in  such  cases  in  combination  with  opium,  if  the  latter  drug  can  be  tolenited. 
The  warmth  of  the  body  and  extremities  must  of  course  be  sedulously  main- 
tained, and  the  most  diligent  nursing  must  be  procured,  so  that  the  patient 
may  not  be  exhausted  by  any  unfulfilled  craving  or  by  any  unnecessary  exertion. 
The  irritabihty  of  the  stomach  must-  be  lessened  by  the  application  of  mustard 
poultices,  by  sucking  small  morsels  of  ice  constantly,  and  by  the  adminis- 
tration of  dilute  hydrocyanic  acid,  three  or  four  minims  in  a  small  quantity 

>  *.SysL  of  Surg.,'  vol.  i.  p.  779,  from  Travers,  *  On  Constitutional  Irribition.* 
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of  some  vehicle  or  creosote  V\  ij.  in  pil.  every  three  hours.  At  the  same 
time  both  food  and  stimnlants  most  be  supplied,  and  must  be  assimilated  if 
the  patient  is  to  be  kept  alive ;  and  there  lies  the  difficulty,  which  must  be 
met  by  giving  the  food  in  the  most  graU»ful  and  most  nourishing  form,  in 
small  quantities  very  often  repeated,  and  the  stimulant  (which  ought  not 
to  be  more  than  is  absolutely  necessary)  in  varied  kinds,  according  to  the 
patieut*s  tastes  and  habits,  and  with  similar  precautions  as  to  quantity  and 
repetition. 
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CHAPTER  V. 

BURNS    AND    SCALDS. 

Burns  and  scalds  are  the  most  commonly  fatal  of  all  injaries,  especially  in 
cold  climates,  and  among  the  poor,  whose  children  are  frequently  left  for 
long  periods  in  the  neighbourhood  of  fires  and  kettles  with  no  proper  attend- 
ance. Scalds  are,  as  a  rule,  less  fatal  than  burns,  since  the  hot  liquid  is 
soon  shaken  off  the  body,  and  itself  soon  cools;  but  there  are  accidents 
somewhat  resembling  scalds,  produced  by  the  contact  of  molten  metal,  which 
are  even  more  fatal  than  an  ordinary  burn,  because  the  molten  mass  adheres 
to  the  charred  parts  and  retains  its  heat  for  a  long  period. 

The  fatality  of  bums  varies  according  to  their  extent,  their  depth,  the  Dapuy- 
part  burnt,  and  the  age  of  the  patient,  besides  a  number  of  other  miscel-  sification  of 
laneous  circumstances.     The  classification  of  burns  according  to  their  depth,   l>»i™8- 
which  is  usually  followed,  is  that  proposed  long  ago  by  Dupuytren,  and  it  is 
no  doubt  a  very  useful  and  practical  one,  though  it  only  indicates  the  depth 
of  the  burn  at  its  deepest  part ;  and  it  must  be  recollected   that  a  large 
superficial  bum  may  be  even  more  dangerous  than  a  small  deep  one,  par- 
ticularly if  the  latter  is  situated  on  an  unimportant  part.     But  deep  burns 
must  be  followed  by  cicatrisation  and  deformity,  which  is  not  the  case  where 
the  whole  of  the  thickness  of  the  skin  is  not  destroyed. 

The  firai  degree  of  bums  is  a  mere  scorch,  where  only  superficial  redness 
is  produced  but  the  epidermis  is  not  separated  from  the  true  skin.  The 
scorched  epidermis  will  desquamate  afterwards,  but  beyond  a  little  tem- 
porary discolouration  no  trace  of  the  injury  will  remain. 

In  the  second  degree  the  epidermis  is  raised  up  from  the  cutis  in  blisters 
or  bullae,  which  are  produced  by  the  effusion  of  serum  from  the  vessels  of 
the  papillad,  showing  that  the  cutis  itself  is  scorched.  If  the  epidermis  is 
dragged  off  accidentally,  as  happens  often  in  removing  the  clothes,  this 
scorched  part  of  the  skin  will  inflame,  and  an  angry  sore  will  result. 

In  the  third  degree  the  cutis  is  not  only  scorched  but  is  disorganised  by 
the  bum,  though  not  in  its  whole  thickness.  A  part  of  the  skin  (viz.  the 
papill»  and  a  portion  of  the  thickness  of  the  cerium)  is  charred  and  dead, 
and  this  part  must  separate  as  a  slough,  exposing  a  granulating  surface  of 
cutis  below,  which  heals  by  cicatrisation,  but  without  any  contraction,  since 
the  uninjured  part  of  the  skin  maintains  the  shape  of  the  parts. 

In  the  fourth  degree  the  whole  skin  is  burnt,  and  the  subcutaneous  tissue, 
of  course,  shares  to  some  extent  in  the  destruction ;  consequently,  the  cica- 
trisation which  follows  on  the  separation  of  the  eschar  must  involve  a  very 
strong  tendency  to  contraction,  as  the  elastic  cellular  tissue  is  replaced  by  the 
inelastic  contractile  scar. 

In  the  ////*  degree  the  destruction  extends  below  the  fascia,  and  the 
muscles  and  other  subjacent  parts  are  burnt  to  a  variable  depth. 
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In  the  siHli  degree  the  whole  of  the  limb  is  charred  and  consumed  down 
to  the  bone. 

Thus  the  first  degree  of  burn  involves  no  necessary  deformity,  the  second 
and  third  only  a  scar,  which  remains  during  life,  but  without  any  change  in 
the  shape  of  the  parts ;  while  the  deeper  burns  are  accompanied  by  a  ten- 
dency to  contraction  and  deformity  which  can  only  be  averted  by  very  great 
care  in  applying  extension  and  counter-extension  while  the  surface  is  heal- 
ing, and  as  this  is  frequently  impossible  (since  the  part  where  counter, 
extension  should  be  applied  may  itself  be  burnt),  deformity  often  ensues, 
and  that  to  a  very  lamentable  degree. 
Symptoms  Burns  are  attended  with  great  pain ;  and  when  they  are  more  than  mere 

ofburnir  local  injuries  they  are  followed  by  prostration  or  total  collapse,  the  tem- 
perature falls,  the  pulse  becomes  small  or  imperceptible,  the  tongue  and 
mouth  are  dry  ;  the  patient  is  delirious,  and  rigors  take  place  in  the  severer 
cases.  This  is  the  first  stage,  or  that  of  collapse,  prostration,  or  congestion ; 
and  in  this  stage  many  cases  prove  fatal,  particularly  in  early  childhood, 
death  being  sometimes  preceded  by  convulsions.  No  post-mortem  appear- 
ances  will  be  found  except  congestion  of  various  viscera,  particularly  the 
brain — the  result  apparently  of  revulsion  of  the  blood  from  the  surface. 

The  next  stage  is  that  of  reaction,  or  of  inflammation.  It  may  be  said 
(very  roughly)  to  follow  the  first  after  an  interval  of  about  two  days.  The 
burnt  surface  begins  to  suppurate,  usually  with  a  very  offensive  odour,  the 
pulse  rises  in  force  and  frequency,  and  there  may  be  some  amount  of  general 
fever.  The  various  internal  inflammations  which  may  be  set  up  by  the 
proximity  of  the  burn  to  the  great  cavities  of  the  body  now  b^n  to  declare 
themselves,  pleurisy  and  pentonitis  being  the  most  frequent.  The  signs  of 
such  internal  inflammation  are  usually  obscure  at  first,  especially  as  physical 
examination  is  generally  impossible.  Disturbances  of  the  digestive  system, 
such  as  constipation,  followed  by  diarrhoea  or  obstinate  vomiting,  are  com- 
mon in  this  stage  of  burns.  These  symptoms  may  be  caused  by  incipient 
peritonitis,  or,  as  it  seems,  by  the  foulness  of  the  discharge.  As  the  sloughs 
separate  haemorrhage  may  take  place,  but  it  is  very  rare.  In  fatal  cases 
various  inflammatory  appearances  are  found,  chiefly  of  the  thoracic  and 
abdominal  viscera,  for  the  brain  is  rarely  inflamed  in  bums  even  of  the 
scalp.  Amongst  these  must  be  noted  the  inflammation  and  ulceration  of  the 
mucous  membrane  of  the  intestines  which  sometimes  takes  place.  It  is 
usually  limited  to  the  duodenum,  though  the  stomach,  or  the  rest  of  the 
small  intestine  may  be  also  affected,  or  may  even  be  ulcerated  in  cases 
in  which  the  duodenum  is  intact.  The  subject  of  ulceration  of  the  duo- 
deiium  will  be  resumed  with  the  third  period,  in  which  it  is  perhaps  most 
common. 

The  third  period,  that  of  suppuration  and  exhaustion,  is  held  to  commence 
about  a  fortnight  after  the  accident,  or  else  is  said  to  begin  after  the  sloughs 
have  separated.  The  acute  symptoms  which  may  have  followed  the  injury 
will  have  subsided,  but  chronic  inflammation  is  not  by  any  means  uncommon, 
and  is  often  the  chief  cause  of  death.  The  patient  becomes  gradually 
weaker  and  weaker,  and  in  this  stage  he  often  succumbs,  perhaps  after 
exhausting  diarrhcBa,  which  is  sometimes  accompanied  by  blood  in  the 
motions.  Post-mortem  examination  may  show  no  definite  visceral  lesion, 
or  low  inflammation  of  the  lungs,  pleura,  peritoneum,  or  intestines  may  have 
been  present.  The  duodenum  may  be  found  ulcerated;  and  in  this,  as  in 
every  other  injury,  pyaemia  or  erysipelas  may  be  the  direct  cause  of  death ; 
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but  neither  is  relatively  commoir  in  burns.     Tetanus,  again,  sometimes  fol- 
lows the  irritation  of  a  bum. 

The  ulceration  of  the  duodenum  is  a  singular  and  hitherto  unexplained  tJlceration 
sequela  of  burns. ^  As  stated  above,  the  ulcerative  aGtion  is  not  absolutely  denumin 
limited  to  the  duodenum,  but  the  instances  of  its  occurrence  in  other  parts  ^^""^' 
of  the  intestine  are  purely  exceptional.  It  is  not  necessarily  fatal,  for  cica- 
trised ulcers  have  been  found  in  the  duodenum  where  death  has  occurred 
from  other  causes.*  It  occurs  at  different  periods  after  the  bum,  the  earliest 
hitherto  recorded  being  four  days ;  but  it  is  rarely  so  early,  and  is  more 
common  after  than  before  the  first  fortnight.  It  occurs  after  bums  of  the 
extremities  as  well  as  those  of  the  chest  and  abdomen.  It  is  found  in  a 
tolerably  large  proportion  of  fatal  cases  (in  125  post-mortem  examinations 
16  presented  this  lesion),  and  may  very  possibly  be  present  in  many  of  those 
which  recover.  The  lesion  is  not  known  to  be  accompanied  by  any  definite 
symptoms  in  its  early  stage.  Pain  on  pressure  near  the  pit  of  the  stomach, 
and  diarrhoea,  with  blood  in  the  motions,  naturally  arouse  a  suspicion  of  this 
ulceration,  and  vomiting  is  not  unlikely  to  be  an  accompaniment  of  it ;  but 
there  are  many  other  ways  in  which  pain  and  tenderness  of  the  stomach, 

vomiting  and  diarrhoea,  may  occur  in  burns, 
and  even  some  blood  may  be  passed  in  the 
motions  without  any  breach  of  surfieice ;  ob- 
stinate diarrhcoa,  however,  and  copious  loss  of 
blood  would  point  strongly  to  ulceration. 
When  the  lesion  proves  fatal  it  is  either  by 
haemorrhage  or  by  perfoi'ation  through  the 
coats  of  the  bowel  into  the  peritoneal  cavity. 
The  accompanying  illustration  shows  a  large 
artery,  the  pancreatico  -  duodenalis  superior, 
laid  open  by  an  ulcer  of  this  kind  ;  and  our 
museums  contain  plenty  of  specimens  of  per- 
foration. The  ulcer  is  generally  single,  cleanly 
punched  out  of  the  mucous  membrane,  and 
situated  close  to  thfe  pylorus. 

I  have  purposely  abstained  here  from  any  Burn  and 
reference  to  a  very  common  cause  of  death  in  ?^^°*^  **'® 
burns  and  scalds — viz.  the  injury  which  is  so 
often  done  to  the  larynx  by  inhaling  the  flame 
or  the  hot  fluid — thinking  it  better  to  treat  the 
subject  along  with  the  other  injuries  of  the 
air- passages  (see  the  chapter  on  Injuries  op 
THE  Neck)  ;  but  the  subject  is  one  which  should  never  be  absent  from 
the  surgeon's  mind.  The  mouth  and  pharynx  should  be  closely  inspected, 
if  it  can  be  done  without  diflBculty,  in  every  case  where  the  bum  or  scald 
is  at  all  near  the  lips.     If  this  cannot  be  managed  without  too  much  dis- 


Fio.  27.  Uloeration  of  the  daodenam 
in  %  burn,  cAusing  death  by  haemor- 
rhage, from  a  larye  brancti  of  the 
pancreatico-daodenalia  artery,  a. 
l*he  pylorus,  b.  The  ulcer  on  the 
duodeiinm,  clo«e  below  the  pylorus. 
r,  d.  Bristles  passed  through  the 
artery  and  T»ln,  which  are  seen  to 
open  freely  on  the  ulcer.— Prom 
•  Byst  of  Surg./  vol.  ii.  p.  2*J,  2nd  cd. 
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»  The  explanation  given  that  the  destruction  of  the  sweat-glands  of  the  skin  throws  a 
strain  on  firunner's  glands,  which  are  then  cliarged  with  the  office  of  sepurating  watery 
elements  from  the  blood,  seems  to  me  more  ingenious  than  probable.  The  traces  of  irritation 
are  not  confined  to  Briinner's  glands,  for  the  solitary  glanils  of  the  rest  of  the  intestines  are 
sometimes  found  enlarged  ;  and  there  is  no  proof  that  cither  Briinner's  or  the  other  glands 
are  capable  of  any  such  vicarious  office  as  is  hero  assigned  to  them,  nor  is  the  transition  from 
such  unnatunil  activity  to  inflammation  and  perforating  ulceration  at  all  obvious. 

*  *  Syst.  of  Surg.,'  vol.  ii.  p.  23. 
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tarbance  to  the  patient,  a  good  idea  of  the  immunity  or  otherwise  of  the 
interior  of  the  month  will  be  obtained  by  watching  the  patient  swallowing 
and  breathing,  and  every  precaution  should  be  taken  to  have  help  promptly 
at  hand  in  any  case  which  may  be  likely  to  require  tracheotomy.  If  the 
month  be  much  burnt  it  may  be  right  to  feed  the  patient  through  the  nose, 
and  to  eke  out  the  support  and  stimulants  which  can  be  given  through  the 
pharynx  by  nutrient  injection  into  the  rectum. 
Local  The  treatment  of  bums  is  directed — 1.  To  the  immediate  lesion  ;  and,  2, 

treatment  ^  -^^  after-consequences.  At  the  time  of  the  accident  the  main  indications 
are  to  exclude  the  air  from  the  burnt  sur&ce,  to  allay  pain  by  opiates,  and  to 
give  stimulants  in  such  quantities  as  may  be  necessary.  The  applications 
which  are  in  use  for  burns  are  too  numerous  to  mention,  and  the  choice  of 
one  or  other  of  them  will  depend  in  a  great  measure  on  the  depth  of  the 
burn.  A  mere  superficial  scorch  is  best  treated  by  some  warm  lotion  applied 
.  on  a  thick  rag  and  kept  constantly  moist.  Goulard- water  with  a  little 
laudanum  is  perhaps  as  grateful  as  anything.  Painting  the  surface  with  ink 
soon  relieves  the  pain  of  a  small  superficial  bum,  or  covering  it  with  white- 
wash or  some  other  similar  substance  which  will  crust  over  it  and  completely 
exclude  the  air  from  it.  Common  flour  thickly  dredged  on  the  part  is  a 
very  good  and  handy  application.  But  such  crusts  should  not  be  applied 
over  burnt  surfaces  of  the  second  degree,  since  their  removal  would  soon 
become  necessary,  and  this  would  drag  off*  the  epidermis.  The  bullae  should 
be  pricked,  the  epidermis  gently  smoothed  down,  and  some  simple  ointment 
put  next  the  skin,  or  some  oily  substance  which  will  not  stick  when  it  is 
necessary  to  change  it.  A  very  favourite  application  to  these  bums  and  to 
others  of  greater  depth  is  the  Carron  oil,  made  by  mixing  lime-water  and 
linseed-oil  in  equal  parts,  and  deriving  its  name  from  its  having  come  into 
extensive  use  at  the  great  Carron  Foundry  in  the  numerous  bums  occurring 
there.  Oil  of  turpentine  is  a  very  good  application  to  those  in  which  the 
surface  of  the  skin  is  quite  destroyed.  But  for  the  first  few  days  I  doubt 
whether  anything  is  better  than  simply  swathing  the  part  in  thick  layers  of 
cotton- wool,  which  is  prevented  from  sticking  to  the  burnt  surface  by  some 
simple  ointment  (Cerat.  Calaminae  is  generally  used)  spread  on  thin  soft  linen 
or  cambric,  and  covering  the  whole  burnt  surface.  When  after  a  few  days 
the  discharge  becomes  foul,  this  dressing  should  be  changed  for  some 
deodorising  or  antiseptic  oily  application,  or  the  latter  may  be  used  from  the 
first ;  but  all  the  antiseptics  I  have  yet  seen  used  have  been  stimulating,  and 
for  the  first  few  days  it  is  desirable,  I  think,  to  avoid  any  local  stimulation. 
The  carbolised  oil  answers  every  indication  better  than  any  other  substance 
which  I  know  of,  but  it  should  not  be  used  too  strong ;  for  it  may  both 
prove  too  stimulating,  and  thus  increase  the  discharge,  and  it  may  be 
absorbed,  producing  a  black  condition  of  the  urine*  and  other  symptoms  of 
incipient  poisoning.  It  is  well,  then,  to  begin  with  a  very  weak  solution 
(about  1  to  12),  and  if  this  does  not  correct  the  fcotor  its  strength  may  be 
gradually  increased,  or  a  stronger  solution  of  carbolic  acid  may  be  placed 
over  the  dressings.  If  carbolic  acid  is  not  tolerated,  some  preparation  of 
bcnzoine,  or  Condy's  solution,  or  the  Lot.  Sod»  Ciilorinataj  may  be  applied 
either  directly  to  the  burnt  surface  or  over  the  dressings.  As  the  sloughs 
separate  they  should  be  removed  at  once,  and  any  part  of  the  slough  which 
is  hanging  loose  should  be  cut  awoy,  so  that  the  foetor  may  be  diminished  as 

*  Soo  '  St.  Gtorgo's  Hospitiil  Ruj)orts,'  vol.vi.  p.  98. 
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Boon  and  as  mnch  as  possible.  It  is,  in  fact,  to  the  foul  air  which  fills  the 
sick-room  that  many  surgeons  with  mnch  reason  attribute  a  great  share  in 
producing  the  mortality  of  the  later  stage  of  bums.  It  keeps  the  patient  in 
a  low  condition,  destroys  his  appetite,  and  very  probably  keeps  up  or  pro- 
duces diarrhoea.  And  in  hospitals  it  often  poisons  the  whole  air,  not  only  of 
the  ward  itself,  but  of  all  the  parts  of  tlio  house  which  communicate  with 
it.  Hence  the  importance  of  remedying  it  in  all  possible  ways.  So  long  as 
there  are  offensive  bums  in  a  sick  chamber  or  hospital  ward  the  atmosphere 
may  be  partially  sweetened  by  carbolic  acid,  by  burning  cascarilla  bark  or 
by  exposing  chips  of  iodine,  by  diffusing  Condy*s  solution  or  other  deodorising 
fluids  in  the  pulverised  condition  about  the  room,  but  it  cannot  be  doubted 
that  some  mephitic  gases  will  still  remain  uncorrected.  After  all  sloughs 
have  come  away  the  patient  has  still  to  undergo  all  the  troubles  incident  to 
a  long  cicatrisation,  and  often  the  filling  up  of  a  deep  cavity.  The  greatest 
care  should  now  be  bestowed  to  keep  the  parts  in  such  a  position  as  to 
obviate  contraction  if  possible;  and  the  recent  happy  invention  of  skin- 
grafling  has  provided  us  with  a  means  of  hastening  the  process  of  healing 
when  tardy,  and  of  providing  the  materials  of  a  scar  when  the  surface  is  too 
extensive  to  fill  up  naturally,  which  is  of  the  greatest  utility  in  burns  (see 
the  section  on  Skin-obai-tino). 

At  the  time  of  the  accident  opium  should  be  liberally  given  to  adults.  General 
and  even  in  the  case  of  children  it  is  usually  necessary,  though  more  caution  treatment 
should  be  used;  or  it  may  be  thought  desirable  to  administer  chloroform  for 
the  removal  of  the  clothes  and  the  first  dressing,  and  to  keep  up  partial 
insensibility  by  injecting  morphia  subcutaneously  before  the  patient  has 
quite  recovered  from  the  anaesthesia.  Stimulants  must  also  be  given  if 
there  is  much  collapse,  but  they  should  not  be  poured  down  indiscriminately, 
for  the  administration  of  an  excessive  quantity  of  alcohol  is  always  followed 
by  reaction  and  renewed  prostration ;  the  pulse  must  be  carefully  watched, 
and  only  so  much  brandy  or  wine  given  as  is  required  to  keep  it  at  a  mode- 
rate rate  and  strength.  If  the  patient  can  take  food  in  good  quantity  this 
is  a  better  source  of  warmth  and  power,  and  the  power  of  assimilating  food 
affords  a  good  augury  of  recovery.  If  the  patient  be  a  child  convulsions 
are  to  be  dreaded,  and  are  a  frequent  cause  of  death.  They  appear  to  depend 
on,  or  to  be  connected  with,  congestion  of  the  brain,  and  are  therefore  better 
treated  by  warmth  to  the  surface  than  by  any  other  plan.  The  warm  bath 
being  here  inadmissible,  warm  affusion  to  the  head,  or  cloths  wrung  out  of 
hot  water,  should  be  tried.  Diarrhcea  must  be  treated  by  opium  or  by  calomel 
and  opium,  or  by  starch  and  laudanum  enema,  the  air  being  changed  as 
often  as  possible,  if  foul.  Vomiting  is  to  be  controlled  if  possible  by  prussic 
acid  or  by  creosote.  It  is,  however,  of  the  last  importance  in  severe  cases  of 
bum  not  to  exhaust  the  patient's  strength  needlessly  by  too  frequent  changes 
of  dressing,  and  this  is  still  more  important  in  childhood,  when  terror  and 
screaming  add  to  the  exhaustion  which  is  necessarily  caused  by  the  pain  and 
the  change  of  posture,  besides  probably  causing  some  bleeding  from  the 
granulations.  So  that  burns  ought  never  to  be  dressed  too  frequently  ;  and 
the  surgeon  has  otlen  great  difficulty  in  steering  his  way  between  these 
contrary  indications,  since  if  he  puts  off  the  renewal  of  the  dressing  too  long 
the  foulness  of  the  atmosphere  becomes  a  source  of  danger. 

Finally,  it  may  become  a  question  in  some  cases  whether  amputation  is   Amputa- 
dcsirable.      This  question  occurs  commonly  only  in  the  case  of  single  fingers    ^unia? 
or  toes,  or  of  parts  of  the  foot.     It  is  but  rarely  that  anything  is  gained  by 
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iitiipa^jitioD,  for  llio  parts  iiroinid  the  burn  for  ftonie  distence  arc  sure  to  be 
iiiuR?  or  lesH  injuri'd  ami  jirone  ttt  itiflamTTuition,  so  that  the  sargeon  conUl 
not  get  materials  for  a  healthy  stump  without  going  too  high  above  the  soafr^ 
of  injury;  and  burns  so  severe  as  to  disintegrate  a  large  portion  of  a  Hmb  are 
also  attended  witli  ati  amount  of  piiJSti'ation  wliich  forbids  amputation,  at 
least  at  the  tirae.  After  the  patient  has  rallied  the  surgeon  may  think  it 
l>etter  to  relieve  him  of  a  member  which  cau  only  be  a  useless  ineumbruuce, 
bnt  such  ca«e3  must  be  conducted  on  the  same  general  principles  as  those 
whieh  aro  applicable  to  seeontlary  amputation  for  other  kinds  of  injury. 

When  reeovery  baa  been  completed  and  the  surface  has  cieatrised,  g^eat 
deformity  is  often  left,  recjiiiring  plastic  operation,  or  gradual  extension,  or 
some  other  pi*ocoeding  by  wliich  the  parts  may  be  restored  to  their  normal 
appearance  and  function  as  far  as  raay  be  possible*  But  I  think  it  better 
to  reserve  this  topic  for  discussion,  under  the  head  of  Plastic  Subgert,  in  a 
fatui*e  chapter. 


LIGHTNING-STROKE. 

A  stroke  of  lightning  produces  injuries  which  are  the  combined  effect  of 
electric  shock,  mechanical  concussion,  and  burn.  The  symptoms  vary 
from  instant  death  to  a  very  trivial  amount  of  shock.  The  effects  are  very 
various.  The  surface  of  the  body  may  be  burnt  more  or  less  severely;  it  may, 
as  is  said,  ha  marked  by  arborescent  lines,  which  are  believed  to  be  in  a 
sort  of  way  photogi*aphed  from  neighbouring  trees  or  other  objects;  the  hairs 
may  he  rewioved  or  may  fall  out  soon  afterwards;  the  special  senses,  especially 
that  of  sight,  may  be  more  or  less  impaired  or  even  totally  destroyed ;  the 
other  functions  of  the  brain  may  be  variously  afftcted,  sometimes  to  the 
extent  of  total  paralysis;  and  other  less  definite  and  less  certain  effects  have 
been  described. 

In  cases  of  sudden  death  from  lightning  it  appears  that  the  muscles  are 
usually  made  rigid  at  once,  though  this  rigor  is  sometimes  so  transient  that 
some  writers^  notably  John  Hunter,  teach  that  there  is  no  rigor  mortis  in 
such  cases ;  but  the  amount  and  duration  of  rigor  vaiy .  In  some  cases  there 
is  excessive  and  long-continued  stiffness,  the  blood  is  often  uucoagulated, 
and  the  heart  flaccid  and  empty. 

The  indications  for  surgical  treatment  in  cases  of  apparent  death  from 
lightning  are  thus  given  by  Brodie:^  'Expose  the  body  to  a  moderate 
warmth,  so  as  to  prevent  the  loss  of  animal  heat,  to  which  it  is  always  liable 
wdien  the  functions  of  the  brain  are  suspended  or  impaired ;  and  inflate  the 
lungs,  80  as  to  imitate  the  natural  respiration  as  nearly  as  possible/ 

The  minor  injuries  must  be  treated  on  general  principles*  Galvanism 
appears  the  most  appropriate  remedy  for  any  partial  loss  of  cerebral  power, 
and  should  boused  in  a  miid  form  for  a  very  long  time,  combined  with  small 
doses  of  strychnia  and  other  tonics.  It  has  often  been  noticed  that  success 
has  attended  this  tiiiataiont,  when  long  persevered  in,  even  in  cases  where 
the  special  senses  had  at  first  been  very  seriously  impaii'ed. 

»  Works,  edited  by  Clmrlcs  Hawkiae,  vol.  i,  p.  4i2. 
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CIIAPTEE  VI. 

GENERAL    PATHOLOGY   OP   FRACTLTIES   AND    DISLOCATIONS,    INCLUDING 
THE    PROCESS   OF   UNION    IN    HARD    PARTS. 

FRACTURES. 

A  FRACTURE  is  defined  as  being  a  sudden  and  violent  solution  of  continuity 
in  a  bone.  The  force  which  produces  it  (its  immediate  cause)  is  generally 
external,  though  in  some  cases  muscular  action  causes  fracture.  Occasionally 
disease  of  the  bones  acts  as  a  predisposing  cause  of  fracture,  such  diseases 
being  rickets,  senile  atrophy,  cancer,  mollities  ossium,  necrosis,  strumous  or 
syphilitic  inflammation. 

Fractures  are  always  divided  by  English  authors  into  simple,  which  do  Classifica- 
not  communicate  with  the  external  air ;  and  compound^  which  are  exposed  to  11^"^^^^*™ 
the  air  through  a  wound  in  the  soft  parts ;  and  the  distinction  is  an  important  compound 
one,  since,  as  a  rule,  the  two  kinds  of  fractures  involve  a  very  different    ^^ 
amount  of  danger,  and  unite  in  a  very  different  manner. 

Fractures  are  also  divided,  according  to  the  nature  of  the  separation,  into 
single,  multiple,  incomplete,  and  complicated,  and  these  are  again  subdivided. 

Thus  single  fractures  may  be  transverse^  oblique,  or  dentated.  It  may  be  Transverse, 
true,  as  stated  by  Malgaigne,  that  the  fractures  of  long  bones  are  never  truly  and^denta- 
transverse,  yet  the  distinction  is  very  important  in  practice  between  a  fracture  ted  frac- 
which  runs  in  a  tolerably  transverse  direction  and  one  which  is  perceptibly 
oblique,  since  the  latter  is  so  much  more  liable  to  displacement  than  the 
former.  The  terms  explain  themselves,  but  good  examples  of  each  form  of 
fracture  will  be  found  in  some  of  the  illustrations  in  the  sequel.  Transverse 
fracture  is  best  illustrated  by  the  common  fracture  of  the  patella  (q.  v.). 
A  good  specimen  of  oblique  fracture  is  figured  in  the  section  on  fractures 
of  the  lower  end  of  the  femur,  and  of  dentated  fracture  on  p.  116. 

To  these  classes  of  single  fractures  separations  of  the  epiphyses  should  be 
added — they  will  be  further  treated  of  below. 


ture. 


Pro.  28.    Incomplete  or  *  proen-atick '  fracture  of  the  clavicle,  from  a  preparation  (Ser.  i.  No.  76)  in  the 
MuMsum  of  St.  George'si  Uo«pital  (*  Syst.  of  Surg.,'  2ud  cd.  vol.  ii.  p.  4J). 

Multiple  fractures  are  those  in  which  the  same  bone  is  broken  in  two  or   Splintered 
more  different  parts  of  the  limb,  or  in  which  there  are  fractures  of  two  or  a"<^«"n">i- 
more  different  bones ;  or  in  which,  along  with  a  complete  fracture,  a  splinter  fractures. 
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iDonmpletc 
and  f^revn- 
Mtick 
fracturei». 


Separa- 
tions of 
epi))liysci(. 


Diagnosis 
Wtwocn 
separation 
of  the 
epiphyses 
an«l  (»nli- 
iiary  I'rac- 
ture. 


has  been  separated  from  the  rest  of  the  bone  (*  splintered  fractnre  '),  or  in 
which  there  are  several  lines  of  fractnre  comminnting  the  bone,  i.e.  separating 
one  or  several  large  portions  from  it  (*  comrainnted  fracture  '). 

Incomplete  fractures  are  either  simple  fissures,  very  common  in  the  flat 
bones,  such  as  the  skull,  and  seen,  though 
rarely,  in  the  bones  of  the  limbs ;  or  bending  of 
the  bone,  which  is  usually  the  result  of  green^ 
stick  fracture^  i.e.  of  fracture  of  a  portion  of  the 
fibres  of  the  bone,  while  the  remainder  are  un- 
broken (fig.  28),  such  as  occurs  when  a  soft 
bough  is  bent ;  *  or  perforations,  though  these 
arc  better  described  as  wounds  of  bone,  or 
splintering,  when  a  small  piece  only  is  detached 
from  the  bone,  its  continuity  as  a  whole  being 
uninterrupted.  The  bone  itself  may  be  entirely 
fractured,  but  the  periosteum  may  remain  un- 
tom,  and  this  seems  more  common  in  fractures 
of  the  ribs  than  in  any  other  bone. 

Complicated  fractures  are  those  in  which 
a  joint  or  some  neighbouring  cavity  is  injured 
(as  the  pleura  in  fractured  ribs)  or  where  there 
is  lesion  of  some  large  vessel,  or  a  wound  not 
exposing  the  fracture. 

Separations  of  the  epiphyses  are  injuries 
which  it  is  frequently  difficult,  sometimes  im- 
possible, to  distinguish  from  fracture ;  in  fact, 
pure  separation  of  the  epiphysis  occurs  very 
rarely,  for  in  the  injuries  which  are  so  denomi- 
nated the  fracture  usually  involves  tke  shaft 
to  some  extent,  as  well  as  the  epiphysial  car- 
tilage.* In  a  pure  separation  of  the  epiphysis 
(i.e.  where  the  line  of  the  fracture  runs 
through  the  cartilage  only,  and  does  not  trench 
on  the  bony  tissue  either  of  the  shaft  or  the 
epiphysis)  it  is  presumable  that  there  would 
not  be  the  true  bony  crepitus,  though  there 
might  be  some  analogous,  but  less  distinct, 
sensation.  Where  the  line  of  junction  is  broad, 
as  in  the  upper  end  of  the  humerus  or  lower 
end  of  the  femur,  there  will  be  no  shortening, 
but  the  lower  fragment  will  most  likely  pro- 
ject.^ If  the  line  of  junction  be  within  a 
joint,  swelling  of  the  joiut  will  take  place. 
The  nature  of  the  accident  will  then  be  marked 
by  the  loss  of  power  following  injury  in  a  patient  of  appropriate  age,  the 
position  of  the  displacement,  the  mobility  of  the  epiphysial  fragment  (which, 
however,  cannot  be  always  ascertained),  and  possibly  by  the  character  of  the 

*  Bending  is  beliove.l  sonititimes  to  occur  in  the  skulls  of  infants  without  the  rupture  of 
any  of  the  lK)ny  fibres. 

'■'  See  Holmes,  '  I)is.  of  Childhood,'  2nd  ed.  p.  238.  note. 

*  See  a  figure  in  the  section  oa  fr.icturos  of  the  upper  end  of  the  humcras. 


FlO.  29. 


A  proparation,  in  8t.  George'f 
Hwpital  Miticam  (Ser.  i.  No.  137), 
showing  tlie  lower  epiphyses  of  the 
femur  and  tibia  and  both  cpiphyttes 
of  the  fibultt  separated  in  tlie  same 
injury.— From  Holmes's  *  Surg.  Dis. 
of  ChUdhood.' 
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crepitus,  with  the  symptoms  of  injury  to  the  joint.  The  treatment  must  be 
the  same  as  for  fracture.  The  chief  importance  of  the  subject  is  that  such 
injuries  are  sometimes  followed  by  suspended  growth  of  the  bone,  pro- 
ducing deformity,  apparently  as  the  result  of  degeneration  of  the  cartilage 
afler  tiie  injury,  whereby  it  loses  its  power  of  ossification.  Further  remarks  on 
these  injuries  will  be  found  under  the  heads  of  fracture  of  the  various  bones. 

The  symptoms  of  fracture  are  divided  into  the  rational  and  the  sensual.   Symptoms 
The  former  are  inferential  only,  and  are  given  either  by  the  lesion  which  the   **^  fracture, 
fracture  produces,  such  as  the  injury  to  neighbouring  viscera  (of  much  im- 
portance in  the  chest,  head,  and  pelvis),  or  by  the  loss  of  power  caused  by 
the  fracture. 

The  sensual  symptoms  are  further  divided  into  those  which  are  equivocal, 
such  as  pain,  swelling,  and  ecchymosis ;  and  those  which  are  unequivocal, 
the  latter  being  (a)  the  crack  heard  or  felt  by  the  patient  at  the  time  of  the  Crack, 
accident,  which,  for  obvious  reasons,  is  not  commonly  observed ;   (h)  the 
unnatural  mobility  of  the  fragments,  which,  however,  is  absent  when  the   MobPiiy— 
fragments  are  impacted,  i.e.  one  fragment  driven  into  the  substance  of  the   *™P*<^*®** 
other,*  and  in  all  fractures  of  the  skull,  most  of  those  of  the  ribs  and  pelvis, 
besides  many  others  ;  (c)  the  deformity  or  displacement:  which  is  decisive  in 
all  cases  where  it  exists,  but  it  is,  of  course,  very  often  absent.     The  dis-   Displacc- 
plaoement  of  fractures  is  divided  for  purposes  of  description,  into  (1)  lateral  *"^"^* 
or  transverse,  when  the  fragments  lie  more  or  less  by  the  side  of  each  other ; 
(2)  shortening,  or  riding,  or  vertical  displacement,  when  the  lower  fragment 
ascends  above  the  lower  end  of  the  upper  ;  (3)  angular  displacement,  when 
one  or  both  deviate  from  the  axis  of  the  limb ;  (4)  rotation,  when  one  or 
both  are  twisted  on  their  own  axis  ;  and  (5)  absolute  separation.     It  will  be 
obvious  that  all  the  forms  of  displacement  may  be  variously  combined.    Dis- 
placement is  produced  by  the  action  of  the  original  violence,  aided  in  some 
cases  by  the  weight  of  the  body,  or  by  subsequent  violence  or  by  muscular 
action.     ((/)  The  last  and  the  most  important  of  the  8eKsnal  symptoms  of 
fracture  is   the  crepitus,  or   the    crackling  seuFation   and  sound  produced  Crepitusi. 
by  rubbing  the  two  fragments  on  each   other.      This  crepitus  is  the  sign 
commonly  looked  for,  and  when  found  is  usually  decisive  of*  the  nature  of 
the  injury  ;  but  it  is  not  always  present,  and  in  some  exceptional  cases  its 
presence  is  not  decisive  of  the  existence  of  fracture.   It  is  a  grating  sensation 
which  a  little  practice  soon  make^  familiar  and  unmistakeable  to  the  surgeon ; 
but,  as  it  is  produced  by  rubbing  the  fractured  ends  on  each  other,  it  cannot 
be  felt  when  these  are  immoveable,  as  in  all  impacted  and  many  dentated 
fractures,  or  when  the  fragments  are  not  in  apposition,  as  when  they  ride  on 
each  other  (though  in  this  case  and  in  some  cases  of  impaction  they  may  be 
brought  into  apposition  or  made  moveable  by  extension),  or  are  entirely  sepa- 
rated, as  in  many  cases  of  fractured  patella ;  and  in  some  cases  where  one  of 
two  bones  of  a  limb  is  broken,  and  the  sound  bone  prevents  any  movement 
being  impressed  on  the  broken  fragments  of  the  other.     It  seems  also  that 
some  fragment  of  muscles  or  bloodclot  may  get  between  the  fragments  and 
prevent  crepitus.     Taken  altogether,  however,  it  may  be  said  that  such  cases  Diapnovis 
are  exceptional,  and  that  in  most  of  them  the  presence  of  fracture  may  be  ^^  fracture. 
made  out  by  the  other  signs.     Crepitus  may  be  present  in  cases  where  there 
is  no  fracture.     Effusion  into  the  sheaths  of  tendons  or  into  the  cavity  of  a 

*  Clitiractflristic  illustrations  of  impacted  fracture  are  furuislied  by  the  extra-capsular 
fracture  of  the  cervix  femoris.     See  the  st?ctioii  ou  that  subject 
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joint  will  produce  a  sensation  much  resembling  crepitus.  Effusion  round  the 
dislocated  head  of  a  bone  sometimes  leads  to  a  crepitus  which  very  closely 
simulates  that  of  fracture  ;  and  caries  of  the  joint  surfaces  is  accompanied  by 
a  crepitus  under  passive  motion  which  is  identical  with  that  of  broken  bone. 
So  that  cases  do  occur  in  which  dislocation  with  considerable  swelling,  or  a 
contusion  or  sprain  of  a  diseased  joint  is  accompanied  with  crepitus,  like  that 
of  fracture.  But  snch  cases  can  be  distinguished  by  careful  examination, 
especially  with  the  aid  of  chloroform.  It  may  be  occasionally  impossible  to 
be  quite  certain  of  the  absence  of  fracture  in  cases  of  severe  contusion  and  in 
injuries  of  the  chest,  but  in  such  instances  it  is  more  prudent  to  treat  the 
case  as  a. fracture.  In  injuries  of  the  head  also  it  is  impossible  to  affirm  the 
absence  of  a  simple  fracture  without  displacement.  But  the  point  is  one  of 
little  moment.  Thns  it  may  be  confidently  stated  that  fractures  constituting 
substantial  injuries  are  usually  easy  to  diagnose. 
Treatment.  The  general  indications  of  treatment  are  very  simple,  but  the  method  of 

indications,  carrying  them  out  in  practice  can  only  be  understood  by  studying  each  frac- 
ture separately.  These  general  indications  are  :  (1)  to  reduce  or  *set '  the 
fracture,  i.e.  to  place  both  fragments  in  the  position  which  they  occupied 
before  the  accident ;  (2)  to  maintain  the  fractured  ends  in  position  for  a 
period  which  experience  shows  to  be  sufficient  to  avoid  further  displacement, 
and  which  varies  for  different  fractures  and  at  different  ages ;  (3)  to  coun- 
teract nnfavourable  symptoms  and  complications. 
Setting  the  1.  A  patient  known  or  suspected  to  have  received  a  fracture  ought  to  be 
fracture,  conveyed  home  with  all  possible  care,  having  the  limb  defended  by  some 
temporary  contrivance  from  all  risk  of  further  movement,  whereby  many 
simple  fractures  are  made  compound.  For  this  purpose  pieces  of  thin  board 
or  of  sticks  or  of  pasteboard  may  be  used,  with  such  impromptu  bandages 
as  can  easily  be  made  out  of  the  clothes.  He  should  be  placed  in  bed  (in 
cases  at  any  rate  of  fracture  of  the  lower  limbs)  before  any  serious  exami- 
nation is  made,  and  the  clothes  carefully  cut  off  the  injured  limb.  Then,  in 
order  to  reduce  the  displacement,  its  nature  should  first  be  carefully  ascer- 
tained, and  steady  gradual  extension  made  in  the  appropriate  direction  by  the 
surgeon,  or,  if  necessary,  by  an  assistant.  Another  assistant  makes  counter- 
extension^  i.e.  steadies  and  fixes  the  upper  part  of  the  limb  and  body  so  that 
the  extending  force  acts  on  the  lower  fragment  only.  When  by  these  means 
the  proper  length  is  restored  a  little  judicious  manipulation  will  remedy  any 
angular,  lateral,  or  rotatory  displacement.  In  impacted  fracture  more  power- 
ful extension  may  be  required  in  order  to  disengage  the  fragments  and  restore 
the  length  of  the  limb,  for  which  purpose  chloroform  is  to  be  given.  But 
the  violence  necessary  to  disengage  an  impacted  fracture  often  produces 
disastrous  consequences,  and  in  most  cases  the  patient  will  be  well  advised 
to  submit  to  the  deformity  which  must  ensue  rather  than  run  the  risks  inci- 
dental to  violent  extension. 

In  setting  a  compound  fracture  there  is  often  great  difficulty  from  the 
protruding  fragment  being  tightly  girt  by  the  skin  and  other  parts,  or  from 
the  irregular  projection  and  interlocking  of  comminuted  fragments.  It  must 
be  remembered  that  there  are  two  ways  in  which  a  fracture  may  be  made 
compound,  which  are  best  illustrated  by  fractures  of  the  leg.  In  one  case  a 
cart-wheel  may  have  passed  over  the  limb,  crushing  and  tearing  the  soft 
parts  off  the  bone  at  the  same  time  that  the  latter  is  fractured.  In  this  case 
there  will  most  likely  be  a  large  wound,  giving  free  access  to  the  fragments 
which  arc   not  likely  to  be  embraced  by  the   wound,   though  comminuted 
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portions  may  require  removal  or  replacement  before  they  can  be  accurately 
adjusted.  In  another  case  a  man  receives  a  simple  fracture,  and  in  his 
efforts  to  raise  himself  or  in  other  muscular  efforts  he  drives  one  fragment 
(generally  the  upper)  through  the  skin.  The  fragment  often  protrudes  to  a 
gi^at  distance,  and  is  tightly  grasped  by  the  skin  ;  but  the  wound  is  mucli 
smaller,  and  less  contused,  and  the  chance  of  its  rapid  union  much  greater. 
Whenever  there  is  any  diflSculty  in  the  reduction  of  a  compound  fracture 
chloroform  should  be  administered,  and  the  cause  of  the  difficulty  carefully 
ascertained.  If  it  be  the  small  size  of  the  wound  probably  a  free  division  of 
the  skin  will  enable  the  surgeon  to  reduce  the  fragment,  otherwise  the  latter 
must  be  sawn  or  clipped  away.  If  comminuted  portions  interpose  they  may 
be  occasionally  pushed  aside  ;  but  as  they  are  generally  much  loosened  from 
the  soft  parts  it  is  better  to  take  them  away.  If  portions  of  muscles  or  fascia) 
are  wedged  in  between  the  bones  they  can  be  drawn  aside  with  a  blunt  hook 
or  director.  When  the  firacture  is  fairly  set  it  must  be  put  up  so  as  to  leave 
the  wound  exposed,  in  order  that  the  dressings  may  be  applied  without  dis- 
turbing the  fracture. 

Amputation  is  required  in  cases  where  the  main  arteries,  nerves,  or  joints  Amputa- 
are  also  injured,  or  where  the  laceration  of  the  soft  parts  is  so  great  that  ^*""* 
gangrene  is  inevitable.  But  the  indications  for  amputation  vary  much  in  the 
lower  and  upper  limb.  Thus,  in  compound  fractures  laying  open  the  knee- 
joint,  amputation  is  usually  (though  by  no  means  always)  necessary  in  the 
adult ;  while,  in  compound  fracture  of  the  elbow  and  shoulder,  amputation  is 
only  performed  in  exceptional  cases;  and  similarly  with  injuries  to  the 
vessels  or  nerves,  the  surgeon  is  much  more  disposed  to  recommend  ampu- 
tation in  the  lower  than  in  the  upper  limb ;  and  in  all  cases  injuries  which  in 
the  adult  are  a  decided  motive  for  amputation  may  be  brought  to  a  perfectly 
successful  issue  in  a  healthy  child  without  any  operative  interference. 

2.  When  the  fracture  has  been  reduced  the  next  care  of  the  surgeon  is   Apparntiw 
to  maintain  reduction.     The  general  nature  of  the  appamtus  used  for  this  [""^'J^au* - 
purpose  need  alone  be  treated  of  in  this  place,  since  the  special  contrivances   tion— 
applicable  to  each  form  of  fracture  will  be  described  with  each.  *P '"  '"'• 

Fractures  communicating  with  the  cavities  of  the  head  and  trunk,  as  a 
mle,  require  no  special  apparatus.  In  fractured  ribs,  and  sometimes  in 
fractured  pelvis,  a  bandage  is  applied  to  maintain  the  parts  at  rest;  but 
even  this  is  often  found  unnecessary. 

In  the  extremities,  however,  some  firmer  basis  is  usually  required,  in  order 
to  maintain  the  extension,  and  to  prevent  accidental  displacement.  This  is 
provided  by  splints^  i.e.  pieces  of  wood  or  metal,  or  Of  some  malleable  com- 
pound, such  as  pasteboard,  adapted  to  the  size  and  shape  of  the  limb,  em- 
bracing it  more  or  less  completely,  and  fixed  on  by  bandages,  webbing-straps, 
or  otherwise,  so  as  to  keep  the  fractured  ends  as  accurately  as  possible  in 
position,  and  immoveable  during  the  whole  time  of  treatment.  Many  of  these 
apparatus  will  be  found  figured  or  described  in  the  sequel,  under  the  head  of 
the  Special  Fractures ;  and  I  do  not  know  that  it  is  worth  while  to  give  any 
general  description  beyond  what  is  to  be  found  in  the  chapter  on  Minor 
SuKOERY  as  to  the  art  of  splint-making.  Its  main  principles,  however,  can 
hardly  be  too  often  recapitulated.  They  are  these :  the  splints  should  fit 
the  limbs  as  evenly  as  possible,  extending  as  far  on  either  side  of  the  fractured 
part  as  is  necessary  to  keep  the  fracture  quiet,  without  limiting  the  move- 
ment of  the  neighbouring  joints,  unless,  indeed,  it  is  necessary,  with  a  view  of 
obviating  displacement  of  the  fractured  bones,, to  include  the  joint  in  imme- 
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diate  contiguity  to  the  fracture,  and  this  is  very  often  the  case.  The  spHnU 
should  not  be  so  applied  as  to  impede  the  return  of  blood  from  the  limb  and 
produce  oedema,  still  less  so  as  to  oppose  the  supply  of  blood,  by  which 
gangrene  and  the  loss  of  the  limb  has  sometimes  been  caused.  The  splints 
must  not  press  anywhere  on  the  soft  parts  so  sharply  as  to  cause  ulceration. 

Another  form  of  retentive  apparatus  is  the  junk.  It  is  used  only  in 
fractures  of  the  lower  extremity.  Its  name  is  derived  firom  jwicus^  a  reed ; 
and  it  used  to  be  formed  of  a  piece  of  thick  cane  or  reed  (for  which  a  stick 
is  now  substituted)  sewn  into  each  side  of  a  square  piece  of  cloth.  The  leg 
is  wrapped  in  a  thin  pillow  (the  *  junk- pillow  *)  after  the  fracture  has  been 
set,  and  the  whole  is  steadied  by  being  encircled  in  the  junk,  which  prevents 
any  lateral  or  vertical  displacement.  The  angular  displacement  which  might 
result  from  the  toes  dropping,  and  thus  projecting  the  upper  end  of  the  lower 
fragment  forwards,  is  obviated  by  bandaging  the  foot  at  right  angles. 

Hyponarthetic  appaititus,  or  fracture- boxes,  as  they  are  more  familiarly 
termed,  are  troughs  in  which  the  limb  is  fixed  by  various  contrivances  of 
straps,  bandages,  &c.,  screwed  to  the  framework,  so  that  the  limb  is  main- 
tained in  the  precise  position  in  which  it  has  been  placed  after  extension. 
The  trough  is  often  formed  of  two  pieces  jointed  together,  so  as  to  keep  up 
extension  by  means  of  a  rack-and-pinion. 

The  usual  means  of  maintaining  a  permanent  extending  force,  by  which 
the  lower  fragment  may  be  drawn  away  from  the  upper,  is  by  means  of  a 
weight-and-pulley  passing  over  the  end  of  the  bed,  as  is  so  commonly  done 
now  in  disease  of  the  hip,  and  which  will  be  found  delineated  in  the  section 
on  that  subject.  This  plan  is  much  in  use  in  America,  I  believe,  in  fracture 
of  the  femur ;  but  the  numerous  attempts  which  have  been  made  to  intro- 
duce it  into  English  practice  do  not  seem  hitherto  to  have  been  very 
successful. 

One  of  the  most  painful  and  distressing  features  in  the  ordinary  treatment 
of  fracture  of  the  lower  extremity,  when  the  limb  is  kept  immoveable  on  the 
bed,  is  that  this  immobility  prevents  the  patient  from  making  any  but  the 
most  restricted  movements  of  the  rest  of  the  body.  Hence  the  invention  of 
the  sunng,  of  which  the  kind  now  in  almost  universal  use  for  the  lower 
extremity,  is  that  devised  by  Mr.  Salter,  which  will  be  found  described  in 
the  section  on  Fracture  of  the  Leg.  Injuries  of  the  arm  and  excisions  of  the 
elbow  are  often  found  treated  with  great  comfort  to  the  patient  by  swinging 
the  forearm  by  means  of  a  pulley  from  a  pole  projecting  over  the  bed  or 
from  the  bedstead  (see  Excision  of  the  Elbow). 

3.  After  the  fracture  has  been  set  and  put  up,  the  only  thing  necessary 
is  to  keep  watch  for,  and  counteract,  any  complication  which  may  ensue.  In 
cases  of  simple  fracture  these  are  commonly  few  and  trivial,  so  that  these 
fmctures  are  hardly  ever  dangerous  to  life,  and  with  moderate  care  are 
usually  brought  to  unite  without  serious  deformity.  The  chief  points  are  : 
to  see  that  the  displacement  is  not  reproduced,  through  slipping  or  imper- 
fection of  the  appai-atus,  and  to  that  end  to  renew  the  measurement,  and,  if 
possible,  examine  the  seat  of  fracture  from  time  to  time — say  every  week ; 
to  combat  the  painful  spasms  which  sometimes  attack  fractures,  for  which 
purpose  even  pressure,  as  by  careful  bandaging  or  strapping,  is  the  most 
eflQcient  treiitmcnt ;  to  i-elieve  the  neuralgic  pain  which  is  occasionally 
very  distressing,  by  blisters  dusted  with  opium  or  morphia,  by  hypodermic 
injections,  and  by  the  usual  lemedies  for  neuralgia  ;  to  treat  the  very  dis- 
tressing itching  which  sometimes  attacks  the  skin  by  sedative  ointments  or 
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lotions ;  and  to  open  abscesses,  should  any  nnfortnnatelj  form,  as  early-  as 
necessary. 

Compound  fractures  are  much  more  difiBcult  to  treat  with  success,  and 
&r  more  exposed  to  complications  of  all  kinds.  They  usually  unite  by  suppu- 
ration  and  granulation,  especially  in  the  lower  extremity ;  the  inflamed  bone 
often  dies ;  the  matter  frequently  burrows  about  the  limb,  requiring  incisions 
in  various  parts,  which  interfere  with  the  application  of  the  splints.  The 
surgeon,  therefore,  has  to  be  constantly  on  the  watch  to  provide  free  exit 
for  retained  matter,  to  remove  sequestra,  to  incise  tense,  inflamed  parts,  and 
to  combat  all  other  complications.  I  have  elsewhere  expressed  my  strong 
sense  of  the  value  of  the  so-called  *  antiseptic '  method  in  cases  of  this  nature 
(see  jMige  17). 

Wounds  of  bone  are  not  exactly  the  same  things  as  fractures,  yet  it  is  Wounds  of 
difficult  to  establish  any  essential  difference.      As  seen  in  practice  they  are  j^urfM  of 
generally  caused  by  gunshot,  which  sometimes  perforates  the  bone,  punching  cartilage. 
a  hole  more  or  less  cleanly  through  it,  or  else  splinters  and  comminutes 
its  substance,  causing  a  compound  fracture.     In  rarer  cases  the  bones  are 
cut  into  by  a  sharp-edged  weapon,  without  any  solution  of  continuity  of  the 
entire  bone,  though  very  probably  fissures  may  run  down,  radiating  from  the 
wound  to  some  distance  in  its  substance.     These  wounds  of  bone  are  liable 
to  many  of  the  same  dangers  as  compound  fractures,  and  they  unite  by  the 
same  process. 

Closely  connected  also  with  the  subject  of  fractures  of  the  bones  is  that  of 
injury  of  cartilages.  In  many  cases  of  fracture  —  in  all  those  which  commu- 
nicate with  joints,  and  in  many  of  those  of  the  ribs — cartilages  are  also 
fractured ;  and  many  wounds  involve  the  cartilages  to  a  greater  or  less 
extent.  Some  of  these  injuries  are  definite  subjects  of  surgical  treatment — as, 
for  instance,  fracture  of  the  costal  cartilages — which  will  be  found  treated  of 
in  the  sequel ;  but  as  a  general  rule  the  injury  is  an  unnoticed  and  a  subor- 
dinate complication  of  a  graver  lesion.  The  process  of  union  will  be  spoken 
of  hereafter. 

UNION   OF  FRACTURES. 

The  union  of  simple  fractures  is  generally  effected  by  a  process  of  inflam- 
matory exudation  and  organisation  analogous  to  that  of  union  by  first  inten- 
tion in  soft  parts ;  while  compound  fractures  usually  unite  by  a  process  of 
suppuration  and  granulation  (second  intention)  ;  but  exceptions  occur  to 
both  these  rules,  i.e.  we  meet  sometimes  with  simple  fractures  which  heal  by 
suppuration,  and  with  compound  fractures  which  unite  by  simple  adhesion. 

The  process  of  union  of  a  simple  fracture  may  be  thus  described : —  Union  of 

The  injury  causes   effusion  of  blood  around   the   fractured  ends,  and  «Vi»°J*o»«l 
11  -i.  n  11*  simple 

between  the  bone  and  periosteum,  as  far  as  the  latter  is  torn  away  from  the  fracture. 

bone.     The  muscles  also  are  more  or  less  lacerated.     All  this  is  repaired  in 

the  usual  way ;  the  blood  being  gradually  absorbed,  and  the  muscular  fibres 

united  by  fibrous  tissue.     This  process  is  going  on  simultaneously  with  that 

of  the  repair  of  the  fracture  itself. 

Supposing  the  fracture  to  he  placed  in  good  apposition,  and  Jcept  quiet,  a 

fibrinous  material  is  exuded  between  the  fractured   ends.     The  period  at 

which    this    exudation   commences  varies  with   many   circumstances — the 

patient's  age,  the  size  of  the  bone,  &c.     For  a  large  bone  in  an  adult  it  may 
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be  given  at  alxjnt  ten  or  twelve  days.     The  exudation  (teclmically  teruirtl 
'  callus*)  is  furnished  by  the  vessels  both  of  the  bone  and  of  tlie  f»eriosteuoi. 

Fibrous  tissue  and  earthy  material  arc  developed  in  this  exudation  alinost 

feiiuultaneously   in    many    cases ;    and    sometimes,    especially  in    cliildiiE*n, 

^_^  fibro* cartilage.     True  cartilage  is  met  with  in 

yt         \  animtds,  but  its  occurrence  in  man  is  doubt- 

WP^***'*^       ^  ftil.    The  *  callus/  or  uuiting  materia^  is  thea 

developed  into  bone,  as  in  tbe  intramem- 
lirauous  process  of  ossification.  The  new 
btme  is  spongy  and  porous  at  first,  bat  gra- 
daaSly  hardens* 

If  the  fragjneni$  are  not  in  gtjad  pofUwn 
this  tissue  may  fill  op  the  angle  between  tbein, 
or  even  extend  into  the 
medullary  tube.  It  tills 
all  the  space  internal  to 
the  periosteum  (i.e.  the 
whole  medullary  canal) ; 
and  i  f  the  j>criosteura  has 
heeii  kirn,  that  mem- 
brane ia  at  first  lost  in 
a  mass  of  newly-formed 
callos.  Gi*adually  this 
mass  is  modelled  down, 
the  medullary  tube  re- 
stored, and  the  perios- 
teum ajQ^ain  becomes  re- 
cof^^ni  sable* 

When  tiie  fragments 
overlap,  the  uniting  me- 
dium is  developed  ordy 
between  them — not,  as 
a  rule,  over  tbe  exposed 
ends  .or  in  tbe  medul- 
lary canal ;  but  as  to 
the  latter  point  there 
is  considenihle  variety 
in  different  ctusea.     The. 


A  utiij-eu  fnutnro  of  tho  fv-  uuuexed  figure  shows  a 

The  Iwo  frtiunmctjU  flre  iiniU-d       .        i       #.        i  i 

Simple  fracture,  where 
the  patient  died  before 
the  union  was  quite 
firm.  The  callus  which 
was    thrown    out    h^s 


Union  of  frmr(inf) 
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mtir. 

by  m  bri(.fift»  of  rwjft  Ihjiu',  which  at  the 

LiiiJi?  of  the  ijfttli'iit'B  fleiitli  (teii  wivk.^ 

nfU'f  the  <ieoi".lf tit  J  mm  f^>  iMtrinm  it*  lo 

give  wuy  In  pttrt  diiiUi>:  iij(M?erntion, 

Tli4L>  I'lidfl  nf  th«  m4.i!hilJHry  caitiil  &tv 

W*}eti^    The  iip\vt  ftajgiiivnt  U  lying 

on  tVic  Innif  »'nk'  of   ihe  lower;  the 

l*.wer  frjiiOiitMit  is  tUnx^'*!  from  bcknv 

outminU  (vtul    iMickwanlii.— I'mm   cit.  -r-     i       i_  i 

Uiurgc't  M«si«itAl  MiuKUJU^  8er.  L  No,    beCOlUC  OSSlUed,  thou*2rh 

the  ossification  is  not 
yet  complete.  Tbe  Ijony  deposit,  however,  is  seen  to  extend  over  the  end  of 
the  nitdulhuy  canal  of  the  upper  fragment ;  and  this  is  the  case  in  the  lower 
fragment  also.  If  the  reader  will  compare  some  of  the  illustrations  to  the 
rhn]iteF  ou  Inji  jiiHS  *i¥  tuk  l.owi  i;  Kxtim;\iity  he  will  find  thiit  tlie  conditron 
tjf  the  midulltiry  cuiml  vaiit^s  cinisidi^rably.  The  uniting  ninlcri«l  U'vually 
fills  up  Mjilv  thi*  urjglc  between  the  fiagments  and  the  space  which   is  left 


Fio.  3»K 

t»y  th 

hv  n 
FroTu    .»    y,. 

the  lloyril  < 
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between  the  detached  periosteam  and  the  bone,  and  this  is  not  often  great. 
Bat  there  are  cases  where  such  periosteal  deposits,  uniting  with  separated 
splinters,  form  substantial  bridges  across  the  fracture,  and  afford  a  groat  deal 
of  the  solid  uniting  material  (fig.  31). 

In  animals,  and  in  mail  when  the  fractured  ends  are  not  kept  quiet,  this  Union  by 
process  is  modified  by  the  formation  around  the  fractured  ends  of  a  ring  or  ^i^^°* 
splint  of  *  provisional  callus.' 

The  process  of  formation  of  provisional  callus  has  been  artificially  divided 
into  five  stages : — 

1.  The  first  is  that  of  exudation  of  reparative  material,  external  and 
internal  to  the  fragments,  i.e.  between  the  fragments  and  the  periosteum, 
and  between  the  medullary  membrane  and  the  bone.  This  occupies  a  period 
averaging  from  eight  to  ten  days. 

2.  The  provisional  callus  then  acquires  the  firmness  and  structure  of 
fibro-cartilage  or  cartilage  in  from  ten  to  twenty-five  days. 

3.  Both  the  external  and  internal  callus  then  ossify  into  spongy  bone  in 
from  twenty-five  to  sixty  days. 


Fig.  82.  Union  bj  proTigional  callas  in  the  hnman  snbjcct.  The  proviftional  callnn  hoR  ofvifled,  the  fractured 
ends  beinR  still  nnitc-d  by  fibrous  tlmue  onlj.  A  fractured  rib  three  months  after  the  accidcnt^-St. 
Gefvge's  Uoftpital  Mnseum,  Ser.  i.  No.  72.    (•  System  of  Surgerj-,'  2nd  ed.  vol.  ii.  p.  Ti.) 

4.  The  provisional  bony  callus  is  then  modelled  down  and  becomes  com- 
pact bone,  the  ends  of  the  fracture  being  still  distinct  from  each  other  (fig.  32). 

5.  Lastly,  the  permanent  bond  of  bony  union,  or  *  permanent  callus,' 
forms  between  the  broken  ends,  and  the  provisional  callus  is  more  or  less 
completely  re-absorbed ;  so  that  the  periosteal  swelling  disappears,  and  the 
medullary  canal  is  restored.  The  period  occupied  by  these  two  latter  stages 
of  the  process  is  too  uncertain  to  be  stated  even  approximately. 

In  some  cases  the  provisional  bony  callus  remains  permanent,  and  the 
fractured  ends  lie  within  it,  either  ununited  or  only  connected  by  ligament. 

As  the  formation  of  provisional  callus  is  the  result  of  the  irritation  pro- 
duced by  motion  of  the  fragments,  it  is  exceptional  in  man,  though  by  no 
means  unknown ;  while,  on  the  other  hand,  its  absence  is  rare,  though  also 
not  unknown,  in  animals.  In  the  human  subject  the  ribs,  which  cannot  bo 
kept  immovable,  usually  unite  in  this  manner,  and  the  clavicle  for  the  same 
reason  very  generally.  Any  fracture,  however,  which  from  accidental  cir- 
cumstances cannot  be  treated  in  the  usual  manner  may  undergo  this  process, 
of  which  the  humerus  represented  in  the  annexed  figure  (fig.  33)  is  a  good 
example.  For  obvious  reasons  it  is  more  common  in  childhood.  The  but- 
tresses of  bone  which  are  sometimes  found  around  fractures,  particularly  near 
the  hip,  are  ar.alogous  to  the  provisional  callus. 

The  union  of  inflamrd  simple  fractures  and  rf  cnwpimud  frnrfnres  is  by   Union  by 
granulation.      The   fractured   ends   arc   enclosed   in   an   imperfect  capsule  fi^n"^*" 
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formed  hy  tlic  flnukcTied  and  inflamed  soft  parts  witlim  wbicli  tlie  injn 
ends  «jf  tlio  bone  suppurate,  and  often  become  necrosed  in  part;  ^ranulatiti 
Bpring  up  from  theoi ;  tlie  in&dulJarj  canal  is 
more  or  less  trenched  opon^  and  perhaps  filled 
np  with  o<shi lying  niaU'rial,  in  which  bone  ia 
slowly  and  irret^nlarly  deposited,  The  medul* 
lary  canal  is  often  pernianently  closed,  espe- 
cially when  it  has  been  freely  exposed  (aa  by 
the  projection  of  the  fmgment)  ;  but  occasion- 
ally after  a  long  period  it  may  bo  restored. 
This  union  by  granulation  is  a  far  more  tedioua 
process  than  that  by  adhesion,  generally  oc* 
cnpying  as  many  montbs  as  the  other  docs 
veeks ;  and  it  is  liable  to  all  kinds  of  iri-egu- 
laritiea  fi-om  the  separation  of  fi-agments  which 
become  necrosed  in  consequence  of  the  sup- 
pEration  of  the  parts  which  suiTOund  and 
nonrifib  them,  from  erysipelas  or  ditluso  in- 
flainmation,  from  burrowing  of  matter  in  the 
limb  — in  fact,  from  all  the  complieations  inci- 
dental to  severe  injui'iea  involving  bone.  And 
such  ftuppumting  compound  fractui^es  are  one 
of  the  most  fmitful  sources  of  pyaemia.  It  is 
therefore  important  to  procure  the  immediate 
union  of  the  wonnd — whenever  that  is  possible — 
so  aa  to  convert  the  compound  into  a  simple 
fracture ;  and  this  is  the  more  important  the 
more  ^nta,l  is  the  organ  which  is  in  contact 
with  the  fractured  bone.  Hence  the  care  with 
which  snrgcnns  endeavour  to  procure  the  union 
of  a  scalp-wound  which  exposes  a  fracture  of 
the  skull,  or  a  wound  of  the  chest  communica- 
ting with  a  fractured  rib.  But  it  must  be 
added  that  sttch  attempts  a!*o  of  very  doubtful 
utility  in  cases  w^here,  from  extensive  lacem- 
tion  and  contusion,  the  wound  must  almost 
inevitably  suppurate,  and  where  the  conse- 
quent  suppuration  will  be  prevented  fi*om  find- 
ing an  exit  by  the  materia!  used  in  sealing  the  wound.  Much,  however,  may 
doubtless  be  done  by  carefully  scaling  wounds  w^itli  some  antisej>lic  snh- 
stnnce,  and  keeping  all  their  parts  in  gentle  apposition  by  appropriate  ban- 
daging ;  but  in  so  treating  the  wound  of  a  compound  fracture  the  surgeon 
should  w^ateh  vigilantly  for  any  indication  of  burrowing  matter,  and  give  it 
instant  vent. 

Irregularities  occur  in  all  these  processes,  vt^hereby  special  cases  are  made 
to  differ  from  that  which  is  regarded  as  the  typical  course  of  each  kind  of 
union.  The  chief  of  these  irregularities  which  needs  notice  here  ia  the 
absorption  which  sometimes  goes  on  m  the  neighbouring  bone  contempo- 
raneously with  the  unitm  of  tho  line  of  fraclure  itself  This  is  often  seen 
in  thin  papery  hones  like  those  of  the  orbit  (see  Injuries  of  the  Hkah). 
And  it  is  often  noticed  that  fractures  of  tlie  base  of  the  skull,  though 
they  may  unite,  do  so  very  imperfectly,  and  that  parts  of  the  fissure  at-e 
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oflon  wider  when  the  repair  is  complete  than  they  were  at  the  time  of  the 
injury. 

The  arrest  of  the  process  of  nnion  at  any  stage  will  lead  to  the  various 
forms  of  ununited  fracture,  as  will  be  obvious  from  the  sequel. 

The  usual  period  for  the  union  of  each  fracture  is  specified  in  treating  of  Delayed 
each.  But  it  must  be  understood  that  these  periods  are  averages  only.  ^"*o°« 
Various  disturbances  of  health  may  cause  delay  in  union — such  are  acute 
diseases,  as  fever,  or  chronic  affections,  as  scurvy,  possibly  syphilis,  and  fre- 
quently disease  of  the  kidneys  leading  to  a  phosphatic  state  of  the  urine.^ 
All  such  causes,  however,  allowing  the  reality  of  all  of  them  (which  is  a 
matter  of  considerable  doubt),  are  rare ;  far  more  commonly  the  union  of 
fracture  is  delayed  or  prevented  by  injudicious  treatment,  as  by  tight 
bandaging,  obstructing  the  blood  supply,  or  the  other  extreme  of  negligent 
apposition,  allowing  movement.  But  cases  of  delayed  union  are  met  with  in 
which  no  such  cause  can  be  traced,  where  the  patient  seems  to  be  in  his 
usual  health,  and  the  fracture  to  have  been  properly  treated.^ 

In  such  instances  of  delayed  union  the  indications  for  treatment  are 
obviously,  in  the  first  place,  to  examine  the  patient's  local  and  general  con- 
dition, with  a  view  to  correct  alkalescence  of  urine  by  the  exhibition  of 
mineral  acids,  to  neutralise  the  syphilitic  condition  by  mercury  or  iodide 
of  potassium,  and  to  improve  the  general  health  by  fresh  air  if  possible.  The 
local  condition  must  be  improved  by  correcting  any  ob- 
vious defect  in  the  apparatus  employed,  and  by  gently 
rubbing  or  shampooing  the  parts  around  the  fracture. 
Some  fractures  of  the  lower  limb,  which  have  remained 
moveable  beyond  the  usual  time,  will  unite  if  the  patient 
is  allowed  to  get  up  and  move  about  a  little  with  the 
limb  in  a  case  firm  enough  to  prevent  it  from  bending, 
yet  not  so  tight  as  to  make  it  swell.  In  other  cases 
(whether  in  the  upper  or  lower  limb)  union  may  be  pro- 
cured by  fixing  the  two  fragments  in  an  apparatus  made 
of  two  parts  movable  on  each  other,  and  provided  with  a 
screw-and-ratchet,  by  which  the  fragments  can  be  pressed 
together.  The  aim  of  all  these  devices  is  to  excite  a  little 
more  action  in  the  parts,  and  thus  stimulate  the  fractured 
ends  to  throw  out  bane. 

Fig.  34.   TTnunited  frac-  _  .  n  .  ,  , 

ture(ioftniiion)of  the         15y  some  sucn  meaus  as  these  union  may  be  procured,   Ununited 
HSMtoi^nae^^!  cvcu  after  considerable  delay,  when  there  is  no  definite  fracture 
i.Ko.202a.  obstacle  to  it.     There  will  still  remain  a  small  proportion 

of  cases  in  which  the  fragments  continue  permanently  ununited — at  least 

by  bone — and  therefore  are  freely  movable  on  each  other. 

•  Pregnancy  and  lactation  are  said  sometimes  to  retard  union,  though  they  certainly  do 
not  commonly  do  so.  The  subject  is  discussed,  and  several  interesting  cases  quoted,  in  Norris' 
*  Contributions  to  Practical  Surgery,'  pp.  25,  28.  The  cutting  off  of  the  blood-supply  through 
the  nutrient  artery  is  also  believed  by  Mr.  Curling  to  retard  union  (•  Mo.l.  Chir.  Trans.,*  vol. 
XX.).  And  Mr.  Cullender  has  pointed  out  the  frequency  of  obstruction  of  the  main  vein  from 
contusion  in  the  injury,  causing  cedema,  as  a  condition  involving  delay  in  the  union  of  the 
fiacture  ('  Med.  Chir.  Trans.'  vol.  li.  p.  152). 

•  On  the  far  greater  frequency  of  the  local  causes  of  non-union,  especially  bad  treat- 
ment, than  the  constitution;il,  see  Callendcr,  op.  cit. 
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Thi8  takes  place*  iii  one  of  three  ways,  i.e.  tlie  fragments  S^^it 
anited  hy  a  soft  material  (wkieh  is  some  times  called  ligaraeiit<3us  umon) 
or  hy  a  false  joint  j  or  they  are  traly  ununited,  i.e.  are  in  no  apposition 
whatever. 

The  first  form  of  unnnited  fracture  is  seen  in  fig.  34,  and  a  comparison  of 

fig.  33  (p.  110)  will  fibow  its  striking  simi- 
larity to  the  condition  of  a  provisional  callus 
before  ossification.  Sometimes,  indeed^  in 
these  cases  of  soft  nnion  tliere  is  a  regular 
provisional  calhis,  enclosing  the  broken  ends 
in  a  splint  or  fernle,  jnst  as  is  seen  in  animals, 
and  possibly  conttdning  6bro- cartilage.  This 
saft  or  ligamentous  union  is  the  most 
common  condition  of  ununited  fi-actore. 
Another  form  of  the  lesion  is  that 
\l  which  is  shown  in  fig.  35,  in  which  by  the 

movement  of  the  two  parts  of  the  fracture 
on  each  other  a  fahe  joint  (*  pseudartiirosis  *) 
has  been  formed  in  the  centre  of  the  soft 


True  noD- 


Tfea.  IS*  An  nunnttcii  fnuMtire  {UiliMa 
Jottat)  of  the  tibia.  The  Tructiire  luid 
axmd  iCTcnUen  y-it^,  unl  tho  atility 
of  the  limb  liu  i  c  ],:i«rfeGt, 

tfao  patiiont  liAv  >  liTctlliood 

by  walkiii}?  ft-  i  j\t  one  of 

tn«oliib«;  hemtivl^  uawJ  u  atidc*  The 
oadB  of  tho  /raetunct  a*  aru  rouiidisd. 
tbe  lowvr  end  Ixiag  vrom  into  a  kind 
of  cup  to  rooeive  the  uiHx^r  ehd.  Tb<?y 
mte  lined  by  a  flbro-CArtilftginoai  siib- 
fttanoe*  mnA  ware  Indued']  in  n  firm 
ILbrwut  oapcmtot  which  hm  been  re- 
inoT«d  ill  order  to  display  the  f&Uo 
Icdnt.  Tlwro  was  crim  a  mombrans 
Unin?  the  oiida  and  ficcretin^  a  eab- 
sUmoe  locDiftbiiis  like  tynoTifk.  AfiilM 
j<»lnt  also  ndsla  betMreen  the  Ubta  aod 
Hbula,  near  th«  fraotarv.  The  fibula,  b, 
[a  much  curvwi  and  li  rcry  tnoch 
thlckeued,  ao  aia  to  bear  the  wiei^ht  of 
thti  body,  The  tibk^  as  »bown  at  c,  ta 
t^njidcMnibly  atnopbied,  ao  tliat  a  ibia 
flliell  only  reniaUist  to  repreieDttu  com* 
puA  QXtodorv— Prom  a  ipccimiQn  In  St. 
G«oigo*«  Huflpiial  Mu«samj  8cr,  t.  Nu« 
309. 
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FlO.  96.  TJnniiltoi!  fmcttiro  of  botli  bone«  of  the  Jcg  In  «  ebtH 
a?t.  W,  for  wbicb  ampatation  was  perfonuod.  The  tf^  had 
been  fnictured  I'ij^ht  jcniM  befcin\  lund  hiul,  it  was  aatd, 
been  re'frncturtwt  on  two  s^^t!(eqIlent  ocoa!.ioiis.  a,  Thr  i*tnv 
phied  iipjioT  tMid  of  the  lower  fraj^ment  of  tho  tibia.  a\  T)ut" 
lower  mid  of  Ibc  upi^T  f  mgiu*?nt.  Tbts  U  not  in  any  eun- 
tact  with  the  former,  but  ia  imiUMl  to  thp  back  of  the  lower 
fra^pncnt  bt'low  by  a  kind  of  eaii«tiljir  metubrane.  Thii  Is 
the  cii«  aLiL>  with  the  tibtdA.  Tbo  upper  ead  of  the  lowtt 
f  rug:tuotit  of  the  fibohi  is  not  plainly  6«ea,  being  bnrlal  la  ibe 
fibres  of  tbi!  cxten-sor  lon^,  dife'.  Tho  tendons  of  the  tib- 
aoticu*  and  extr,  prop.  i>f>Ilids  are  A?en,  pushed  outwarife  by 
the  fra^at-nt  of  tho  tihlti.  b,  tShowa  the  heel  and  the 
atropbiul  Trndo  AchidU.  ^  From  St.  Q«orge  a  ilt^pktttl 
Muwstim,  Scr.  L  No.  2«3. 


nniting  medinm,  which  then  takes  the  form  of  a  more  or  less  regular  capsnleJ 
Again,  the  bi-oken  ends  may  bo  in  no  apposition  at  all.  A  familiar 
example  is  that  of  a  fracture  of  the  patella,  where  the  fragment  is  sometimes 
cU^awn  far  up  tbe  thigh,  and  is  quite  uncoimected  with  the  part  which  remains 
attached  to  tbo  tibia.     Fig.  36  shows  another  example  of  something  of  this 

'  Thort!  IB  an  interesting  prepamtion  in  tho  Museum  of  iliG  CoMego  of  Surgeons,  showing 
numerous  looao  botlit^s  ('  loo«o  ciirtilnges ')  in  on©  of  these  fjil«o  jointa.  StJO  '  8yst.  of  Surg./ 
2nd  tKl.  ToL  ii.  p.  BO. 
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kind.  In  that  preparation,  however,  though  the  upper  ends  of  the  lower 
fragments  are  in  no  connection  whatever  with  the  lower  ends  of  the  upper 
fragments,  yet  these  latter  have  an  imperfect  fibrous  connexion  to  a  lower 
part  of  each  lower  fragment,  so  that  it  may  be  said  that  some  attempt,  though 
very  imperfect  and  ineffectual,  has  been  made  to  re-establish  the  solidity  of 
the  limb. 

It  is  not  easy  daring  life  to  give  a  confident  opinion  as  to  the  exact 
anatomical  condition  of  a  case  of  ununited  fracture ;  but  if  the  fractured 
ends  are  widely  separated,  and  no  motion  of  one  is  produced  by  moving  the 
other,  we  may  suspect  entire  non-union ;  if  they  move  freely  on  each  other 
with  grating,  or  pseudo-crepitas,  like  that  felt  in  an  old  rheumatic  joint,  we 
conclude  that  the  case  is  probably  one  of  false  joint ;  if  they  are  more  or  less 
freely  moveable  on  each  other,  but  without  grating,  we  may  put  it  down  as 
probably  an  instance  of  ligamentous  union,  remembering  also  that  this  is 
by  far  the  most  common  condition,  as  it  is  also  the  most  favourable  for 
ti'eatment. 

In  cases  of  true  non-union,  and  frequently  in  those  of  false  joint,  the 
fragments  are  greatly  atrophied,  as  shown  in  the  figures. 

The  treatment  of  ununited  fracture  must  be  regulated  in  the  first  place  Treatment. 
by  the  utility  of  the  limb,  and  in  the  next  place  by  the  age  and  health  of 
the  patient.  The  former  varies  very  greatly.  Thus  fig.  35  shows  a  case  in 
which  the  fibula  having  remained  unbroken  (or  having  united),  and  having 
also  become  sufficiently  hypertrophied  to  bear  the  weight  of  the  body,  the 
leg  was  so  useful  that  the  patient  could  earn  his  living  by  walking.  In  such 
a  case  it  is  needless  to  say  that  there  is  no  motive  for  surgical  interference. 
Mr.  Prescott  Hewett  told  me  a  short  time  ago  of  a  case  which  he  had  seen 
in  private,  where  a  lady  had  an  ununited  fracture  of  the  femur.  This  was 
most  freely  movable  when  she  lay  down,  but  when  she  stood  up  the  two 
fragments  locked  together  in  such  a  way  that  she  could  walk  fairly  well, 
though  with  a  limp.  In  such  a  case,  and  in  fact  generally  when  the  patient's 
life  is  not  made  wretched  by  his  infirmity,  it  is  better  to  avoid  any  serious 
operation,  for  all  such  operations  involve  a  good  deal  of  danger.  All  opera- 
tions on  the  upper  limb  are  both  more  likely  to  succeed  and  much  less  dan- 
gerous than  similar  operations  in  the  lower  extremity.  As  there  is  no 
absolute  separation  between  cases  of  delayed  union  and  those  of  non- 
tmion,  it  is  better  to  treat  every  case  when  first  seen,  if  at  any  reasonable 
period  after  the  injury,  by  the  milder  measures  which  have  been  recommended 
in  cases  of  delayed  union.  I  have  seen  judicious  apposition  and  mutual 
pressure  of  the  fragments  on  each  other  by  means  of  a  rack-and-pinion  appa- 
ratus successfully  employed  in  many  such  cases.  Shampooing  the  part,  slight 
rubbing  of  the  fragments  on  each  other,  occasional  slight  inflammation  set 
np  by  blisters  and  other  means,  have  been  recommended.  And  of  course 
careful  attention  to  the  general  health,  and  especially  the  condition  of  the 
urine,  is  understood  to  be  a  necessary  preliminary  to  all  kinds  of  treatment. 

If  these  means  fail,  and  if  the  loss  of  power  is  not  grave  enough  in  the 
surgeon's  judgment  to  justify  his  exposing  the  patient  to  any  risk  of  his  life, 
or  if  the  patient  is  in  such  a  condition  of  health  that  he  can  hardly  be 
expected  to  survive  the  operation,  the  case  must  be  abandoned,  with  such 
palliation  as  an  apparatus  can  provide. 

In  cases,  however,  which  are  more  hopeful  as  far  as  the  patient  is  con- 
cerned, and  where  the  infirmity  is  grave  enough  to  justify  the  risk,  the 
surgeon  must  very  carefully  examine  the  relations  of  the  fragments  to  each 
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other ;  their  connection,  as  far  as  ho  can  make  it  ont,  their  size,  and  the 

possibility  of  bringing  their  ends  into  apposition  by  extension.     He  then  bas 

the  choice  of  a  great  number  of  expedients.     There  are  cases  of  false  joint  in 

Subcuta-      which  the  cavity  between  the  fragments  may  be  obliterated  by  scraping  the 

•cn^ng  of  G^^  with  a  tenotomy-knife,  keeping  them  afterwards  at  rest  in  the  natural 

the  end«.      position  ;  and  other  cases  where  union  seems  to  be  prevented  by  some  piece 

of  muscle  or  fascia  which  has  got  between  the  fragments  where  a  similar 

operation  will  succeed.     There  are  cases  (apparently  both  of  false  joint  and 

of  ligamentous  union)  where  ossification  has  ensued  on  the  passage  of  a 

SeUm.  seton  between  the  ends,  which  should  not  be  allowed  to  remain  in  much  aboTC 

a  week.      The  measure  appears  to  have  had  little  success  in  England.    Dr. 

Norris,  however,  says  of  it  that  *  results  in  America  have  proved  it  one  of  the 

safest,  least  painful,  and  most  efficacious  of  the  numerous  operations  that 

are  performed  for  the  cure  of  pseudarthrosis '  (op.  cit.  p.  90).     Sometimes 

the  surgeon  has  cut  down  on  the  fractured  ends  in  order  to  pass  the  seton ; 

but,  as  a  general   rule,  when  a  seton  cannot  bo  passed  without  previons 

exposure  of  the  bone,  the  probably  more  efiectual  and  certainly  less  dangerous 

Ivory  pegs,  expedient  is  adopted  of  driving  ivory  pegs  into  the  fragments,  as  recom- 

mended  by  Dieffenbach.     The  fragments  are  sufficiently  exposed  to  drill  holes 

into  them,  and  then  into  these  holes  ivory  pegs  are  driven,  and  the  projecting 

ends  cut  off.    The  buried  part  excites  an  effusion  of  bone  around,  and  by  such 

effusion  the  fracture  is  united,  much  as  it  is  by  the  periosteal  bridge  of  bone 

figured  on  p.  104.     The  buried  part  of  the  peg  sometimes  makes  its  way 

out,  sometimes  perhaps  is  absorbed,  and  probably  is  sometimes  encapsuled, 

and  remains  as  lodged  bullets  do.     The  number  of  pegs  to  be  driven  into 

each  fragment  will  depend  on  the  size  of  the*  bone,  and  other  circumstances. 

Mr.  Erichsen  speaks  of  having  successfully  used  five  pegs  in  a  fracture  of 

the  humerus.     Mr.  Bickersteth  has  used  copper  nails  in  the  same  way,' 

Drilling.       or  has  driven  a  drill,  the  end  of  which  is  removable,  from  one  fragment 

into  but  not  through   the  other,   and  left   the   drill  in  the  bone  until  it 

fell  out.     If  one  drill  be  not  enough  to  support  the  fragments  two  or  even 

more  can   be  employed,  a   plan  which   has  the   advantage   of     requiring 

no  external  incision.     The  drills  are  simply  driven  in  from  the  surface  of 

the  body. 

Metal  Another  plan  is  to  drive  a  metal  suture  from  one  end  into  the  other  by 

Butures.        means  of  the  drill,  which  is  made  to  perforate  both  fragments  obliquely ;  •  but 

this  is  commonly  combined  with  the  next  plan,  viz. : 
Resection  To  cut  down  on  the  fracture  and  to  remove  a  slice  from  either  fragment, 

of  ends.  ^^j,  which  the  ends  may  be  wired  together,  if  the  surgeon  thinks  right.  Mr, 
Mason  suggests  that  a  needle  may  be  driven  through  the  ends,  and  the  wire 
cast  in  a  loop  or  figure  of  8  round  the  needle,  and  this  may  be  necessary 
when  the  sutures  are  very  oblique,  otherwise  the  simple  insertion  of  a  peg  or 
pin  is  sufficient  to  keep  the  fragments  in  apposition. 
Sub-perios-  The  late  Mr.  Jordan  of  Manchester  suggested  the  sub- periosteal  resection 
tSn.'^^^*^  of  the  fragments,^  a  tube  of  periosteum  being  dissected  up  first,  and  the 
portions  of  bone  removed,  as  far  as  possible  bare  of  periosteum  ;  and  though 
this  may  not  always  be  practicable,  yet  there  is  no  doubt  of  the  desirability 
of  saving  any  periosteum  which  can  be  recognised  and  separated  from  the 
bone. 

•  •  Med.  Clin.  Tnins./  vol.  xlvii.  p.  115. 

2  Mason,  *  Med.  Chir.  Trans.,*  vol.  liv.  p.  313. 

*  '  Traitcment  dcs  Pseudorthroscs  par  rAut<)pla.«5tic  periostique,'  Paris,  1860. 


VICIOUS   UNION.  121 

Lately  an  operation  has  been  prescribed  by  Professor  Nussbaum  of  Munich  Transplan- 
in  a  case  of  non-union  of  the  ulnar,  the  result  of  loss  of  bone  from  gunshot  i^^  " 
fracture,  which  he  denominates  *  transplantation  of  bone.*  ^  It  consists 
essentially  in  cutting  off  from  the  rest  of  the  bone  a  portion  of  its  external 
shell  covered  by  the  periosteum,  and  leaving  this  shell  of  bone  attached  to  the 
remainder  by  means  of  the  periosteum  covering  its  terminal  exti*emity,  which 
is  to  be  carefully  preserved  from  injury,  since  it  is  the  medium  of  the  future 
repair.  The  semi-detached  and  now  quite  movable  bone  is  next  displaced 
into  the  gap  in  the  same  way  as  a  flap  of  skin  is  twisted  in  a  plastic  opera- 
tion and  fixed  in  the  indurated  soft  tissues  of  which  the  gap  is  formed.  The 
uniting  ligament  and  the  atrophied  ends  of  the  fracture,  together  with  the 
cartilaginous  [fibrous  ?]  tissue  which  covered  them  are  removed,  as  being 
in  the  way.  This  operation  could  only  be  attempted  in  cases  where  the 
separation  between  the  fragments  is  unusually  great :  and  its  utility  must 
be  tried  by  further  experience. 

After  all  operations  for  ununited  fracture  it  will  be  recollected  that  careful 
support  in  a  firm  splint  or  case  of  leather,  plaster  of  Paris,  or  other  material, 
is  indispensable. 

There  are  many  cases  where  subcutaneous  section  of  the  muscles  which 
displace  the  fragments  must  be  added  to  the  other  operative  proceedings. 

Finally,  there  are  cases  so  complicated,  or  of  such  long  standing,  or   Amputa- 
where  previous  operations  have  so  far  failed,  that  amputation  may  be  best. 


lion. 


union. 


The  fracture  may  have  united  by  bone,  but  with  considerable  deformity  Vicious 
and  loss  of  the  functions  of  the  limb.  The  kinds  of  vicious  union  spoken  of 
are  union  of  two  contiguous  bones,  union  with  displacement,  and  projection 
of  one  of  the  fragments.  The  first  and  last  may  be  summarily  dismissed. 
Union  of  two  contiguous  bones  is  of  no  importance  in  the  ribs,  and  of  com- 
paratively little  in  the  leg.  In  the  forearm  it  has,  in  one  recorded  case,  been 
held  to  justify  the  resection  of  the  bone.*  Projection  of  one  of  the  fragments, 
or  possibly  of  a  comminuted  piece,  is  to  be  dealt  with  like  any  other  exostosis, 
i.e.  when  sufficiently  inconvenient  the  projecting  piece  must  be  removed. 
But  the  cases  we  are  ordinarily  called  upon  to  treat  are  those  in  which,  from 
neglect,  from  unruliness  on  the  part  of  the  patient,  or  from  yielding  of  the 
union  after  supposed  cure,  the  deformity  has  either  never  been  coiTCcted  or 
has  recurred,  and  the  limb  is  more  or  less  entirely  useless.  Such  cases  are 
by  no  means  hopeless.  If  only  a  short  time  has  elapsed  after  the  injury  the 
deformity  will  often  yield  to  extension  by  the  pulleys,  combined  with  firm 
pressure  on  the  part  under  chloroform  ;  or  it  may  be  reduced  more  gradually 
(as  bent  bones  are  in  childhood)  by  pressure,  with  pads,  &c.,  on  the  angle; 
the  pressure  being  antagonised  by  a  splint  on  the  opposite  side  of  the  limb. 
In  many  cases  re-fracture  of  the  limb  is  justifiable,  and  in  almost  all  when  Re-fracture 
it  is  indicated  the  attempt  may  be  made  with  impunity.  The  danger  of  ^^  *^°^- 
producing  fresh  fracture  at  the  wrong  place  is  so  slight  that  it  need  hardly 
be  taken  into  account.  Mr.  Skey  ^  has  shown  that  even  the  smaller  bones, 
such  as  the  radius  or  the  fibula,  are  not  easily  broken,  even  when  out  of  the 
body,  by  the  utmost  force  which  a  strong  man  can  exert ;  and,  when  covered 
by  soft  parts,  they  would  be  still  less  easy  to  break  ;  while  the  larger  bones,  on 
which  the  attempt  is  usually  made,  the  femur  or  tibia,  are  of  course  quite 

'  •  Lond.  Med.  Record,'  March  31,  1876. 

^  By  Gardcil,  quoted  by  Malgiiigne,  p.  272,  Packard's  translation. 

•  '  Med.  Chir.  Trans./  vol.  xlii.    A  most  valuable  paper  on  this  subject. 
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secure.  But  at  the  seat  of  fi^cture,  and  especially  in  cases  of  vicious  union, 
the  uniting  material  remains  long  imperfectly  ossified,  and  will  giFe  way  in 
some  cases  more  than  a  year  after  the  injury.  I  have  seen  the  femur  re-frao- 
tured,  thirteen  months  after  the  accident,  with  perfect  ease.  The  operation 
is  a  very  simple  one.  The  limb  is  brought  over  the  edge  of  the  table  a  little 
beyond  the  fracture  ;  its  upper  part  is  steadied  by  assistants,  and  the  snrgeon 
leans  on  it  with  all  the  force  he  can  exert  till  it  gives  way,  changes  of 
position,  rotation, &c.,  being  employed  as  may  be  necessary.  Mr.  Skey  says 
•  the  act  of  disuniting  the  bone  is  effected  by  slow  laceration  rather  than  by 
a  snap  or  fracture  ; '  in  fact,  its  possibility  depends  on  the  ossification  of  the 
callus  being  incomplete.  After  it  has  been  effected  the  limb  must  be  extended 
as  near  as  possible  to  the  original  length,  by  pulleys  if  necessary,  and  fixed 
by  splints  in  that  position. 

There  may  be  cases  in  which  the  surgeon  may  think  it  right  to  divide  a 
fracture  perfectly  united,  but  in  a  vicious  position,  at  any  time  after  the  injury, 
and  when  the  bone  can  no  longer  be  re-frBictured.  This  may  be  done  either 
by  direct  incision  *  or  by  subcutaneous  section,  as  is  done  in  vicious  ankylosis 
of  joints  (see  below,  the  section  on  ankylosis)  ;  or,  as  has  lately  been  inge- 
niously saggested  by  Langenbeck,*  the  projecting  portion  of  the  bono  may 
first  be  considerably  weakened,  by  boring  a  large  hole  through  it,  and  ex- 
tending this  hole  by  means  of  a  keyhole-saw  till  only  a  small  bridge  remains 
on  either  side.  Then  the  wound  is  dressed,  and  the  limb  put  into  a  plaster 
of  Paris  splint  until  it  has  healed,  when  the  weakened  part  is  easily  fractured 
and  put  straight,  and  there  remains  only  a  simple  fracture  to  treat. 


DISLOCATION. 

The  word  *  dislocation,'  when  used  by  itself  in  surgical  works,  is  intended 
to  signify  the  forcible  displacement  of  one  articular  surface  of  a  joint  from 
another.  Other  organs  also  are  subject  to  dislocation ;  thus  dislocation  of  the 
lens  and  of  the  testicle  are  spoken  of,  but  in  such  cases  the  name  of  the  dis- 
placed organ  is  always  added.  Dislocation  of  joints  also  occurs  as  a  conse- 
quence of  disease  (pathological  dislocation,  frequent  in  the  knee  and  hip), 
and  sometimes  as  the  result  of  malformation  (congenital  dislocation).  Trau- 
matic or  true  dislocation  may  be  complete — i.e.  where  no  portions  of  the  two 
articular  surfaces  are  in  contact — or  incomplete,  when  a  part  of  one  still 
remains  appKed  to  the  articular  surface  of  the  other  bone.  When  the  bone, 
besides  being  dislocated,  is  exposed  by  a  wound,  the  dislocation  is  said  to  be 
compound.  It  is  universal  in  modem  surgical  works  to  describe  dislocations 
PS  being  of  the  more  movable  bone,  or  of  that  bone  which  is  situated 
furthest  from  the  trunk,  but  in  the  older  writers  this  rule  is  not  followed. 
Thus  Sir  A.  Cooper  described  the  dislocations  of  the  ankle  as  being  of  the 
tibia  and  fibula,  which  are  now  described  as  dislocations  of  the  foot.  This 
difference  of  nonienclature  of  course  reverses  the  direction  in  which  the 
part  is  said  to  be  dislocated,  since  a  displacement  which,  if  described  with 
reference  to  the  leg  is  inwards,  becomes  outwards  when  the  foot  is  said  to  be 
displaced. 

General  There  are  a  few  points  which  ought  to  be  mentioned  as  concerning  dis- 

sjinptoms. 

'  Sio  Lister,  'Brit.  Med.  Journal,'  Oct.  ?1.  18G8,  p.  462. 
2  'Lond.  Med.  K-jcord,'  March  31,  187.),  p.  108. 
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locations  in  general  bcforo  the  individual  injuries  are  described.  The  signs 
of  a  dislocation  are,  loss  of  the  natural  shape  of  the  part,  loss  of  the  move- 
ments of  the  joint,  both  active  and  passive,  in  dilTercut  degrees,  and  alteration 
of  the  relations  of  the  honj  prominences  to  each  other,  together  with  an 
absence  of  the  signs  of  fracture,  when  the  dislocation  is  pure  ;  but  it  is  not 
uncommon  for  the  dislocation  to  be  accompanied  by  fracture  of  some  bony 
process,  or  oven  of  the  shaft  of  the  bone  in  the  neighbourhood. 

Having  diagnosed  the  existence  of  dislocation,  the  surgeon's  aim  is  to  Reduction. 
rtdiice  it,  i.e.  to  restore  the  displaced  bone  to  its  natural  position.  As  a 
general  rule  all  dislocations  are  accompanied  by  more  or  less  laceration  of 
the  capsnlo  of  the  joint,  of  some  of  its  special  ligaments  and  of  the  muscles 
around  it,  while  others  of  the  muscles  are  put  on  the  stretch  and  others 
shortened.  After  a  time  the  displaced  head  of  the  bone  contracts  adhesions 
to  the  other  bones  and  to  the  parts  around,  and,  especially  where  there  has 
been  much  motion  of  the  bones  on  each  other,  a  kind  of  new  articulation 
maybe  formed,  while  the  old  articular  cavity  may  be  more  or  less  completely 
filled  up.  Tlie  obstacles  to  the  return  of  recent  dislocations  depend  on  the 
resistance  of  the  displaced  muscles,  on  the  interlocking  of  the  bones,  or  on 
tho  interposition  of  the  capsule  or  some  of  its  accessory  structures  between 
the  dislocated  bone  and  the  cavity  to  which  it  is  to  be  returned.  Many  of 
these  obstacles  are  more  easily  overcome  by  appropriate  manipulation  than 
by  force,  so  that  dislocations  of  the  hip,  for  which  it  used  to  be  thought 
necessary  to  exhaust  the  muscular  force  by  bleeding  and  antimony,  and  then 
to  nse  violent  extension  by  means  of  pulleys,  are  now  usually  reduced  under 
chloroform  with  extreme  facility  by  simply  disengaging  the  head  of  the  bone 
from  its  acquired  position,  when  the  muscles  at  once  restore  it  to  its  natural 
one. 

In  old  dislocations  the  difficulty  of  reduction  depends  on  the  formation  of 
adhesions  between  the  two  bones,  on  the  permanent  contraction  of  the  short- 
ended  muscles,  and  on  inflammatory  deposit  filling  up  the  old  articular  cavity, 
which  sometimes  renders  the  return  of  the  bone  impossible,  and  at  others 
even  fills  up  the  cavity  altogether.  The  shape  of  the  displaced  bone  itself 
also  becomes  altered  by  pressure  or  by  inflammation. 

As  these  difficulties  increase  very  speedily  in  the  first  week  or  two  after 
the  injury,  it  is  of  the  greatest  importance  to  recognise  the  nature  of  the 
accident,  and  apply  the  appropriate  remedy  as  early  as  possible.  When  a 
dislocation  has  existed  for  a  very  long  time  it  is  very  doubtful  whether  its 
reduction  is  physically  possible,  or  whether,  if  it  were  reduced,  the  limb 
wonld  gain  or  lose  in  utility. 

When  a  dislocation  has  been  successfully  and  completely  reduced  the 
lacerated  capsule  and  muscles  quickly  heal,  and  eveiything  returns  to  a  con- 
dition of  health,  the  joint  regaining  its  normal  movements,  and  to  a  great 
extent  its  normal  stability,  but  often  not  completely,  for  dislocated  joints, 
and  particularly  the  shoulder  and  the  lower  jaw,  are  very  liable  to  renewed 
dislocation;  and  the  oftener  they  are  dislocated  the  weaker  and  more  lax  the 
capsule  becomes,  and  the  more  easily  may  the  dislocation  be  reproduced. 
And  it  must  also  be  recollected  that  the  laceration  of  the  capsule  in  a  difilo- 
cation  is  often  very  extensive — at  least  it  seems  so  from  experiments  on  tho 
dead  subject — and  that  the  healing  of  an  extensive  rent  in  a  structure  so 
lowly  organised  as  a  thick  aponeurosis  must  be  a  somewhat  slow  process  ; 
so  that  for  a  time  which  it  is  not  very  easy  to  calculate  the  laceration  either 
remains  unhealed  or  so  weakly  united  that  it  may  easily  give  way  again. 
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Henco  the  caro  wLieli  surgeons  always  eiLibit  to  keep  ilie  joint  at  pi'iTei 
rewfc  for  two  or  tliree  weokti  aftur  a  diBloeatioii,  and  to  enjoiu  on  the  f>atitj 
great  caution  in  movement  and  the  wearing  of  some  retentive  apparatus  for 
a  considerable  tinie  after  this,  Want  of  cai*e  and  sudden  motion  soon  after 
a  dislocation^  even  irrespective  of  any  violence,  will  very  often  reproduce  the 
dislocatioo^  which,  however,  is  always  easily  reduced*  So  also  in  old  dislo- 
cations which  are  liable  to  recur,  they  are  always  r&duced  with  proportionate 
facility. 

It  remainB  to  say  a  few  words  as  to  the  method  of  repair  in  wounds  or 
fractui*e8  of  cartilage.  The  method  of  union  of  fractures  is  best  studied  in 
those  of  the  costal  cartilages  and  those  of  the  articular  cartilage  of  the  femur, 
"whicli  is  flo  ofteu  involved  in  the  fractures  whieh  run  into  the  knee-joint. 
The  uniting  medmni  seems  to  differ  somewhat  in  accordance  w  itli  the  different 
qaalities  of  the  cartilage  involved.  Thus  the  costal  cartilages,  which  are 
naturally  prone  to  ossify,  unite  very  commonly  by  bone/  or  by  a  mixture  of 
bone  and  cartilage.  Fracture  of  articular  cartilage  is  usually  \irrj  slow  of 
dealing,  and  the  cartilage  is  found  unehanged  close  to  the  seat  of  fracture; 
ultimately  the  breach  of  surface  is  usually  repaired  by  a  layer  of  fibrous  tissue 
or  by  a  mixture  of  fibrous  tissue  and  cartilage.''  In  >vounds  of  cartilage 
made  for  purposes  of  experiment  on  the  lower  animals  Dr.  Redfern  has 
found  that  the  resulting  changes  aflect  both  the  cells  and  the  intereellular 
substance,  though  only  tcj  a  slight  distance  from  the  seat  of  injury.  They 
display  a  very  strong  tendency  to  heal  without  any  further  destructive 
changes,  and  this  repair  is  brou«jjht  about  either  by  the  production  of  fibrous 
tissue  or  by  calcai'eous  deposit  leading  to  calcitication  of  the  entire  caililage. 
Dr.  Redfern  describes  Ixjlh  the  cells  and  the  intercellular  substance  of  the 
injured  cartilage  as  taking  part  in  the  production  of  the  fibrous  tissue,  the 
i n t e ree U u I ar  s u bstan ce  fi br i  1 1  a 1 1 n g  and  be co m in g  re p  1  aced  by  a  ni a tcri al  exactly 
resembliug  white  hbrotis  ttasiie,  while  the  cartilage  cells  increase  in  sixe,  and 
their  nuclei  give  place  to  a  number  of  corpuscles.  Then  the  wall  of  the  cell 
becomes  identified  with  the  hyaline  intercellular  substance  and  the  corpuscles 
are  set  free,  and  while  tlte  hyaline  substance  is  becoming  fibrillar  and  forming 
the  white  fibrous  substance,  the  corpuscles  are  developed  into  the  nuclear  or 
elastic  fibres,^ 

From  these  researches  Dr.  Redfern  concludes  that  'uncomplicated  lesions 
of  cartilages  {especially  such  as  have  lit^en  artificially  produced  in  the  lower 
animals)  manifest  a  very  decided  tendency  to  spontaneous  cure  by  the  pro- 
duction of  fibrous  tissue,  or  by  calcification  of  the  whole  cartilage  lolt  after 
theinjui^';*  and  that  the  'diseased  action  arising  from  circumscribed  de- 
btruction  of  the  articular  cartilages  of  the  low^er  animals  evinces  no  tendency 

^  la  the  MuBoum  of  St.  George's  Hospital  are  three  specimona  of  fracturo  of  costal  cnf- 
tilagesi  (Ser.  I.  Noa.  67,  68,  6Q),  all  nuiU'd  hy  bone.  Mr.  Polaod  rcfora  to  throe  iu  St.  Bar- 
tUolonicw'a  Hospibd  Muacura,  in  one  of  wbich  tho  uujon  \s  entirely  and  in  iiuothcr  pjirtiully 
Imuj;  cartiliige  bting  mixed  with  the  bono  ;  in  thu  third  the  fracture  is  repnirixlby  f!ho  grgitrtli 
of  a  m?w  oartilaginouft  sul  Btance, 

*  In  the  Museum  of  St.  Gflori^e's  Ho^pitii!  (1. 1{>3)  is  the  preparation  of  a  fracture  run  ni  fig 
iQto  til©  knea*joiiit,  received  twoaty-tight  days  before  the  patient's  dmth.  *  Go  the  axticular 
Burfaee  a  thin  kyer  of  firm  fibrino,  of  a  hght  brown  colour,  is  inttrpos^d  between  the  car* 
tilaginoiis  iniirgiiis  of  the  fniclurtf,  the  cs\rtiUge  iti^i'lf  having  as  yet  nndergone  no  change,' 
A  prcpimttioti,  exactly  similar  to  tliis,  is  figured  in  the  *)tK.'tioD  on  fracture  of  the  femur, 

*  Eodfern«     Anormal  nutrition  of  cartilagt?,  pp.  6?  et  aec[. 
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to  extend  to  the  remainiDg  parts  of  these  textures,  nor  to  involve  other  strUc- 
tares,  and  lead  to  serious  disease  of  the  joint.' 

Uncomplicated  lesions  of  cartilages  are  of  course  veiy  rare  in  the  human 
subject,  but  the  examination  of  specimens  such  as  that  above  referred  to  from 
St.  (George's  Museum  leads  us  to  believe  that  Dr.  Redfem's  conclusions  are 
true  in  the  main  when  applied  to  the  human  subject ;  that  is  to  saj,  that  carti- 
lage is  prone  to  repair,  and  that  the  disease  produced  in  it  by  traumatic 
injury  rarely  extends  hjc  from  the  part  injured. 
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Injuries  of  the  head  are  matters  of  eqnal  importa,nce  and  interest.  It  is  an 
old  and  good  rule  in  surgery  '  never  to  look  lightly  on  any  injury  of  the 
head,  however  trifling  it  may  appear.'  Very  grave  anatomical  lesions  may 
have  been  produced  by  injuries  which  appear  irivial.  Cases  are  recorded  in 
which  a  weapon  has  passed  deeply  into  the  brain,  through  the  papery  bones 
of  the  orbit,  and  has  left  a  fragment  there,  and  the  man  has  gone  about  his 
business  thinking  ho  had  only  received  a  scratch  on  the  eyelid,  till  inflam- 
mation of  the  brain  has  set  in,  and  the  foreign  body  has  been  found  after 
death.*  So,  again,  a  slight  tap  on  the  skull  may  possibly  cause  rupture  of 
a  large  vessel  or  laceration  of  the  brain,  followed  by  fatal  hseraorrhage  or 
inflammation.  And  again,  lesions  really  very  slight  in  themselves  may  be 
followed  by  the  most  alarming  and  even  fatal  consequences.  I  once  saw  a 
man  who  was  in  hospital  fq^*  a  small  sebaceous  tumour  of  the  scalp.  The 
surgeon  under  whose  care  he  was  had  forgotten  the  case  and  overlooked  the 
man  for  some  days.  One  day  he  happened  to  come  into  the  ward  where  the 
man  was  sitting,  who  got  up  and  reminded  him  of  his  inadvertence.  The 
surgeon  apologised,  took  out  his  pocket-case,  made  a  little  incision,  and 
squeezed  out  the  tumour  in  an  instant.  The  patient  thanked  him  and  went 
to  his  seat  again.  But  in  ten  days  he  was  dead  of  pyaemia.  And  everyone 
must  have  seen,  both  in  public  and  private  practice,  cases  in  which  very 
slight  injuries  of  the  head  have  set  up  frightful  attacks  of  erysipelas,  or  have 
been  followed  by  brain- symptoms  quite  disproportionate  to  their  apparent 
gravity.  Though,  therefore,  these  unfortunate  cases  are  comparatively  rare, 
they  must  bo  borne  in  mind  as  an  argument  for  caution  in  the  treatment  and 
some  reserve  in  the  prognosis. 

Injuries  of  the  head  may  be  thus  divided : — i.  Simple  contusion  of  the 
soft  parts,  ii.  Scalp-wound  (a)  without  exposure,  and  (b)  with  exposure  of 
bone.  iii.  Extravasation  of  blood  beneath  the  skull-cap.  iv.  Fracture  of 
the  skull,  simple  or  compound,  and  either  of  them  with  or  without  depres- 
sion of  the  fractured  bone.  v.  Injury,  i.e.  contusion  or  lacemtion,  of  the 
brain  and  its  membranes,     vi.  Injuries  to  the  nerves. 

The  inflammatory  complications  of  such  injuries  are  erysipelas  and  diffuse 
inflammation  of  the  soft  parts,  suppuration  within  the  skull,  inflammation  of 
the  brain  and  its  membranes,  and  Hernia  cerebri. 

It  may  be  well,  in  commencing  this  subject,  to  recall  the  reader's  atten- 
tion to  the  main  peculiarities  in  the  surgical  anatomy  of  the  scalp.  They 
are  as  follows : — 

*  Scver.il  such  cases  have  hccn  published ;  iu  one  case  it  was  the  end  of  a  walking-cane 
with  which  a  soldier  was  fcnoinc:  with  his  comrade;  in  another  tin;  ferulo  of  an  nmrirolla 
which  a  testy  old  gentleman  poked  into  the  eye  of  a  man  who  ran  against  him  in  the  street. 
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1.  The  skin  is  intimately  connected  to  the  tendon  of  the  occipito-frontalis 
(which  here  represents  what  in  other  regions  of  the  body  is  the  mnscular 
fitacia),  instead  of  being  separated  from  it  by  cellular  tissue. 

2.  The  large  vessels  lie  immediately  beneath  the  skin,  i.e.  between  it  and 
the  tendon,  instead  of  under  the  fascia,  as  in  other  parts. 

3.  The  tendon  of  the  occipito-frontalis  is  loosely  united  to  the  perl- 
craninm  by  very  extensile  cellular  tissue,  and  is  perforated  by  small  arteries, 
whicli  run  from  the  larger  vessels,  through  the  cellular  tissue,  to  noui-ish 
the  pericranium. 

Consequently  (1)  wounds  of  the  skin  almost  always  involve  the  tcudon 
also  ;  (2)  bleeding  from  the  largo  arteries  is  generally  easily  commanded,  in 
consequence  of  their  superficial  position ;  (3)  in  diffuse  inflammation  of  the 
scalp  the  thickness  of  the  part  is  often  enormously  increased  by  extra vasated 
lymph,  and  such  extravasation  will  very  probably  strangulate  the  vessels 
nourishing  the  pericranium. 

I.  Contimon  of  the  scalp  gives  rise  usually  to  a  little  *  bump '  of  extra-  Contusion 
vasated  blood ;  but  in  children  it  is  not  uncommon  to  find  huge  extravasa-  Lfts? 
lions  which  may  sometimes  extend  over  the  whole,  or  over  one  side,  of  tho 
head,  and  which  I  have  known  mistaken  for  abscess  the  result  of  disease 
of  the  bones.     But  the  uninflamed  condition  of  the  scalp  aud  the  history 
(if  this  can  be  obtained)  will  suflBciently  guard  against  such  a  mistake. 
These  collections   of  blood   and  fluid  are  bounded  by  a  ridge   or  border 
formed  of  condensed  tissue  and  blood-clot.     In  smaller  contusions  this  ridge 
is  very  often  confounded  with  a  fracture ;  and  it  must  be  allowed  that,  in 
some  cases,  the  diagnosis  is  not  an  easy  one.     But  generally  the  contusion  Diapiosis 
may  be  recognised  as  such  by  the  following  characters :  the  ridge  is  ele-  va^tllm  in 
vated  above  the  level  of  the  neighbouring  sound  skull,  its  edge  is  somewhat   tlie  scalp 
rounded,  its  ontline  regular  and  usually  crescentic,  and,   by  pressing  the  ture. 
finger-nail  upon  it,  an  impression  may  perhaps  be  made.     The  apparent 
depression  within  the  ridge  will  probably  yield  sufliciently  to  the  pressure 
of  the  finger  to  allow  the  surgeon  to  feel  the  sound  skull  below  it.     In 
fracture  with  depression,  on  the  other  hand,  the  ridge  which  appears  elevated 
IS  really  on  the  same  level  as  the  rest  of  the  skull ;  its  margin  is  sharp  and 
irregular,  and  its  direction  very  variable.     If  in  the  depressed  part  any  bone 
can  be  felt  it  will  be  loose. 

The  only  question  of  treatment  which  occurs  is  in  the  large  extravasa- 
tions of  childhood.  In  these  cases  the  extravasation  is  situated  between  the 
pericranium  and  occipito-frontalis  tendon — not  beneath  tho  pericranium,  as 
in  cephalsematoma,'  and  therefore  it  may  increase  to  any  size ;  and  I  have 
beard  of  (but  not  seen)  a  case  in  which  pulsation  was  present  in  it,  com- 
municated from  the  temporal  artery.  If  hcemorrhage  is  going  on  actively 
it  may  be  justifiable  to  cut  down  and  look  for  the  wounded  vessel,  but  I 
never  saw  a  case  in  which  there  was  the  slightest  justification  for  such  a 
measure.  In  the  instance  in  which  the  temporal  artery  was  injured  it  was 
tied  at  a  healthy  part  successfully.  And  in  a  case  where  no  perceptible 
improvement  followed  from  piX)loncrod  expectant  treatment  I  once  drew  off 
the  blood  through  a  small  trocar  with  snccrss.  The  aspirator  would  now  be 
used.     But  generally,  with  patience  and  the  use  of  a  slightly  stimulating 

*  Ceiihalrematoma  is  tho  namo  pivon  to  a  Mocxl-tiimoiir  ])nHlnc<>rl  on  tlio  slviill  of  tlio 
infant  rhiring  birth  by  the  prt'ssuro  of  the  uterine  walls.  It  is  trcate-l  of  in  works  on 
obstetrics. 
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lotion  or  embrocation  (sucli  as  Lot.  Ammon.  Hytlrocblor.  gr.  x  :  ^  j  ;  or  Tinct. 
Arnica\  pt.  i.,  Aqnro  ptes,  iv.-\^i. ;  or  Lininicnt*  AmmoniH?),  the  fluid  is 
gmdiiallj  absorbed,  and  tbe  part  rctumB  to  its  natural  size  and  appearance. 
If  tlio  surgeon  Ims  been  tempted  to  puncture  auch  a  collection  be  sbonld 
close  tbe  puncture  at  onco  and  apply  pressure,  being  ready,  on  any  appear- 
ance of  suppuration,  tx)  open  it  freely, 

11.  Scalp- wounds  are  generally  contused,  and  in  severe  cases  be^vy  flaps 
bang  down,  wbicb  are  very  ditiit^ult  to  keep  in  place.  Sometimes  tbe  scalp 
is  ground  to  pieces  by  tbe  passage  of  a  wbeel ;  and  very  often  in  scalp* 
wounds  foreign  bodies  (dirt,  stones,  bair,  straw,  Aic.)  are  embedded.  Tho 
bone  is  very  often  exposed,  and  not  exposed  merely,  btit  is  usually  also  cat, 
braised,  or  rasped  to  a  greater  or  less  extent,  and  foreign  bodies  may  even 
be  embedded  in  it,  A  case  occurred  many  years  ago  at  St.  Greorgc's  Hospital 
in  whicb  a  man  was  sent  up  fi*om  a  distance  with  a  scalp- wound  neatly 
united  over  a  portion  of  brick  wbicb  bad  been  driven  into  the  skull.  This 
being  broken  off  on  tbe  exact  level  of  tbe  skull  was  mistaken  for  a  piece  of 
exposed  bone. 

There  m  not  very  often  formidable  bleeding  in  scalp- wounds,  for  tbe 
reason  above  stated.  At  let^st^  though  active  at  first,  it  genemlly  soon  sub- 
Bides  ;  nor  is  there  much  difficulty  in  commanding  it  if  it  should  not.  If  the 
arteries  are  too  much  contused  to  be  tied  or  twisted  they  can  easily  be 
txjmpressed.  or,  in  the  last  resort,  be  commanded  between  an  acupressure- 
EDcdle  tiirust  in  below  them  and  a  ligature  above.  Bleeding  having  been 
stopped  J  and  all  dirt  and  foreign  bodies  carefully  and  gently  removed,  tbe 
wound  must  be  united.  Tbeixs  is  an  old  ti-aditional  horror  of  suturea  in 
Bcalp-wounds  which  seems  to  rae,  to  say  the  least,  exaggerated ;  and  1  never 
btsitatc  to  use  silver  sutures  when  there  is  any  difficulty  in  keeping  the 
wound  in  apposition.  There  is  no  necossity  for  putting  them  in  deeply,  so 
as  to  wound  tbe  tendon,  and  therefore  no  justification  for  doing  so.  The 
%Vound  should  then  be  so  dressed  as  in  tbe  opinion  of  tbe  surgeon  is  best 
calculated  to  produce  its  rapid  union  (see  Dkessing  of  Wounds)  ;  for  in 
every  scalp- wound,  whether  bone  be  exposed  or  no,  and  wdiether  that  bone 
be  frjictured  or  no,  rapid  union  is  tbe  main  point  by  which  tbe  patient's 
safety  is  ensured.  But  closing  a  wound  w^bieb  must  be  re-opened  aftrcr wards 
for  the  discharge  of  sloughs,  or  grit,  or  retained  matter,  tends  to  retard 
instead  of  hastening  its  ultimate  union  ;  so  that  in  such  cases  it  is  better  to 
leave  the  wound  open  under  poultice  or  wat^r- dressing.  Oflbon,  wdien  the 
lips  of  the  wound  are  healthily  granulating,  but  the  bono  is  exposed  below, 
great  advantage  may  be  obtained  by  bringing  tbe  gronulations  in  gentio 
apposition  with  straps  or  sutures,  and  sometimes  entii^e  *  secondary  adhesion  * 
w^il!  thus  be  obtfuned,  I  have  oft-en  watched  large  exposed  bony  surfaces  to 
see  how  much  of  them  ivould  die,  and  have  frequently  been  both  pleased  and 
surprised  to  see  that  no  necrosis  at  all  has  taken  plaoe,  but  the  whole  ex- 
posed bone  has  been  covered  in  by  granulations ;  at  other  times  only  a 
minute  scalo  of  bono  has  cxfoliatod.  Things,  however,  do  not  always  go  on 
thus  kindly,  and  the  scalp-wound  may  easily  prove  the  starting-point  of 
caries  or  necrosis  of  the  bono. 


roniplira-  ^^^^  usiml  complications  of  scalp- wounds  are  eryjiipelas,   cither  of  the 

iinn-i— try*   coiumou  or  of  the  eel  hilar  variety,  and  suppundion   within  tho  cranium. 


^j|ieLi5. 


Cutaneous  erysijielaa  is  compaiutivoly  rare.     It  extends  to  tbe  face,  and 
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requires  only  the  ordinary  treatment.  The  cellular  form  is  more  common, 
and  its  treatment  is  a  more  serious  problem.  The  inflammation  originates 
in  lesion  of  the  cellular  tissue  between  the  tendon  and  the  pericranium,  and 
extends  often  with  great  rapidity  over  the  whole  head,  causing  immense 
oodema,  and  leading  ultimately  to  sloughing  both  of  the  scalp  and  peri- 
cranium.^ It  begins  with  puffiness  and  slight  redness  around  the  wound, 
but  as  the  inflammation  is  almost  confined  to  the  cellular  tissue  the  redness 
is  not  usually  at  all  vivid.  The  oedema  exfends  from  the  wound,  accompanied 
with  pain  in  the  head  and  general  fever,  ushered  in  usually  with  rigors, 
which  may  recur  more  or  less  frequently ;  the  pulse  is  rapid,  and  often 
weak ;  the  tongue  white,  with  glazed  edge.  ^Matter  forms  after  a  day  or  two, 
and  the  bone  is  often  exposed  in  places  by  the  destruction  of  the  peri- 
cranium. 

Patients  attacked  with  this  disease  generally,  or  at  any  rate  frequently, 
are  those  whose  constitution  is  broken  down  by  intemperance,  privation,  or 
disease,  and  such  a  case  is  therefore  to  be  looked  upon  always  with  anxiety. 
They  seldom  bear  depletion,  or  even  deprivation  of  nourishment  or  stimu- 
lants,  so  that  anything  like  copious  loss  of  blood  is  to  be  deprecated.  Still, 
if  the  parts  are  tense  and  the  oedema  is  rapidly  advancing  it  is  absolutely 
necessary  that  incisions  should  bo  made,  and  that  boldly  and  decisively. 
For  the  patient  will  ultimately  save  blood  by  having  to  submit  to  the  in- 
cisions only  once,  rather  than  be  obliged  to  bear  a  repetition  of  what  is  a 
very  painful  and  depressing  operation.  Excluding,  then,  the  general  treat- 
ment of  the  case,  which  must  be  conducted  on  the  principles  laid  down  in 
the  section  on  Ebysipelas  (page  41),  and  which  in  our  hospitals  always 
tends  strongly  to  the  supporting  and  stimulant  method,  we  will  consider 
only  the  local  treatment,  and  mainly  the  question  of  incising  the  scalp.  I 
have  seen  cases,  somewhat  threatening  at  first,  brought  to  a  successful  issue 
without  any  incisions  ;  so  that  unless  the  oedeuja  is  unusaally  acute  I  should 
dissuade  any  hurry  at  first.  In  the  first  place,  the  whole  scalp,  or  at  any 
rate  all  the  pufiy  part  of  it,  must  bo  cleanly  shaven.  The  original  scalp- 
wound  must  be  laid  open  freely,  which  is  done  with  the  least  pain  by  passing 
the  finger  into  it  down  to  the  bottom  and  from  end  to  end,  and  then  a 
warm  poultice  should  be  applied  to  encourage  discharge  and  relax  the  parts, 
or  the  h^id  should  be  fomented  with  warm  lead-and-opium  lotion  or  decoc- 
tion of  poppies.  If  this  fails  to  check  the  oedema,  which  is  nevertheless  not 
very  great,  or  accompanied  with  much  tension,  a  crop  of  lancet-punctures 
may  be  made.  When  incisions  are  manifestly  necessary  they  must  be  made 
boldly  down  to  the  bone,  and  to  a  sufficient  extent  to  ensure  the  relaxation 
of  all  the  tense  tissues.  But  no  one  incision  should  bo  of  any  great  length, 
since  otherwise  some  large  vessel  must*  necessarily  be  injured — about  1^  to 
2  inches  is  the  limit  for  each  incision.  They  should  run  directly  from  before 
backwards,  and  any  large  vein  which  is  seen  under  the  skin  should  be 
avoided.  If  much  arterial  haemorrhage  occurs  it  must  be  checked  before 
the  patient  is  left.  Sometimes  the  bleeding  vessel  is  easily  twisted  or  tied, 
and  occasionally  it  is  found  that  an  artery  has  been  partially  divided  at  one 
end  of  the  incision,  which  will  cease  bleeding  when  the  incision  is  so  far 
extended  as  to  complete  its  division.  But  if  the  arteries  continue  to  bleed, 
yet  the  surgeon  cannot  find  them  in  the  mass  of  inflammatory  exudation, 

'  In  onr*  case  whcro  no  incisionH  worn  made  I  saw  the  whole  yertex  of  the  hkull  exjiosod 
by  sloughing  as  cleanly  as  if  the  man  had  been  scalped  by  a  Kcd  Indian. 
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the  wound  should  be  stuffed ^ with  lint,  on  which  pressure  may  be  made  till 
all  tendency  to  heemorrhage  has  ceased.  The  lint  may  be  removed  in  a  few 
hours,  and  the  incision  will  answer  its  purpose  as  well  as  if  it  had  been  left 
open  from  the  first.     A.  poultice  afterwards  is  the  best  dressing. 

Intracra-  J^  gtiU  more  formidable  complication  of  scalp-wounds  and  other  injuries 

ration*.  "  ©^  t^®  head  is  the  formation  of  pus  in  the  interior  of  the  skull.  Left  to 
itself  such  suppuration  is  necessarily  fatal,  and  unfortunately  we  possess 
only  very  imperfect  means  of  treating  it.  The  cause  of  intracranial  suppu- 
ration is  more  commonly  a  scalp- wound  with  exposure  of  the  bone  than  any 
other  injury,  though  any  other  injury  may  be  followed  by  this  complication. 
As  ordinarily  occurring  the  sequence  of  events  is  this :  the  skull-cap  is 
exposed,  and  its  external  table  more  or  less  contused  or  rasped.  This  is 
followed  by  inflammation  of  the  bone,  effusion  between  it  and  the  neighbour- 
ing uninjured  periosteum,  forming  a  *  puffy  tumour '  around  the  injured  part ; 
inflammation  of  the  diploic  tissue  and  of  the  internal  table,  and  inflammatory 
effusion  followed  by  suppuration  between  the  bone  and  the  dura  mater. 
Inflammation  may  also  be  propagated  to  the  arachnoid  cavity,  to  the  sub- 
arachnoid space,  between  the  hemispheres  and  the  falx  cerebri,  to  the  tissue 
of  the  brain  or  to  its  ventricles.  Finally,  the  inflammation  of  the  diploe, 
and  of  the  largo  venoui^  sinuses  which  it  contains,  may  prove  the  starting- 
point  of  general  pyaamia.  It  is  obvious  that  some  of  these  conditions  are 
incurable,  and  others  can  only  be  cured  in  the  rarest  cases.  Abscesses  in 
the  brain  have  been  successfully  opened,^  and  they  are  usually,  at  least,  if 
not  always  limited.  Suppuration  spreading  along  the  meshes  of  the  pia 
mater  or  down  the  fisilx  cerebri  is  generally  too  much  diflused  to  allow  of 
any  adequate  exit  being  given  to  it^  Abscess  in  the  arachnoid  cavity  has 
been  found  limited,  and  has  been  successfully  opened,^  But  when  the  surgeon 
diagnoses  and  attempts  to  open  an  intracranial  abscess  his  hope  is  to  find  a 
limited  collection  of  matter  between  the  bono  and  the  dura  mater.  It  was 
to  the  occurrence  of  these  limited  abscesses  immediately  beneath  the  cranium 
that  Mr.  Pott'  drew  the  attention  of  the  surgeons  of  his  day,  and  he  dwelt 
strongly  on  the  *  puffy  tumour  *  (since  commonly  called  after  his  name)  as 
a  valuable  indication  of  the  subjacent  suppuration.  Mr.  Pott  was  so  fortu- 
nate as  to  meet  with  eight  cases  suitable  for  the  application  of  trephine, 
of  which  five  recovered.  Modern  surgeons  have  boen  far  less  fortunate — in 
fact,  the  cases  of  recovery  after  trephining  for  pus  in  this  country  are  very 
few  indeed  within  living  memory.  Some  years  ago  I  published  the  experi- 
ence of  St.  George's  Hospital  in  this  particular  for  seventeen  years — 1841  to 
1857  inclusive.*  Eight  cases  occurred  in  which  the  trephine  was  applied  for 
pus.  The  pus  was  found  in  every  case,  but  all  the  patients  died.  Seven 
were  examined  after  death,  and  in  six  of  these  unraistakeable  evidence  of 
phlebitis  in  the  sinuses  of  the  brain  and  veins  of  the  skull  and  of  general 
pytemia  was  discovered.  In  the  seventh  case  the  abscess  reached  the 
ventricles  of  the  brain.     There  were  eight  other  cases  in  which  the  trepliiue 

'  The  latest  published  case  which  I  have  met  witli  is  Mr.  Holden's  (•  St,  Bartholomew's 
Hospital  Reports,'  vol.  ix.).  Others  will  be  found  referred  to  in  Mr.  Hewett's  essay  on 
Injuries  of  the  Head,  in  the  second  volume  of  tlie  *  Syst.  of  Surgery.' 

*  Dumville,  '  Brit.  Med.  Jour.,'  1858,  vol.  ii.  p.  743.  Roux,  'Archives  Gen^rales,'  vol. 
xxiv.  p.  268. 

*  Injuries  of  the  head,  •  Chirurgical  Works,'  vol.  i.  pp.  38  et  seq. 

*  'Brit.  Med.  Jour.,'  Oct  16,  1858. 
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was  not  used,  and  where  matter  was  found  above  the  dura  mater;  but  it  was 
not  limited  to  this  situation  in  any  of  these  cases,  nor  could  adequate  exit 
have  been  procured  for  it  by  the  trephine.  In  nine  other  cases  there  had 
been  intracranial  suppuration,  but  the  matter  was  diffused  among  the  mem- 
branes or  in  the  substance  of  the  brain,  and  lay  entirely  below  the  dura  mater. 

Taking  this  as  a  feir  specimen  of  what  the  surgeon  is  likely  to  meet 
with,  it  goes  far  to  explain  the  hesitation  which  is  usually  displayed  in  recom- 
mending an  operation  for  intracranial  suppuration  Yet,  as  the  operation  is 
really  tho  only  chance  for  the  patient's  life,  it  is  certainly  the  duty  of  the 
surgeon  to  give  him  that  chance  whenever  there  are  clear  indications  of 
limited  suppuration.  We  must,  therefore,  study  carefully  the  symptoms  of 
this  condition. 

Suppuration  beneath  the  cranium  commences  usually  a  considerable  time 
after  the  injury — about  a  fortnight  may  be  taken  as  an  average — with  pain 
in  the  head,  possibly  an  unhealthy  appearance  of  the  wound,  feverishness, 
Tomiting,  rigors,  delirium,  muscular  spasms,  and  finally  coma,  terminating 
in  paralysis.  The  presence  of  the  puffy  tumour  is  a  valuable  indication, 
but  it  is  by  no  means  common  to  find  it,  probably  from  the  free  laceration 
or  destruction  of  the  pericranium  which  accompanies  these  injuries. 

The  treatment  at  first  must  be  antiphlogistic.  A  free  discharge  must  be 
promoted  from  the  wound,  which  should  be  laid  completely  open  for  that  pur- 
pose, and  which  should  of  course  be  then  very  carefully  examined,  and  the  state 
of  the  bone  ascertained  as  far  as  may  be.  Leeches  to  the  shaven  scalp  or  to 
the  temples  should  be  applied,  if  the  heat  of  the  head  and  the  beating  of  the 
arteries  of  the  scalp  seem  to  call  for  them.  Mercury  in  small  and  frequent 
doses  may  be  useful  at  the  commencement  of  the  inflammatory  symptoms, 
though  its  administration  cannot  be  recommended  when  the  symptoms 
clearly  indicate  that  suppuration  is  established,  which  may  always  be  safely 
concluded  when  the  symptoms  of  traumatic  inflammation  have  lasted  over 
forty-eight  hours,  accompanied  with  rigors  and  sweats.  In  cases  where  tho 
pulse  is  weak,  stimulants  must  be  combined  with  the  local  antiphlogistics. 
Ice  to  the  head  and  perfect  quiet  in  a  darkened  room  are  essentials  in  the 
treatment  of  traumatic  inflammation  after  injury  to  the  head.  Wlicn  the  symp- 
toms of  suppuration  are  followed  by  those  of  compression  of  tho  brain,  and 
especially  when  paralysis  is  clearly  marked,  the  question  of  trephining  occurs. 
And  now  it  becomes  essential  to  distinguish,  if  possible,  between  the  symp- 
toms of  local  pressure  on  the  surface  of  the  brain,  as  from  a  limited  collection 
of  pus  above  the  dura  mater,  or  an  abscess  encysted  in  the  arachnoid  cavity, 
and  the  symptoms  of  general  pressure  on  the  brain  produced  by  an  extensive 
accumulation  of  pus  in  the  subarachnoid  space,  or  running  along  the  falx 
down  to  the  corpus  callosum,  or  in  the  substance  or  ventricles  of  the  brain. 
This  is  unluckily  a  very  hard  problem.  Those  cases  are  the  most  appro- 
priate for  trephining  in  which  with  exposure  of  a  portion  of  the  skull-cap 
there  is  paralysis  definitely  limited  to  the  opposite  side  of  the  body,  and  no 
suspicion  of  general  pyaemic  infection.  In  such  cases  the  denuded  bono 
should  bo  fuUy  exposed  by  incision  ;  and  if  one  part  of  it  looks  more  grey  in 
colour  than  another  the  trephine  should  be  applied  there ;  or  if  the  puffy 
tumour  exists  it  must  be  cut  into  and  the  trephine  applied  on  that  spot ; 
otherwise  it  must  be  placed  on  any  part  which  the  surgeon  chooses.  If  (as 
is  often  the  case)  matter  wells  up  while  the  diploc  is  being  sawn  through  it 
is  a  bad  sign,  for  in  such  cases  the  pus  is  hardly  ever  confined  to  a  single 
locality.     In  some  rare  cases  the  sequence  of  events  described  by  Pott  takes 
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place,  i,e*  a  circumscnbcd  coUectioti  of  pus  is  opened  by  tbe  removiil  of  th© 
crown  of  the  trcpliiiie,  and  the  paralysis  is  at  once  relieved.  Or  the  dum 
mater  may  bulge  into  the  treph.ine-hole,  destitute  of  pulsation,  and  j 
Elbowing  the  matter  below  it.  A  puncture  should  in  such  a  case  be  ' 
into  the  dura  mater.  In  other  cases,  again,  after  the  dara  mater  ban  been 
incised  no  matter  escapes,  but  the  surface  of  the  cerebrum  is  driven  up  into 
tbe  bole  ;  and  then  it  is  justifiable  to  make  a  small  exploratory  incision  into 
tbe  brain,  and  if  pus  is  found  to  give  it  an  adequate  exit.^ 

I  ought  to  add  that  the  symptoms  of  pressux*e  following  on  mflammaticm 
of  the  brain  after  injury  have  in  two  recent  cases  led  the  surgeon  to  apply 
ihvi  trephine  where  no  matter  was  discovered,  and  in  both  cases  recovery 
eiKsned.  I  was  myself  the  sargeon  in  the  one  case,  and  Mr.  Joseph  Bell  in 
tbe  other,'  The  symptxjms  in  mj  own  case  weitj  certainly  very  definite,  and 
must  have  been  due,  1  conclude,  to  eflTusiou  of  lymph  beneath  the  dura 
mater,  which  was  relieved  by  the  removal  of  the  ekulhcap. 


dura  111 akT' 


Tfephinmg 
for  woiind 
of  iniddlo 
mcnlfigeal 
artery* 


III.  Extravasation  of  blood  as  the  result  of  injuries  to  tbe  bead  may 
occur  ill  one  or  more  of  the  following  situations : — (1)  External  to  tbe 
cranium;  (2)  between  the  bone  and  dura  mater;  (3)  in  tbe  arachnoid 
cavity  ;  (4)  in  tbe  substance  of  tbe  brain. 

1.  Extravasation  in  the  sealp  has  been  treated  of  already  (p.  127)* 

2.  Extravasation  between  tbe  bone  and  the  dura  mater  de|>cnds  either  on 
laceration  of  the  middle  meningeal  arteiy,  of  tbe  lateral  or  pL»8sibly  some 
other  sinus,  or  of  smaller  vessels  passing  between  the  bone  and  dura  mater. 
The  symptoms  of  compi-ession  from  this  cause  (when  they  are  sufficiently 
definite  to  permit  of  diagnosis)  come  on  after  an  interval  of  complete  or 
incomplete  consciousness.  ■  This  interval,  in  a  well-marked  case  which 
occurred  many  years  ago  at  St.  George's  Hospital,  was  about  an  hour ;  but 
it  has  been  known  to  l>e  as  much  as  four  hours  or  more,  the  period  varying 
of  course  w4th  the  circumstances  of  the  patient,  whether  he  is  at  rest  or  in 
motion,  quiet  or  agitated,  sober  or  drinking,  Jtc.  Th©  symptoms  of  compres- 
sion ususilly  advance  nipidly,  and  in  well-marked  cases  soon  culminate  in 
hetniplogia.  When  this  is  the  case  it  is  an  indication,  even  in  the  absence 
of  any  history  or  mark  of  injury,  which  justifies  the  surgeon  in  cutting  down 
(on  the  side  opposite  to  that  paralysed)  on  the  large  branch  of  the  middle 
meniiigoul  siricry  w^hich  crosses  ttic  antenor  inferior  angle  of  the  parietal  bone, 
since   thi^    la   the  vessel   most   frocjuontly  lacerated.     This   point   is  easily 

^  111  uii  iiit<?r(^stitig  pjipof  rcuoutly  published  on  the  dian^noBis  and  operativo  treatment  of 
comprcsbion  of  Uio  Lruiii  (*  AtiL  Jtiur.  iled.  Sci./  July  1878),  Dr.  Gross  atttimpt^  t-o  distia- 
giiisih  between  tlid  flirmpbjni&  of  s^vppuratioo — 1*  abovfi  the  diira  mater  ;  2,  nmong^^t  the  tiicm* 
brnneu ;  and  ^,  in  the  sulj^iJinec  of  Lho  bniln— premiaing,  however,  that  there  atu  many  tnht9 
iQ  which  suppuration  occurs  io  eereral  different  partfi  at  the  same  time.  The  first  is*  marked 
by  its  comparatively  early  occHirenco^  6tli-16tU  dny;  by  the  presence  of  the  puffy  tumour, 
and  by  the  less  marked  character  of  the  apasms  and  p;iralysb  ;  the  second  by  a  somewhat 
later  owirr^nrt'.  fith-'ilst  day;  the  pufiy  tumuur  is  only  present  when  the  saippuratioii  ia 
Ihmlod  within  the  nae  of  iht-  amehuuid;  the  muscuhir  Bp.iBm»  and  unihiteral  hcmiplcjijin  are 
btrongly  marked;  the  third  tjikes  place  later.  13th  27th  day,  gonietiraes  ercn  months  after 
the  injury;  there  are  no  changes  about  the  wound,  and  lho  «?oma  and  fxiralyBis  are  much  \em 
complete.  Further  expeTienco  {h  necessary  to  t^how  what  trus^t  in  to  he  reposed  in  tlipse  ding* 
nostic  differences  ;  but  1  quite  believe  that  as  a  ni!e  suppuration  within  the  brain  comfs  cm 
ttt  a  hittr  periwl  and  uith  U^ss  definite  symptoiuw  than  does  supporatioii  limited  to  the 
membranes,     f^e  thu  abstraet  of  this  paper  in  the  *  London  Med,  Record'  for  Oi'L  1*5,  1873. 

'  My  case  is  alluded  to  m  '  t?t.  G eorge's  Hu^pitJil  K*'port«/ vol.  vli.  p.  27H,  Mr  J05. 
Beirs  case  is  liomcwhat  more  fully  reported  in  the  '  Edin.  Mod.  Jour./  Aug.  1873. 
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toutiil  lij  making  a  borizontal  incimon  rtmning  tliroufjHi  the  tenxpoml  muscle, 

1x1  ut  an  inch  above  the  zygoma,  nnil  commencing^  jihoiit  half  an  inch  from 

e  external  angular  process  ot   thu  frontiil   hitne*     The  fibres  of   the  niuseh* 

re  to  be  turned  off  from  the  bone,  and  the  surgeon  is  to  look  for  the  line  of 

inro.     If  this  is  found  a  crown  of  ti-c^jthine  is  to  be  removed,  and  the 

clot  will,  it  is  hoped,  bo  brought  in  sight.     The  clot  is  to  be  picked 

,way  and   the  vessel  sought  for;  in  doinj^   which  it  mny  he  necessary  to 

move  more  of  the  skulh  When  the  woanded  artery  is  exposed  it  may  cea«e 

bleed,  otherwise  it  is  easy  t4>  secure  it,  either  by  torsion  or  by  a  minute 

ilk  ligature  ;  or,  if  it  is  found  to  lie  in  a  canal  in  the  bone,  by  stuffin^r  the 

olc  with  wjuc  or  lint.  Bat  the  htemorrhage  may  proceed  from  other  sources. 

has^  in  the  case  referred  to,  at  St,  George's  Hospital,  it  wiis  not  the  nn\lille 

eningeal  artery  but  the  lateral  sinus  which  was  wounded*     The  surgeon 

cut  down  on  the  situation  of  the  artery  ;  but  the  incision  not  havint^  extended 

backward  quite  far  enough  to  expose  the  fracture,  the  source  of  the  bleeding 

was  only  discovered  after  death*     Remembering  this  case^  then,  the  surgeon 

should  he  prepared,  if  necessary , 
to  expose  the  posterior  inferior 
angle  of  the  parietal  bone  also. 
Again,  a  case  is  recorded  '  in 
which  the  trunk  of  the  middle 
meningeal  artery  was  laccrat^ed 
1/^^       ^py^ff^Vf^r     >i     -^m       ^^  ^^^  foramen  spinosum.    And 

there    are   cases    in   which   the 

symptoms  are  due,  not  to   the 

laceration  of  any  known  vessel, 

but  of  several  unnamed  branches 

passing  from  the  dura  mater  to 

the    bone.     Here,   however,  the 

^tAlboneofii  -fttmpiiiK   knowTi    sitnation    of  the    ijiiury 

t:  iv,ii*ifiKr  \u!-Mo.  Uip   niust  bc  tlic  surcTeon's  tmide  in 

r.<i  ft  woi*k  applying  the  trephme*     But  the 

the  fourth   greatest  difficulty  in  the  treat- 

Th<r.SI^*   ment  of  these  cases  is  that  very 

loitatti4j,-4Jt.G««r^»'6H<n.piui)Mi«euni,a«r.LXo,4.       Similar    syrapmms    may    loJlow 

on    rupture    of    vessels    in  the 
atcrior  of  the  brain   from  laceration  of  the  cerebral  substance.      Never- 
aa   the  symptoms   of  unilateral   compression  of  the  brain  coming 
[>n  after  an  interval  from   the  injuiy  do  undoubtedly  often  depend  on  the 
lesion  of  an  accessible  vessel,  the  trephine  should  unquestionably  be  applied 
such  cases,  and  all  the  more  if  any  fracture  is  perceptible  externally. 
|£nt  the  operation  is  not  by  any  means  a  successful  one.     Dr.  Gross,  speak- 
only  of  the  injuries  received  in   warfare,   has  collected  seven  cases  in 
f  which  the  anterior  branch  of  the  middle  meningeal  was  the  wounded  vessel, 
of  which  one  recovered,  and  seven  in  which    the    hflemorrhago  proceeded 
>m  the  small  vessels  of  the  dura  mater.     Five  of  these  recovered ;  but,  in 
the  absence  of  the  histories,  it  may  be  permissible  to  doubt  whether  the 
[operation  is  absolutely  necessaiy  iu  such  lesions  as  those  in  the  latter  class, 
|The  only  successful  case  that  I  can  myself  remember  to  have  seen  was  one  in 
vliicli  the  vessel  was  injured  by  a  spike- wound,  and  where  the  hromorrhage 
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having  some  exit  oxtorimlly  the  usual  symptoms  of  comprcAsion  were  abfiont. 
So  in  fig^ur©  1)7,  tbo  fi*acture  bc*ing  widely  open,  tlio  blood  passed  freely  iuto 
the  tissues  of  the  scalp,  aud  no  symptoms  of  compression  occurred. 

3.  Extravasation  into  the  arachnoid  cavity  is  a  very  common  i^esult  of 
injury.  It  forms  a  layer  of  blood-clot,  which  soon  becomes  decolomed,  and 
is  nUimatcly  replaced  by  a  thin  membrane,  looking  liko  a  doubling  of 
the  aracbnoitl,  or  consisting  in  some  cases  of  nnmerons  layers.  These  layei'a 
may  bo  continuous,  forming  a  closed  sac  full  oP  fluid,  as  in  the  case  whicli 
furnished  the  accompanying  illustration  (fig.  3D). 


Fm.  38.    The  Inner  iurfoce  of  tlie  fli 
Bhowiiag  H  Initio  quantity  of  lUocn  i 
iyit«d  ftnd  ndherfn^  to  Itt  Kradmoid  Unim. 
Thii  hju  lieoomo  (le<»k>iiTJ«fld  to  a  frri^ut  ox- 
tent,  i«id  hegnn  to  •maaio  h  monjla.mous 
form.    The  duTtt  mftlcr  ifefte:r  rigi- 

tndlnal  riituA  urn  naturaL  •^me 

blcHHl  extr»%'ii«ato(l  aJ«o  on  (i  .  siir- 

fucx}  of  tl>o  dura  mater. 

The  t«T<ipt"''>tion  was  remorfiid  from  the  bodjf  of 
a  piitimit  who  hii4l  laboured  Tur  mme  4ajt 
under  Bymptoms  of  oompmelon  of  tb<»  hmln, 
the  T«Balt  of  diaeaw.  The  remiUne  of  ttic  €x- 
tniriiMted  bVood  h*ve  been  ne«lwl  off  from 
the  tnirfnofi  of  the  iirttchrohl  Kt  the  upper 
part-— St.  George's  Hospital    Miueumt  Scr. 
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In  this  case  there  bad  been  an  injury  to  the  bead  by  falling  oat  of  a  cari 
in  a  state  of  intoxication  three  years  before  death.  The  patient  was  said  to 
bave  been  insensible  for  half  an  hour,  but  then  recovered  consciousness,  and 
was  removed  to  his  house,  a  distance  of  five  miles.  He  complained  much 
after  this  of  pain  in  the  head  and  neck,  was  irnt^ible  and  depressed,  and  his 
memory  was  not  so  clear  as  before.  But  he  displayed  no  very  distinct 
symptoms  till  a  year  after  the  injury^  when  be  bad  a  fit  of  insensibility, 
without  convulsions,  followed  by  some  numbness  of  the  left  side  and  a  dis- 
coloured aj»pearance  of  the  left  arm  aiul  leg.  Such  seizures  became  after* 
wards  common  with  him  ;  but  his  death  was  dne,  not  to  cerebral  causes,  but 
to  disease  of  the  heart.  The  cyst  was  found  lying  quite  loose  on  the  surface 
of  the  i-igbt  hemisphere,  and  rolled  out  as  soon  as  the  skull-cap  was  divided. 
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It  consisted  of  fibrons  tissue  without  any  obvious  bloodvessels,  and  contained 
a  grumous  fluid,  the  remains  of  extravasated  blood. 

In  these  cases  the  origin  of  the  false  membranes  has  been  the  subject  of 
much  discussion.  John  Hunter  and  the  pathologists  who  followed  him 
believed  firmly  in  the  organisable  properties  of  blood ;  others  believe  that 
extravasated  blood  is  never  organised,  but  that  such  extravasation  provokes 
the  effusion  of  organisable  lymph  from  the  vessels  of  the  neighbourhood,  and 
that  during  the  process  of  organisation  of  such  lymph  the  blood  itself  is 
absorbed.* 

Both  processes  really  seem  to  exist.  The  first  step  in  the  formation,  both 
of  the  cysts  and  false  membranes,  is  that  the  blood-clot  is  covered  on  its  free 
surface  with  a  semi-transparent,  soft,  jelly-like,  false  membrane,  which 
speedily  takes  the  form  of  the  serous  surface  ;  but  the  whole  clot  and  false 
membrane  can  at  this  period  be  easily  stripped  off  the  true  serous  membrane 
below.  A  similar  false  membrane  can  sometimes  be  traced  uniting  the  clot 
to  the  parietal  serous  surface.  These  membranes  appear  to  be  really  in- 
flammatory products  from  the  vessels,  though  unaccompanied  by  any  general 
symptoms  of  inflammation.  But  that  organisation  does  go  on  in  the  ex- 
travasated blood  itself  is  the  opinion  of  many  of  the  most  eminent  pathologists, 
among  whom  Rindfleisch  may  be  referred  to  as  having,  as  he  believes,  demon- 
strated how  the  red  corpuscles  of  the  effused  blood  are  either  converted  into 
or  replaced  by  the  *  wandering  leucocytes,'  which  are  afterwards  to  form 
the  fibrillar  base  of  the  new  tissue.* 

The  symptoms  of  these  extravasations  are  not  clearly  made  out,  nor  does  Symptoms 
it  seem  at  all  certain  that  they  produce  any  symptoms  of  their  own,  if  the  roatk'ex- 
effused  blood  is  not  in  large  quantity.     In  some  cases  (as  in  the  one  above  tiavasation 
quoted)  there  have  been  anomalous  symptoms  of  slight  pressure  or  slight  noid cavity, 
irritation  of  the  convolutions,  such  as  perhistent  pain,  loss  of  mental  power, 
alteration  of  temper,  fits.     When  very  thick  snch  effusions  may  cause  more 
decided  symptoms  of  compression,  for  which  sometimes  the  trephine  has 
been   applied  ;   the  dura  mater  having  bulged  into  the  opening   has   been 
incised,  and  the  blood  having  been  evacuated  the  patient  has  done  well.' 

Traumatic  extravasations  of  blood,  whether  in  the  arachnoid  cavity,  in  Symptoms 
the  meshes  of  the  pia  mater,  or  in  the  brain,  when  sufficiently  large  to  ^atfe'cx- 
produce  symptoms  of  their  own,  lead  to  symptoms  so  exactly  like  those  of  travasation 
apoplexy,  that  if  the  history  is  unknown  or  concealed,  and  there  are  no  visible  ^ti^o^ 
traces  of  injury,  I  am  not  aware  that  ihe  diagnosis  can  be  securely  estab-  of  apo- 
lished.      As  this  is  a  matter  of  very  great  medico-legal  interest  I  must  refer 
the  student  for  a  confirmation  of  this  statement  to  our  best   authors   on 
Medical  Jurisprudence.* 

The  accompanying  illustrations  (figs.  38,  40),  taken  from  cases  of  spon- 
taneous extravasation  of  blood  in  the  arachnoid  cavity,  show  that  such 
extravasations  possess  exactly  the  same  anatomical  characters,  and  become 
organised  in  exactly  the  same  way  as  the  traumatic  extravasations.  In  fact, 
their  symptoms,  as  well  as  their  anatomy,  are  identical,  and  when  no  marks 
of  violence  are  found  the  cases  are  indistinguishable.     And  it  is  by  no  means 

»  On  the  whole  of  this  subject  see  Mr.  Hewett's  paper,  •  Med.  Chir.  Trans./  vol.  xzviii. 
p.  46. 

«  Rindfleisch,  '  Path.  Hist.,'  vol.  ii.  p.  322.    New  Syd.  Soc.'s  trains. 

»  Hewett,  in  the  'Sy&t.  of  8urg.,'  vol.  ii.  p.  262. 

*  '  The  symptoms  of  traumatic  compression,  when  well  marked  and  uncomplicated,  aro 
those  of  apoplexy.*    Le  Gros  Clark,  'Diagnosis  of  Viscenil  Lesions/  p.  121. 
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rait*  for  cxtensiv'c  lesioua  iDside  ilie  skull  to  be  caused  by  tmumatic  injuries 
wliich  leave  oo  trace  on  the  sealp  or  tlie  skull.  I  remember  a  remarkable 
inBtarice  whicb  occurred  while  I  >Yas  Curator  of  the  Museum  at  St.  George's 
Hospital.  A  woman  wiis  admitted,  in  a  state  of  almost  complete  insensi- 
bility, from  apoplexy^  as  was  supposed,  uoder  the  care  of  one  of  the  pbysiciani. 
She  was  said  to  have  had  a  fit  two  or  three  days  before.  She  died  on  the 
fullowiDg  day.  The  head  was  carefully  examined,  and  especially  with  a 
view  to  the  detection  of  any  mark  of  violence.  No  trace  of  injary  waa 
founds  no  braise,  no  fracture,  no 
laceration  of  any  part  of  the  brain. 
The  whole  of  oue  hemisphere  was 
covered  with  an  enormous  qaantily 
of  blood,  external  to  the  brain,  and 
chiefly  in  the  meshes  of  the  pia 
mater.  Microscopical  examiQatii>n 
of  the  vessels  did  not  enable  me  to 
detect  any  disease  of  their  coats. 
The  ciise  was,  in  the  absence  of  any 
farther  information,  classed  as  one 
of  meningeal  apoplexy,  and  the 
woman  had  been  baried,  when  the 
medical  man  who  bad  attended  her 
before  her  admission  informed  us 
that  her  death  was  attributed  to 
violence  on  the  part  of  her  hus- 
band. It  turned  out  that  both  of 
them  were  very  drunken  people, 
and  that  finding'  her  drunk  on  his 
return  homo  he  had  beaten  her,  and 
then  left  her  locked  up  in  bis  room 
for  the  greater  part  of  a  day.  The 
body  was  exhumed,  and  the  man 
pat  oo  his  trial  for  murder ;  but, 
though  the  circumstances  were  sus* 
picious,  it  was  found  impossible  to 
come  to  any  certain  conclusion,  and 
be  was  acquitted.  For>  notwith- 
Btanding  the  apparently  healthy 
condition  of  those  vessels  which  were 
examined,  it  was  impossible  to  affirm  that  constant  intoxication  might  not 
have  given  rise  to  apoplexy  in  this  case  \  especially  since  cases  of  menin- 
geal apoplexy  have  l>een  put  on  record  wliere  no  suspicion  of  violence  could 
be  entertained,  and  where  no  disease  of  the  vessels  was  detected. 

4,  So  it  is  with  extravasation  of  blood  in  the  substance  of  the  bi-ain.  It 
18,  to  say  the  least,  excessively  difficult  in  many  cases  to  say  with  any 
appi'oach  to  certainty  whether  it  depends  on  injnx'y  or  on  disease,  or  on  a 
mixture  of  the  two,  i.e.  on  slight  injury  acting  upon  tissues  degenerated  by 
disease. 


Fio,  40.    Blixn3-cyKt  In  tTjo  uj     " 
of  diiM?a«e.    Thl»  cjim'  La  r^ 
vmper,  '  aie*J.  Chir.  Tmn^  , 
St.  Oeonge'B  Hospital  Mugcum, 


Mr.  Hcw«>tt's 
p.  f>l."-Froni 
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Frnchire  of         ^^-  ^'^  come  now  to  frncinres  of  tlie  skull^ — divided  into  tbose  of  ibe 
the  vault      vault  and  those  of  the  base.     The  chief  varieties  of  fracture  of  the  vault  are 
simple  fissures,  starred  and  comminuted  fractures,  fractures  with  depression 
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of  the  entire  thickness  of  the  skull,  fi^cturcs  with  flepression  of  the  outer  or 
of  the  inner  table  only,  and  fnictares  with  elevation  of  the  fractured  portion. 
In  yonng  subjects  it  is  said  that  the  skull  maybe  indented  or  driven  in  (aa 
any  soft  substance  might)  without  any  fracture,  bat  tbia  ia  donbtfuL^ 

Any  of  these  forms  of  fracture  may  be  either  simple  or  compound.  In 
the  injuries  which  we  usually  meet  with  in  civil  practice  lissui'ed  ft-acturea 
frequently  spread  from  the  vertex  far  into  the  base  of  the  sknll,  and  some- 
times travel  vertically  TOund  the  whole  cranium,-  so  as  to  separate  the  anterior 
completely  from  the  postenor  part.  Compound  fractures  may  be  said  as  a  rule 
to  be  more  often  of  limited  extent  than  simple. 


^''*^^*^<>*''^M\^ 


FlO.  <1.  A  fracture  pnntng  vcrtlcAlly  round  theikull.fo  as  to  fUv'ulc  it  int-s  twn  ptirtfon?,  iint<?nirvr  nnA 
putffteHor.  The  Uno  of  fnK:tar«  crin  \te  tnioed  frgiii  bhe  vortex,  where  it  foUowii  pre  tty  ni'»r],v  ilie  conrw^  at 
lh*»  ooroti*!  Htitnre  to  th«  iKiac,  wbero  it  l^ecomea  cocnmtnuted,  the  eliiel  bmnch  i>{t-sM'T]ff  ttir.mtrli  tbe  iHiity 
of  ttu!»  ipbeitold  boDO  nnd  eTtcadJni?  into  tb«  sphenoidal  flmire  on  the  left  Aide,  while  anotbcr  \atv(^  bnnirii 
trnyii'i'sea  the  boell&r  portion  of  the  occipital  bone»  jiut  in  fmnt  of  tb^fomruin  rno^ium.  Tfie  Tt'ti^nH 
portion  of  tho  l«ft  tcrmporftl  Ixint*  f^  quite  iflolnted,  d,  Tho  foniinen  luAKTiuni.  h.  The  basilar  jx^rtion  of 
the  oodpitol  boiic.  i%  The  fotiuutiu  ovnJc,  cf.  Tbo  mUa  turclcii.— St.  Ocorgu's  lloepltjil  Museum,  Ser.  i. 
Ho,  0. 

Fractures  with  depression  of  one  table  only,  and  elevated  fractures,  are 
rare.  The  other  varieties  of  fracture  of  the  skull  are  of  cohstant  occuTTonce. 
Fractures  with  depression  of  the  outer  table  only  are  best  exemplified  by 
those  which  occur  in  the  frontal  sinus,  where  a  great  depression  may  exist  in 
the  outer  wall  of  the  sinus  without  its  inner  wall  having  been  in  any  respect 
interfered  with.  Such  cases  are  easily  known  by  the  free  escape  of  air  out 
of  the  sinus,  leading  to  considerable  emphysema,  and  by  the  absence  of  brain 
aymptoms,  in  spite  of  the  extensive  depression,^     Fractures  with  depression 

*  I  menu  that  it  is  doubtful  whether  the  intlentitions  which  are  occasiunally  foiitjd  in  iho 
skulls  of  children  aro  not  alwajs  Hccompftnied  by  somo  ftmounl  of  friicttire,  Tho  occurrence 
of  !»wt!h  indentatjons  iind  thctr  gradiml  disj^ppwarance  h  iudubitiible.  8eo  m  3Ir.  Lo  Gro« 
CUrk's  work,  p.  94,  a  very  chnracteriBtic  c^tao  in  n.  bftby  six  mautha  old,  catifiod  by  fallinj^ 
on  n  stone.  *  The  indcnution  wtts  oral,  about  three-quarters  of  an  inch  deep  in  tho  centru; 
tho  ond  of  th©  thumb  might  ejisily  hfive  bocn  buried  in  it:  it  present<?<l  do  ehurp  edge  t^j 
tlio  touch.'  There  wero  no  hcuid- symptoms,  Mr,  Clark  saw  the  child  807eral  yeiira  aflcrvrartls^ 
nod  there  remained  no  trace  of  tho  injury. 

»  A  very  well-miirkcd  case  of  fracture  of  tho  outer  table  only,  from  the  blow  of  a 
ftludgeon,  in  which  iho  fractured  portion  uUimntely  separ?it«I,  h  related  hy  Mr.  La  Gros 
CUtK  p.  91* 
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of  the  internal  table  only  are  Tare,  and  tlieit"  diagnosis  rerj  oliftrnre.  The 
Museum  of  St.  George  \s  Hospital  contains  two  Fery  well -marked  specimens;* 
and  tliere  is  anotlier  specimen  sliowing  the  skull-cup,  from  which  a  poiiion 
of  the  depressed  inner  table  had  been  removed  a  year  after  the  accident,  but 
the  patient  died  of  arachnitiii.  This  injury  may  be  Buspeeted,  though  it  cannot 
be  exactly  diagnosed^  from  the  eontinuauce  of  constant  pain  in  the  part, 
accompanied  with  symptoms  of  imperfect  compi-ession  of  the  brain,  or  followed 
by  low  infiammatioa  of  the  membranes  ;  and  in  such  cases  the  trephine  may 
be  applied  over  the  seat  of  injury,  if  the  symptoms  are  grave  enough  in  tho 
jodgment  of  the  surgeon  to  wari'ant  so  serious  a  measure.  The  accidents 
which  usually  give  rise  to  this  injury  are  blows  or  cuts  with  a  moderately 
sharp  substance,  a  sabre- cut,  a  fall  on  a  stone,  the  blow  of  a  piece  of  slate, 
brick,  shovel,  &c.  In  almost  all  cases  there  is  a  fissure  in  the  external  table, 
but  the  internal  table  is  said  to*  have  been  fmctured  alone.  Fractures  wit^^H 
elevatioQ  of  the  fractured  part  can  only  be  prodnced  by  direct  won nd,  and  ara^fl 
at  once  obvious.'  The  importance  of  the  injury  depends  generally  on  the 
lesion  of  the  brain  or  its  membranes  by  the  wound.  The  portion  of  bone 
turned  up  will  l^e  easily  bent  down  again  if  it  inter fei^es  with  the  union  of 
the  w^ound,  or  if  it  breaks  in  the  attempt  it  may  be  removed. 

We  frequently  hear  of  fracture  of  the  skull  by  *  contre-coup,*  but  it  seems 
undeniable  that,  as  Mr.  Le  Gros  Clark  has  pointed  out  (op.  cit,  p.  102),  this 
expression  is  generally  employed  in  quite  an  erroneous  sense.  Strictly,  it 
ought  to  mean  that,  the  skull  being  struck  at  a  given  pointy  fracture  occurs 
at  the  point  diaraetncally  opposite,  while  no  foi*ce  is  applied  to  the  skull  in 
the  latter  situation*  This  appeal's  to  be  quite  unpi*oved*  If  the  vertex  be 
struck,  fracture  often  takes  place  at  the  base  and  not  at  the  vertex ;  or  if  on© 
side  of  the  head  be  struck  fracture  often  takes  place  at  the  other;  but  in  the 
former  case  the  injury  to  tho  base  is  due  to  tlie  skull  having  been  made  to 
impinge  forcibly  on  the  occipital  condyles ;  and  in  the  latter,  as  far  as  I  have 
been  able  to  discover,  it  has  always  been  the  case  that  the  opposite  side  of 
the  skull  has  been  di'iven  against  an  obstacle ;  so  that  both  ai'e  instances 
really  of  direct  force.  Again,  when  a  blow  is  struck  on  one  side  of  the 
vertex  of  the  skull,  the  opposite  side  of  the  base  of  the  brain  is  often  laceitited, 
but  this  is  obviously  caused  by  the  brain  having  been  driven  down  on  to  the 
rough  base  of  the  stulh  The  term  is,  therefore,  speaking  accurately,  quite* 
incorrect,  but  it  may  be  retained  as  having  now  come  into  general  use 
to  express  the  fact  that  a  blow  at  one  part  of  the  skull  often  produces  its 
main  resalt  at  the  other  end  of  the  axis  of  the  cmnium,  a  fact  which  is  of 
considerable  practical  importance. 

The  only  diagnostic  sign  of  a  simple  fracture  of  the  skull  is  the  depression 
by  w*hicb  it  may  bo  accompanied.  If  no  such  depression  exists  there  is  no 
means  of  knowing,  in  any  case  of  concussion  or  other  injury,  whether  the 
bone  is  or  is  not  also  broken.  Nor  does  it  much  matter,  for  though,  in 
pufiular  language,  a  fracture  of  the  skull  is  represented  as  a  veiy  gi-ave  injury 

and  rightly  so,  because  fractures  of  the  skull  are  usually  accompanied  by 

injury  to  the  cranial  contents — it  should  be  romemljercd  that  it  is  this  con- 
comitant injury  which  alone  gives  them  their  gravity,  and  that  in  themselves 
fractures  of  the  skull  are  hardly  more  serious  than  fractures  of  any  other 

'  SfTita  I.,  No3.  7  ft"d  8.  On©  of  these  is  figured  in  Mr.  Hewett's  arlicla  on  '  Injurit'S  of 
the  UmiV  '  %«t.  of  Surg..*  ToL  ii.  p.  266. 

»  A  g(>i>d  iUustration  of  this  rjiro  form  of  fracture,  also  from  St.  Qwsrgti's  Museutii,  will  bej 
found  in  51r.  Howott'B  essay,  p*  265. 


Mie.     Tlie  skull  is  rfchly  ftiippliod  with  bloody  and  81  m pie  fractures  of  tlie 

p5t,  unaccmnpanied  by  any  other  lesion,  unite  very  kindly. 

Id  examining  the  skull  for  depression  care  must  be  tidcen  not  to  confound 
(bo  depression  so  often  found  in  the  centre  of  a  himp  of  extravasat<?d  blood 
with  the  depression  of  a  fTOCture.  Thei'e  are  also  some  rare  cases  in  wliifh 
aa  injory  has  been  received  over  a  portion  of  the  skidl  in  which  either  the 
whole  craniura  or  the  external  table  only  has  been  dcticient  from  eoiigenital 
malformation  or  from  atrophy,  and  the  edge  of  the  deficient  part  lias  been 
mistaken  for  that  of  a  fracture.  The  diagnosis  of  compound  fracture  is  gene- 
nHy  obvions  ;  care  must,  however,  he  taken  not  to  mistake  a  suture  for  a 
Essore ;  this  may  easily  be  done  when  the  eutures  are  irregular,  as  in  the 
lostaQce  of  numeroui*  Wormiau  bones. 

Tlie  treatment  of  an  undepressed  fracture,  whether  simple  or  comjiotincj, 
consists  merely  in  precautionary  measures.  In  compound  fmcture  everything 
abonld  he  done  tA>  promote  the  iramediato  union  of  the  wound,  and  very  often 
the  fractm-^  will  heal  as  uninterniptcdly  as  a  simple  fissui'e.  The  rest  of  the 
treatment  consists  merely  in  watching  for  and  treating  any  cerebral  symptoms 
which  may  arise. 

Simple  depressed  fractures  ought  to  be  elevated  by  opemtion  >vhen  ac- 
companied by  symptoms  of  compression  or  of  irritatiou  of  the  braiu^  but  not 
otherwise,  and  in  practice  cases  will  often  be  met  with  whei^e  the  Burgeon 
will  require  all  liis  acumen  to  determine  whether  the  symptoms  of  cerebiral 
irritation  which  exist  do  or  do  not  depend  on  the  depression  of  bone.  When 
this  depression,  however,  is  considerable  and  there  are  cerebral  symptoms, 
tlie  operation  is  indicated. 


TrcatwiKnl 
of  Hill  I  tie 
uDil  mm- 

ture. 


Fir,  4 J,  An  old  diepwBAd  fractare  of  the  ikull  BtiuiKlly  and  perfectif  ctirwl  without  trepIiLnlu^,  Tbe  ffac* 
Mu«  i»  wen  to  V"  '  '  '  ^^'^  frontal  bone,  extending  fili^fhtly  into  the  piirietol.  Ita  depth  Is  oqiwil  to 
lIuKi  of  thfl  wh'  r  tho  *knU,  ami  the  Icrip^th  of  the  ftiworu  in  at  Icjwti  four  inchos.    On  the  In- 

ftd*  of  the  skuU  the  deproeswl  {wrtlon  projt^rtM  tut  a  spike  or  tborn  of  Ixiiie  vrhlch  had  peue* 

tilted  tlte  dura  m  itrr,  un  i  »viiy  loJ^cnl  in  a  little  pit  or  'loprei^lon  in  the  frnrfiict'  of  the  Itmtn. 

Xothlnir  i*  knoi^Ti  iilmut  the  ori;?uial  injury,  pxropt  that  ihv  mun  wm  in  ttic  Midd|i-^x  UuHpitiit  in  the  year 
JJ<iW»  fourtwitj  jtiirs'  K'f»«ru  im  dent}),  on  narouul  of  mme  injury  to  hid  head  ;  and  ttwit  he  hud  beeu  subject 
«v«r  iinoo  to  violent  p<troxvstnal  attAckH  of  iMiin  iu  the  head,  llie  roronU  of  the  Middlesex  HoipitiU. 
b0««T«r,  ooDtAm  110  iiotico  of  the  case,— Miueuiu  of  St.  Qearge's  Uospitid,  Ser.  i.  No.  lAAa, 

In  compound  depressed  fractures  roost  surgeons  are  in  favour  of  extending 

^ibe  prorince  of  operation  so  far  as  to  say  that  they  ought  always  to  be  elevated, 

whether  symptoms  are  present  at  the  moment  or  no,     But  this  is  a  rule 

which  is  by  no  means  universally  adopted.    Cases  of  depressed  fmcture,  both 

simple  and  compound^  often  unite,  and  the  pjitient  recovers  without  operation, 

Tliis  is  illastrated  by  the  accompanying  figure  (42)  and  by  some  strikiDg 

preparations  of  sabre- wounds  of  the  skull  in  the  Museum  of  the  College  of 

8iii*geon8*     For  my  own  part,  if  the  depth  of  the  depression  is  slights,  and 

|e«pecially  if  its  extent  is  also  eonsidurable,  I  have  no  doubt  that  in  tho 

E  absence  of  symptoms  it  is  best  left  alone,  whilst  under  opposite  circumstances 

(Le.  tha  deep  depression  of  a  small  piece  of  bone  J  it  might  be  better  to  ele- 

T»*e  it ;   but  then   each  a  depression  will  almost  certainly  produce  eei-ebral 

grmptoms.     And  depressed  compound  fractures  with  symptoms  should  no 
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tlnubt  iilwiiys  ho  devfitctl.  On  tlie  wlinlc,  thercroi*e,  \he  trcattnent  of  com" 
poiiud  Jill  J  simj^le  fnictnrt's  wtsuld  ruA  vary  so  iimcli  as  used  to  be  the  rale. 
Tbcre  is,  no  doubt,  somewhat  less  hesitation  in  applyinj^  the  trephme  when 
the  fracture  ia  ah-eady  ex  posed  in  a  wound,  bat  the  depth  and  the  extent  of 
the  depression  are  far  more  important  considerations.  The  more  a  fracture 
approaches  tlie  '  punctured  '  form  the  more  is  trephining  indicated. 

Fractures  of  the  base  of  the  skull  are  in  the  great  mftjority  of  cases  canned 
by  indirect  force,  and  are  extensions  downwards  of  fractures  of  the  vaalt. 
Sometimes,  however,  tht^y  are  caused  by  direct  violence.  Tliis  occurs  most 
commonly  in  wounds  of  the  orbit.  Here  it  has  frequently  happened  that  a 
slight  injury,  such  as  the  thriifet  of  a  foil  or  a  parasol  or  some  weapon,  lias 
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Fig.  4S»  A  frnctnre  of  thv  «Jnill  in  wliich  some  of  the  largn  bninch€«  of  the  middle  tn(^iitn^««]  artcrj-  wprp  cut 
ncrow,  cnit9inp  cxtravatMition  of  Vtlr>*>f1  bctwtV'U  tho  t»<ine  and  dura  muter.  A  p«jrtion  of  the  van U  of  the 
8kull  bnK  Lxvji  left  on.  tn  owlei*  to  tihctw  that  Ihis  frnctuft*,  contmry  to  wtiat  i*  u>uul  in  «noh  ca«t«,  ckw*  m»t 
affect  the  vertex,  it  i»  of  a  trihiteml  »this])«,  with  a  boH«of>taI  and  t\»i>  vc-rtlra]  hrunchrA»  f^  c,  f,  8tinic  of 
the  large  jproovwi  for  the- niwjJnifpal  iirtery*  J.  art)  cut  ncross,  hut  not  in  the  nsuii  l-(.^^ifloTl,  The  ttinin 
tmok  ot  tl)f  naldrile  inuninj^ral  arh?ry  wn*  divided,  ond  thrrp  v,as.  extensive  c.xtr  ■  WUnjiI  Iwtwveti 

the  boiw  imd  diirn  malrr,  m  well  na  laceration  of  the  wrt'hml  puli^tftJico,    Yi  '  mi  pfkratjni^  ui 

far  as  could  be  lunde  out.  thoti|ifh  tho  jjatlent  wrus  conipletdy  inaen^ble  and  Ji  ,  ^  .,  Ljuvulaed.  *•,  <» 
refer  to  sections  of  the  ontcr  wall  of  the  orbit,  M.'paivit«d  by  the  t^cnomaxiUairy  ili«(u-t» ;  ^,  to  the  ftjloid 
proocat. — 8t,  0«org«'it  Hospital  Miuonni,  Bcr.  t.  Nu.  360, 

infiicted  an  apparently  trivial  injury  on  or  below  the  eyelid  (generally  the 
Wnnnds  of  npper)^  and  that  the  accident  has  been  taken  little  notice  of,  until  some  days 
ufterwarda  symptoms  of  cerebral  inflammation  have  appeared  and  have 
proyed  rapidly  fatal.  On  post-mortem  examination  the  weapon  has  been 
found  to  have  passed  through  the  papery  inner  wall  of  the  orbit  into  the 
brain,  and  a  fragment  haw  not  unfrequently  been  found  lodged  in  tlie  cerebral 
Bubstancc.  In  other  case.M,  though  tho  brain  has  not  been  wounded  the 
cavernous  sinus  has  been  laid  open,  giving  rise  to  fatal  lifGraorrhag'ej  or  to 
lesions  of  the  orbital  nerves,  or  to  orbital  aneurism.*  All  such  cases,  there, 
fore,  should  be  very  carefully  examined  at  first*  and  sedulously  watched 
afterwards.  Other  and  rarer  iiist^xncea  of  direct  fractures  of  the  base  of  the 
skull   are   founds  as,  for   example,  in   the  preparation   from    St.  George<*s 

'  Soo  '  Liincct,'  1873,  voL  ii*  p,  113,  for  a  referonco  to  Himo  of  theae  aisca. 
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Idosenin^  figured  in  Mr.  Ht'wc.'tt*s  es^sajr,  where  tbe  oontlylo  of  tbe  lower  jaw 
is  driven  tbruugli  the  Imse  of  the  skull ;  but  the  vast  majority  are  indirect 
frmctares,  sometimes  of  the  forni  of  simple  fissures,  at  other  times  branching 
in  various  directions.  They  ai*©  either  coutiiicd  to  a  single  zone  or  fossa  of 
the  baae,  or  they  implicate  two  or  tWee  fossoe  at  the  same  time.*  The  great 
tnajority  of  these  fractures  pasa  through  the  middle  fossa.  As  stated  abovo 
the  fracture  usually  extends  into  the  vertex,  being  sometimes  a  branch  of  a 
IVactare  originating  in  the  vault ;  sometimes  but  more  rarely  it  originates  in 
m  sbock  trniismitted  through  the  spine  to  the  base  of  the  skull^  and  Bpreading 
ap  into  the  vertex.  In  some  cases,  as  in  that  which  furnished  figure  48,  the 
fracture,  though  of  considemble  extent,  may  be  confined  to  the  base,  but  this 
IB  decidedly  unusual  in  indirect  injuries. 
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» 4*,  '■  "»  UitcTfiaT,  vie*  of  n  pivpamtion  lu  which  hrniifl  cx*r<*hri  tw^k  pUw  Into  trw 

^trft  tl«M  il*y*«ftcr  aifuuiihotMrtund.    Tli^ami?  b*  relftU^l  by  Mr.  Cn-sttr  Hawkltw, 

•0»rjtnbtutf-nii  \»y  ^urart^  uul  Patliolot^j,'  voK  I.  p.  »!*.— St.  Gcurgc'i  Uo»|>iUl  Mtweuin,  Scr.  vlU.  Na.  lil. 

These  fi-acturea,  occurring  as  they  do  in  severe  injunes  of  the  hc^d,  arc 
therefore  usually  accompanied  by  the  ordinary  cerebral  symptoms.  Irre- 
spective of  tlyese  the  only  symptoms  of  fra<-^ture  of  the  base  am  the  escape 
ot  the  contents  of  the  cranial  cavity,  or  injury  of  the  nerves  winch  pass 
through  the  foramina  at  the  base  of  the  skull.     Kow,  the  contents  of  the 

*  Mr.  Hrwi^tt  refers  to  the  recorc!??  of  8t.  Oeorgo's  Hospital  for  leii  years,  comprising  ti4 
»  of  friietupc  of  lh«  hnm.  Oat  of  these  there  were  25  in  whieli  the  line  of  fracture  vfla 
Bae*i  to  a  dingle  fo«s« ;  tlm  anterior  in  6  c ii«cfl ;  the  niidtUo  fri  14;  the  posferior  in  6. 
hwe  wcTv  29  ait^v^  wliore  2  f(tt*m^  were  imftli('«k*d,  vi/,.  tho  utiterior  and  muMle  in  11 ;  tho 
niitliliis  nnit  im.MiirUtrU\  ITi.  In  tho  riiinioninij;  10  rho  frictnre  lmverN<Ml  nil  3  foi*«^.  Thus 
tli*  nruhttn  fo«»»«%  w»a  iiuplicRted  olone  or  with  Ihu  others  i»  53  vut  of  iht?  64  cnws.  '  Syni,  of 
8iirg.;  T<»1.  it.  p.  'iil. 
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cranial  cavity  are  blood,  subaracbnoid  fluid,  and  bmlji* matter.  The  brain- 
matter  very  rarely,  iudeed^  exuilea  from  a  fractDro  of  the  base*  I  Lave  seetk, 
however,  a  case  in  wliicb  lierjna  ceitibri  took  place  into  the  meatus  auditoriuH, 
and  a  preparation  showing  a  herniit  cerebri  in  the  meatus  is  lig^ured  on  the 
previona  page.  When  present  this  symptom  is  of  course  decisive  of  the 
existence  of  fracture.  But  the  usual  s^^mptoma  are  either  extravasation  ai 
blood  or  escape  of  watery  iluld. 

In  fiiictures  of  the  anterior  fossa  the  blood  is  extravaiiated  at  first  in  the 
deep  cellular  tissue  of  the  orbit,  and  niiikea  its  way  fbrwaitl  till  it  appears 
under  the  ocular  conjunctiva  and  the  Jids.  This  extravasation  is  distinguished 
fmm  that  of  ordinary  blsick-eye  by  its  being  less  in  the  lids,  considerable  in 
tlie  ocular  conjuiictiva,  and  increasing  as  it  passes  backwards  out  of  sight. 
The  reverse  is  the  case  in  a  simple  bruise.  Blood  may  also  pass  through  the 
body  of  the  splienoid  bono  into  the  nose,  as  it  may  also  in  fracture  of  th« 
niifldle  fossa.  Persistent  epistaxis,  therefore,  is  sometimes  met  with  in 
turcs  of  tbo  base,  or  htematcmesiB  occurfi  from  tbe  blood  having 
swallowed  and  I'ejected  by  the  stomach. 

Tbe  more  common  hjEmorrhage,  bowever,  in  fractures  of  the  middle 
fossa  is  from  tbe  ear,  the  menibrana  tyrapani  being  usually  lacerated  in  such 
injuries,  whereby  a  way  is  afforded  for  the  blood  to  pjiss  out  from  the  lateral 
flinus,  or  any  otlier  large  yesael  in  it^  neighbourhood  wdiich  may  have  been 
wounded  in  the  fiiicture.  Bleeding  from  the  ears  is  accordingly  a  valuable 
sign  of  fracture  of  the  middle  fossa  of  the  base  of  the  skull,  when  copious 
and  long- continued  ;  though  it  cannot  be  said  to  be  absolutely  diagnostic  of 
tbe  injury,  since  considerable  bleeding  has  l>een  known  to  occur  in  injuries 
involving  only  the  ear  itself  Blood  may  also  pass  into  the  pharynx  and 
nose,  causing  hajmatcmesis  and  epistaxis,  which,  however^  may  have  so  many 
otber  sources  that  they  can  only  very  rarely  assist  much  in  the  diagnosis* 
Jn  some  rare  cases  extravasation  of  blood  behind  the  widl  of  the  pharynx  is 
found. 

In  fractures  of  the  pos- 
terior fossa  blood  may  be 
extravasated  in  the  neigh- 
bourhood of  the  mastoid 
process,  in  the  occipital 
region,  or  at  the  side  of 
the  neck,  and  sach  extra- 
vasation may  become  a 
valuable  sign  of  fracture  in 
cases  where  the  soft  parts 
are  known  not  to  have 
been  bruiaed,  Tender- 
ness to  press  a  re  over  the 
mastoid  process  is  some- 
times observed  in  such 
cases. 

But  tho  most  striking 
63^mptom  of  fractere  of 
the  ha^e  of  the  skull,  and 
one    which    under   certain 

circumstances  is  really  decisive    of  the   nature   of   tlie   injury,  is  the  dis* 
charge  of  sei'ous  fluid.     This  occurs,  though   very  rarely,  also  in  fractures 


I'lG.  iTk,    Part  of  tbe  hnse  nt  tba  skull,  sbowini?  a  lino  of  fnustnre 


which  tr»iTcr««  tbe  internal  auditory  rneatu 

fracture  formal  tht^  upficr  Ijoundary  of  tb«?  jn*  ■ 

pictiy!^    At  ilip  poiTit  It  fi  bra.n»'.h  r«u  down  l^ 

nniiitory  rneutiiis  into  tbo  jufriihu-  foramen,    Tf" 

down  iitiiiTB.,  S'trikinuj  onr^  Me  of  bb  hoot].    Hi 

fiUl^?  of  pAiti&l  inscnsibiUty,  bleed [M»f  from  t>< 

from  the  mtse.    Next  dny  n'tx-piou^  wntery  di-^ 

from  the  car  ood  oontinufHil  til]  litf;  dt^tb,  wbi'.-: 

days  ftfber  the  luxident  fn-m  pupptirjitive  Inflinnnuition  of  tliecfre*^ 

bral   tnembnuiMM.     SumU  cxtrnvtksntions  of  blooJ  were  found  in 

the  itnteHor  pUhira  of  tbe  fornix,  and  on  tbo  under  «tirfikce  of 

both  midille  loLwai  of  Iho  bruin.     St.  George's  Hospital  Mnaeuni, 

tkr,  i.  No.  213. 
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of  til©  vcrk'jc,  and  it  has  betii  kuowii  to  take  place  tUroagli  tlic-  no8e» 
biit  in  all  oixiiuary  cases  the  discharge  is  ft'om  the  eai-s*  Wlion,  inime- 
diatclj  after  the  lajary,  a  copions  discliargo  of  watery  saline  fluid — i.e. 
fluid  containing  only  the  faintest  ti'ace  of  albnmen  '—is  found  issuing  fmra  the 
e&Tr  there  can  be  no  question  that  there  is  a  fractni*©  of  the  base  of  the  skull 
csuitirig  the  meatus  audttin'iut*  interitus  across,  and  thus  layiivg  open  that 
pro  I  on  gat  I  on  of  blie  arachnoid  meinbraue   whicli  accompanies   the  jseveuth 
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C«uiid  luid  bctu  wu  the  crl<?(.**  ♦•(  Oie  fnu'tiiR*. 
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i  lie  outer 


Fio.  47. 

fos««n  of  ihfl  bftfw  of  fb,e#kn!L  Tlio  acd/Idit  hud 
occitrivfl  fchicxt  \ttii>  Irt'rorc  dcnth.  Ou  post- 
mort«*TO  cjcaiuinHtJorii  the  line  of  fnurtHre  wim  foiinfl 
to  commence  nt  tlie  npi  cr  part  of  tlwj  occipital 
btnif.  ami  it«  npf«>r  hnlf  bus  bet-n  i-oinpletely  united, 
und  in  t^ct'u  on  the  out>idfi'  ol  tbe  -ikull  ms  ft  iiif  re 
gntove  in  the  ffolid  bone.  Chi  the  iinwr  Purface  the 
iKine  W(ia  found  thickened  uinl  vtt*ciil*tr  at  this 
pftrt,  from  d*^pnslt  on  it«  internal  Kwrffire.  Th<? 
lower  bo  if  of  the  linu  of  fnictnro  is  nut  anlterl, 
but  a  distinct  flajiUT  In  left  whkli  (na  Been  in  tlio 
etTjiraving)  i»  fterfectly  opi-n  in  th«'iiiai'erttte*l  lton«?» 
ttic  niurjfiiLS  l>einp  tlUhJitd  and  r«uinded  tifl  hy 
&\36orpthin*  lu  the  recent  rtnte  tUl*i  fl«inre  ven* 
cMnipletely  filkil  bj  lllroua  tissue,  Coaiplete  t>cfny 
unkylosiH  lifwl  twken  pljire  in  the  joint  betwitm  tim 
uUnf^  and  occiput,  aiul  thf  Uttvral  sitiu*  waHi  oblilCf- 
mti.'ii  At  it*  lemauaiion  C  Path.  So*:.  Trans.,'  voL 
Til.  p.  *J8"i),— St.  Gtorgc':i  MospitAl  Musouiu,  Scr, 
t  Nu.  36. 


pair  of  nerves  down  the  meatus,  whereby  tlio  subarachnoid  space  is  laid 
open.  For  no  other  cavity  exists  in  which  there  la  any  eollcction  of  such  fluid. ^ 
But  when  after  an  injury  to  the  bead,  followed  by  bleeding  from  the  ear 
which  lias  lasted  more  than  a  day,  a  watery  (or  rather  coloarlesa)  discbar^o 
follows,  which  contains  moi-e  or  less  of  iniiammatory  products,  the  infureiico 


*  •  Tho  lihsenco,  wtcppt  in  small  qtuintity,  of  albumfio,  and  thu  presence  of  na  excess  of 
chloride  of  MoJium  in  the  cerebroeptnol  fluid,  has  been  repeatedly  shown  by  analysiti.* — Le 
Oro4  Clark. 

'  Th<rro  BGems  iome  possibihty  that  the  descending  horn  of  tbe  ktend  ventrkdo  mjiy  in 
iwmie  cjifics  have  bcun  broken  into ;  at  luaj»t  such  ia  Ur*  3[oxoa  a  idea ;  aod  cases  -vrliich 
support  tln»  belief  may  bo  found  quoted  in  Mr.  HewetCs  essay,  pp.  292,  293* 
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tiot  80  clear,  for  sixcli  disclis 


be  fumisljeil  by  tin 


ibraoe 


Union  of 
uf  tbt^  ba&t. 


imisljed  hy  tiie  Jimng  raemt 
of  the  external  meatus  only,  or  by  that  of  the  tjmpiiiiiiiiij  and  bave  been 
known  to  occur  in  cases  in  which  it  has  been  proved  by  dis&cction  that  there 
was  no  fracture  of  the  skull  whatever.^  Such  discharges,  however,  are  far 
less  watery  than  those  which  consist  of  the  cerebro- spinal  fluid,  and  the^^ 
can  never  occur  immeduitdy  after  the  injury,  though  they  may  commence 
after  a  short  interval. 

Lesions  of  the  nerves  which  issue  from  the  base  of  the  bi-ain  are  tolerably 
often  present  in  fractures  of  tlie  Imsc ;  and  the  parulysis  of  the  nerves,  espe- 
cially those  of  the  seventh  pair, 
m  a  symptom  strongly  confirma- 
tory of  the  diagnosis,  though, 
as  will  be  seen  in  the  sequel, 
paralysis  of  these  nerves  may 
ulso  result  from  ecchymosis  into 
their  subs  tan  ce»  and  probably 
from  inflammation  following  an 
injury  of  any  kind ;  so  that  the 
isymptom  is  not  in  itself  unequi- 
vocaK 

Fracture  of  the  base  of  the 
sknll  is  by  no  means  necessarily 
fatal.  Excluding  very  many 
cases  In  which  all  the  sjmpt^^ms 
have  existed^  but  the  patient 
has  recovered,  we  Lave  ample 
anatomical  proof  that  such  frac- 
turc8  do  get  well,  and  that  they 
ai'e  not  insusceptible  of  union, 
though  in  the  parts  of  the  base 
whei'e  the  bone  is  very  thin 
and  the  fommina  large  the 
union  is  apt  to  be  irrtgular,  and 
the  edges  nmy  cJten  bts  found 
somewhat  absorbed,  forming  a 
chink  or  fissure.  I  append  illus- 
trations of  united  fracture  in  each  of  the  fossfe  of  the  skull  from  the  Museum 
of  St.  George^s  Hospital. 

No  ti*eatment  is  iM^quired  for  the  fmciure  of  the  base  beyond  that  which 
the  concomitant  injury  of  the  brain  demands. 


Fto.  49. 


Frncture  of  the  luft  tcjuporal  bone,  extending  Into 
the  brtse  of  tlic  skull.    The  patient  died  twomotiUis  ufiur- 
wairiet,  froiu  a  diflftinftit  cnu*e,    Tl»'  jiftrt  of  the  bi>iit'  here 
rcpre5«.'nt«il   i»   tb€   Hiiinmoua   portiun.      "The   &igv&  ot  i 
tht"  tissnre  have  been  m  tbinueti   away  by  iLbt^Jit'tilaii  * 
thiit  JUJ  opi'tiing  In  the  Ume  i«  formed  1^  iii.  In  k>tiKth«  | 
tJiiM-riiig  t*>  ita  cxtiTHiilics,  and  i^  iji,  in  hn^iflth  at  itft  j 
C4  litre.    At  the  flints  wbrm  tho  t^lgt*  of  the  fi^Mirt'  ntn 
in  oMiitAct  (bi^twern  n  and  by  no  bony  anion  bsi  t«kea  ' 
p\Aoe»  as  Asc>ertuijii'd  liy  Mr.  Toidc^  on  endeaTuuritig  ta 
niAke  n  Wictioii  fcsr  tho  Tnicnn«et»re.'     8ec  iit.  Gregory  : 
Forbes  In  •  Lancet/  vol.  I.  p.  S8U,  1MB. 


JitBiotiB  of 
ihe  braiu. 


V.  We  must  now  pass  on  to  those  symptoms  which  accompany  injuriea 
of  the  bmin  itself. 

These  are  usually  classed  under  two  heads — Concussion  and  Compression  ' 
of  the  brain.     Such  a  classification,  however,  is  far  from  complete  j  for  many 
cases  are  met  with  in  pmctlce  which  it  is  very  difficult  to  include  under  the 


'  Soo  in  the  *  Path.  ftoc.  TmtiR./  vol.  ti.  p.  22,  a  CAse  reported  by  Mr,  Gray,  in  which 
serotJM  discharge  followed  upon  injury  to  the  tyT«pjiiram»  aiul  intiaumialion  of  the  liafug 
membrane  of  the  tymimuutn  and  iiiJii^toid  ccHs.  but  without  any  fnicture  of  the  tompoml  bonou 
And  ill  the  iMm<*  serion  (voL  xif.  p*  159)  n  ca*i<?  hy  myM-lf  where  ficmus  discharge  was  pn> 
dnct'd  hy  a  frau'luro  of  thv  nr<k  of  llio  condyle  t»r  lln  h>wi  r  jnw  |m  rfniMlin*/  Hk*  tnturir>  l.iit 
without  liny  injury  to  the  Bkull  whntever. 
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term  Concussion,  and  yet  which  do  not  exhibit  any  decisive  evidence  of 
compression.     The  only  way  to  include  all  cases  under  these  two  heads  is  to 
regard  all  those  as  instances  of  concussion  in  which  there  is  insensibility 
after  injnry  (to  a  greater  or  less  extent),  unaccompanied  by  paralysis ;  and 
all  those  in  which  there  is  paralysis,  as  cases  of  compression.     But  such  a 
definition  departs  very  far  firom  the  original  meaning  of  the  term  Concus- 
sion.    In  fact,  when  this  term  was  inti*oduced  it  was  believed  that  in  cases 
where  insensibility  follows  injury,  without  paralysis,  the  brain  was  often  freo 
from  any  visible  lesion — very  much  in  the  condition  of  a  jelly  when  shaken 
np — and  that,  if  examined,  no  laceration  of  its  substance  or  its  vessels  would 
be  found.     This  opinion  was  supported  by  some  histories  of  patients  who 
had  died  immediately  after  blows  on  the  head,  whose  death  was  attributed 
to  concussion,  and  in  whom  the  brain  was  found  free  from  any  trace  of 
injnry,  as  in  the  case  recorded  by  Littre  '  of  a  prisoner  whose  arms  were 
bound  behind  him,  and  who  rushed  with  hia  head  against  the  wall  of  his 
cell,  falling  dead  on  the  floor.     The  brain  alone  was  examined,  and  no  trace 
of  injury  found  in  it ;  and  this  case  was  put  down  as  one  of  concussion 
without  visible  lesion  of  the  brain.     But  in  this,  as  in  other  cases  of  sup- 
posed death  from  concussion,  the  upper  part  of  the  spine  was  never  ex- 
amined, nor  the  viscera ;  and  Mr.  Hewett  has  pointed  out  that  without  such 
examination  the  fact  that  death  was  really  caused  by  concussion  is  quite 
unproved  ;  in  fact,  it  is  most  probable  that  in  the  case  mentioned  above  the 
man  died  from  injury  to  the  upper  part  of  the  spinal  cord. '  Mr.  Hewett  gives 
a  remarkable  case  where  the  death  was  attributed  to  concussion ;  the  head 
was  alone  examined,  and  the  case  would  have  been  recorded  as  one  analo- 
gous to  Littre's,  had  it  not  occurred  afterwards  to  another  surgeon  to  re-open 
the  examination  and  investigate  the  condition  of  the  medulla  oblongata  and 
spinal  cord,  when  death  was  found  to  be  due  to  injury  of  the  upper  part  of 
the  spine.     In  other  ca.ses  death  may  have  been  caused  by  rupture  of  the 
heart  or  some  of  the  great  viscera.     There  is,  therefore,  at  present  no  evi- 
dence that  any  case  of  concussion  ever  occurs  without  anatomical  lesion  of 
the  brain  or  its  vessels  to  some  extent.     We  may  nevertheless  concede  that, 
as  Mr.  Savory  argues,*  even  if  it  be  true  that  no  case  of  concussion  occurs 
without  some  lesion,  yet  this  does  not  prove  absolutely  that  such  lesion  is 
the  cause  of  the  insensibiHty,  since  that  insensibility  will  pass  away  sud- 
denly, while  the  lesion  must,  of  course,  still  be  present ;  and  besides,  such 
lesions  have  been  known  to  be  present  without  any  sjrmptoms  of  concussion. 
Therefore,  though  it  is  not  proved  that  concussion  occurs  without  anatomical 
lesion,  it  is  certainly  not  disproved — nay,  there  is  a  priori  reason  for  thinking 
that  it  may  do  so. 

It  would  be  far  more  satisfactory,  and  more  in  accordance  with  the 
practice  of  surgical  literature  in  its  other  departments,  if  we  could  classify 
the  injuries  of  the  brain,  not  according  to  their  symptoms,  as  Concussion, 
Compression,  &c.,  but  according  to  the  anatomical  lesion,  as  cases  of  extra- 
vasation in  the  membranes  or  in  the  substance  of  the  brain,  of  contusion, 
and  of  laceration  of  the  cerebral  substance.  But  our  knowledge  of  the 
symptoms  which  depend  on  each  of  these  injuries  is  so  very  imperfect  that 
this  anatomical  division  is  as  yet  impossible.  No  distinct  symptoms  exist 
from  which  it  can  be  affirmed  that  in  one  case  there  is  extravasation  of 
blood  in  the  cavity  of  the  arachnoid ;  in  another,  punctiform  extravasation  in 

«  'Mem.  de  I'Acad.  des  Sc.,'  1705,  p.  51. 
*  ♦  St.  Barth.  Hosp.  Reports/  vol.  v.  p.  72. 
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of  (he 
bruin. 


the  Bubstaiice  of  the  brain  ;  in  another,  laceration  of  the  surface ;  in  another, 
of  the  centnil  parts  of  the  eneepbalon ;  and  still  less  can  we  localise  llio 
lesion  wh it'll  wo  may  suspect.  All  that  can  he  sairl  as  yet  is,  that  in  cases 
of  slight  concussion  small  ex  Ira  vacations  probably  exist  either  on  the  surface 
of  the  brain  or  scattered  about  ia  its  substance,  or  the  brain  is  bruised  here 
and  therej  and  that  in  all  cases  where  the  symptoms  of  head-injury  are  very 
severe  (iia  where  there  is  severe  epasm  or  profound  coma,  with  general 
panilyftis)  the  bmin  will  be  found  lacerated.  I  exclude,  of  course,  cases  of 
external  pressure  in  which  the  compressing  agent  and  the  part  compressed 
can  be  diagnosed  with  more  or  less  approach  to  certaiuty. 

The  symptoms  of  concussion 
are  as  follows  :— The  patient  is 
Btnnnod,  and  lies  insensible,  with 
pale  face  and  cold  skin  •  the  pulse 
is  weak»  possibly  imptTceptible, 
and  often  very  irregular ;  the 
state  of  the  piipiLs  is  variable,  but 
usually    they  respond   to    light; 


Tfntpcra- 
tuf^  in  in- 
juries of  tUft 
ncatJ. 


Yia.  19.  Dif*iwcs*tnii  olf  the  bretn,  from  fv  ca--*'  in  wlilch  t(»e 
imilcnt  had  rtulTurtil  trum  aevern  conctij^ioii  twcinlj  yeai^ 
iK'forD  his  itenth. 

Tlic  case  is  rolato*!  !u  Mr.  TTowott'a  e*«iy,  *fiv*it«of  Surg./ 
vol.  il,  p.  SJl.,  from  ^\h\c\i  tbt?  wooclciit  I*  tiikvn. 

In  thi«  ciwac  the  iupchutiirnl  k-doii  whfrh  lurosnpniiicd  the 
sjmptoniiof  cOTJcu8«ion  mu-^t  lm\>  iiriiil  lace- 

iDition  of  tho  brBin^  folJowetl  bj  >  ut  blood 

into  the  1iu!c'nit«i1  iwrt.    }n  oth<rr  *  >  rm  cxtni- 

-voitatioDA  Uave  been  fotiitd  in  varioii-^  puHis  *>{  tbc  brain, 
and  probably  Iho  extra vftjsattojm  of  h\ooi\  in  tbi*  ini'tn- 
Imujits  of  ibc  liraia  uncotnplicutecl  witb  Iriceriklion  or 
bnii^ng  of  it*  HtjbattttJWt  wliich  are  «pnk**n  iil  on  p.  134, 
are  soiueUuies  uccoujjMJiletl  by  fiyniptom^  of  condition* 
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the  breathing  i.n  feeble  and  shallow  ;  the  urine  and  faeces  may  bo  passetl 
involuntarily,  but  tbore  is  no  jKaralysis  of  the  sphincters,  nor  any  other 
symptom  of  paralysis. 

Thiw  is  tlie  first  stage,  that  of  inscnsihility  or  collapse. 

I  append  a  thermo^r^mph  of  an  ordinary  case  of  sevur-e  concussion,  which 
passed  over  in  about  tho  average  time,  and  have  also  noted  the  rate  of  the 
pulse  and  rc^spi ration. 

On  the  subject  of  temperature  in  head-injuries  I  cannot  do  better  than 
ag'ain  quote  from  Mr.  Le  Gros  Chirk*s  valuable  lectures  : — '  The  tcmpenitnre 
in  cases  of  sevei'e  hcaiL injury  seems  to  be  no  measiai*e  of  the  amount  of  lesion 
sustained  by  the  brain.  Thus,  in  two  instances  of  simple  concussion,  in 
which  the  tcmpemturo  was  taken  half  an  hoor  and  an  hour  respectively  after 
the  accident,  it  was  found  to  bo  1^3  5''  and  t>t>-2'^;  yet  both  these  patients 
recovered  \vithout  any  reaction  beyond  the  noi'mal  standai^d.  In  another 
case  of  ha?(norrhage  into  the  brain,  with  total  unconsciousness,  the  tem- 
pei-ature  was  noted  as  being  05*2°  half  an  hour  aftor  the  injury,  and  never 
sank  below  f* !-*£>** .  In  anotlicr  remarkable  itistance,  however,  of  fractured 
base,  with  laceration  of  brain,  the  tempenitnre  full  as  low  as  87'4''  in  an 
hour  and  a  half  after  the  accident*  I  am  not  awaix?  of  any  lower  recorded 
temperature.  This  patient  survived  about  nine  horn's,  but  tho  temperaturo 
scarcely  attained  1)0°  just  before  death '  (op.  ciL  pp.  It22,  123). 

The  second  stage  is  that  of  reaction.  The  patient  can  ?iow  be  roused, 
though  sometimes  not  without  difficulty.  lie  usually  vomits.  Tim  puLso 
risea   and    Ix'comcs    more    regular,    and    the    natural   temperature   returns; 
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headache  generally  is  complained  of  for  some  time,  and  after  tliis  the 
^K|)atieiit  may  entirely  recover,  or  the  third  stage  may  ensue,  which  is  tliat  of 
^Brautnatic  infianimation  of  tho  brain   or  its   membranes' — to  l>e  afttT wards 

^"^    No  treatment  is  necessary  in  the  early  stage  of  concussion.     If  tlic  eol-    Trefttmr-nt. 
lapse  is  very  alarming  it  may  be  ihougl)t  right  to  give  some  stimulant,  bnt 
^is  is  hardly  ever  necessiiry  in  causes   of  average  severity.     Warmth  and 
■inapLsms  may  be  applied  to  the  extremities  and  epigastrinm.    When  reaction 
Bis  in  it  fihoutd  be  wat<*hed.     If  mo(lemte>  nothing  will  be  required  beyond 
laiety  cold  to  the  hei^i  and  low  diet,  with  occasional  purgatives.     If  the 
ilse  rises  very  rapidly  in  volume  and  nite  it  is  rig'ht  to  tjiko  blood  from  tlie 
But  the  question  of  venBBsection  and  of  the  administration  of  mereury 
IfaUier  belongs  to  the  treatment  of  traumatic  iiitlammation,  which  will  be 
considered  further  on. 

It  must  be  remembered  that  the  tentlency  to  death  in  pure  concussion  i« 

:>m  syncope  or  shock— failure  of  the  hearths  action  ;  so  that  the  only  treat- 

aent  which  can  be  eiticacioua  in  the  early  stage  is  such  an  administration  of 

timulants  as  in  the  judgment  of  the  surgeon  will  not  involve  the  risk  of 

provoking  inflammation. 

did  repeat  that  in  this,  as  in  all  other  forms  of  injury  to  the  head, 
Inietf  in  a  darkened  chamber,  seems  of  great  importance  as  a  pre- 
iotion  against  too  severe  reaction. 


if 
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Compression  of  the  brain  is  the  term  used  to  dcscriho  cases  in  which 
here  is  definite  evidence  of  paralysis — a  condition  marked  by  Hterioroiis, 
Oppressed,  and  slow  breathing  ;  dilatation  of  the  pn|iilsj  ]>urha|m  with  insensi- 
bility to  light ;  slow,  la- 
boniTd  pulse  J  relaxation  of 
the  sphincters  ;  coma  ;  and 
paralysis  of  tlie  limb.s  on 
one  or  both  sides* 

Compression  seems  to 
me  to  depend  generally  on 
the  extravasation  of  blood 
into  the  interior  of  the 
brain  from  laceration.  It 
Bstially  proves  rapidly  fatal 
when  that  laceration  in- 
volves   the    central    parts, 

Fto  m      An  fxtenstve  dopttswi^d  fmctnrft  af  th«  vertex  of  tho  dknll    giving   risO  tO  rapid    CXtra- 
»bJ.1*  h'u^  K.  I.  <U^=*f'-M)V  tr^phlnun?.    Tlic*  murk  ot  the  tre-    ^  ?  •    .        xi  .    - 

*,  ,;f  the  H«umi  ixm»\  nmi  tt  iia«  •ifto  jiuHt   vasatiou    mto   ttio    vontri- 

*  "  '   r„k('  off  iUii  MVL-rhangin^f  edj?e^  of  Ow?  cles,  the  pDns  \  aroln, or  the 

-  :^[l;r.pJ^r^lJrt,.!;^;;;H^   medulla    oblongata;     and 

by  hajuiorrUago  between    tJie  TOach  of  BUrCfical  troat- 
.vhich  wras  not  prwUt'ly  ,  , 

one  of  the  rortiii  ^o<)vt«   ment.     It  IS  only  when  the 

voiieliLpmlt  ftpiHcanyl  un-  .  ir*     ^  *i 

hut  ttui  iow<?r  iMtrt  of  the  pai*alysis    attects   one   sttle 

.an*tot«.aiioii:.wmooid    (that   opposite    to   the  in- 
..-St.  G«>r8«-s  Hospital  j^^^,^^  ^^^^   appears  t«    be 

due   to   one   of   the    well- 


fVnnprej- 
sion. 


lor  tb«*  middJc  nicrUiR^^al  a 


I  known  causes viz.  depression  of  a  fi-acture,  lodgment  of  a  foreign   body  on 

[the  surface  of  the  brain,  extmvasation  of  blood  between  the  bcme  and  dura 
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in  com- 


mater,  or  superfirml  eflWioo  of  pas— that  the  operation  of  trephiuing  is 
Trephining  justifiable.  In  such  circumstancefl  I  tbink  it  is  so,  thoagh  in  none  of  them 
is  it  often  succcftsfaL  The  panilysis  which  accompflnies  depressed  fracture 
or  the  lodgment  of  a  foreign  body  often  depends  really  on  extravasation  of 
blood  within  the  brain  iVom  hieeration.  Extnivasation  of  Mood  above  the 
dura  mater  very  rarely  is  limited  to  the  precise  point  which  can  be  reached 
by  the  trephine,  and  it  also  is  often  accompamed  by  central  or  by  meningeal 
extmvasation.  And  the  numerous  eauges  of  failiii-e  in  trephining  for  paa 
have  aliYHidy  been  fully  detudeiL  Thereforej  though  in  desperate  cases  any 
openition  is  justifiable  which  holds  out  a  reasonable  hope  of  success,  it  i»  not 
to  be  wondered  at  that  trephining  is  very  rarely  successful,  or  that  some 
BUi^eoDS  appear  to  have  almost  altogether  renounced  it. 

These  views  ahuut  the  justifiability  and  the  eauses  of  faihi!*e  of  trephining 
may  be  illustrated  hy  the  figs.  51  and  52,  taken  from  two  cases  of  depressed 
fracture,  in  one  of  which  trephining  was  performed,  and  in   the  other  not. 


.^■ 


/ 


^Vk 


and  tike 

1  (»toy 
•  r  thror 
'  r  frorn 
L  Uilutotl 
If  All  Uw 


Fl«.  52»    CurapnnnJ  (l«*pri'a4t>,l  fnictrirc  of  tfco  ptiriyUl  bone.     Tlic  brain  In  Oib  cwao  waet  liw^^rfttnl 

Mf^Hpeof  bniln  muttor  from  t\w  woiiikI  naliovwl  the  »t>>t'' ^  ■-'  ■  •■"■•r- ...  n.-t  tt...  rv,i.. . 

ivU  H)  WRB  ^uffiHcittly  i««iall>1c>  tu  tfivo  an  ucocMint  <i 
ilnj».    Thru  pulu  in  tbp  hen  I  c-unv  on,  with  3U|>pur 

lli<j  wmiml.     A  tortulvht  »ftcr  the  iwckleiit  he  Ut^^ii..    r>,  .,,.._,    i .    ,,, 

tniiillA.    N«'Xt  (luj  hi^  ,}Uh\.    At  th*'  jxtft-morteiM  exiuriiii;itio»i  n  hirj^r  n"  i»iit 

c>»jt<«r  t-Nirt  of  Uw  mitl.Jl.?  IoIm-  on  (hat  *idc».     The  injnty  wiu»  cau^«d  by  n  t  Jir^ 

The  flnMvihL-  sliMU^  t>,.. ..(  ti-t  Ijmituifnn  of  the  fmcture,  iiikI  the  eiwc  Mith  .■. '  '- 

'^"'                                      niijovoil.     Fijiir.  A  p(riDt^i}U  thec'AU'rTi>iiliiiii!t>tH^t.     At  ono  -f 

**''                                   '   hoic.     it  thi*  f^ortion  of  Uttw  hml  been  n-niovwl,  th«  v<i 

I"''                              ^^*  f*^i' tb*' bttgi?  (riii^'intiit  ut  llw  iJviKwitoaiifo  tif  the  fnuHi  •! 

han  Uiivu  uiit  In  U»r  iir»*iNirfttloii),  und  hy  lifting  uf*  the  upper  of  thf  two  ot  f 

inttTltxrknd  th^-y  ijiktit  lioth  Unyv  I^k-ij  miwt  ctw-^ify  n-^muved.    Thiw  all  lUo  n>i.  re 

«een  In  fig.  u  atk-klng  iutu  tlwj  hmifi^  would  hnvc  hoeu  t*ifceu  a^uy.— **t.  G«*riri  r il...  ..i-^  ,u.,  ^  .    L 

Tn  fig.  51,  although  the  operation  &eem.s  to  have  been  perfunned  most 
thoroughly  and  jnost  snceessfnlly,  as  far  ay  the  elevation  of  the  depressed 
bone  goes,  it  proved  nseiess  in  consequence  of  the  subjacent  mischief.  And 
I  may  take  occasion  to  remark  that  in  many  instances  the  immediate 
object  of  the  opemtion^viK.  the  rejdacemcnt  uf  the  depressed  hone^is  not 
effected  by  any  means  so  fully  as  in  (he  case  before  tis.  The  examiiiatiim  of 
a  large  number  of  Museum  sjieeimens  has  shown  me  that  often,  although  the 
greater  part  of  the  btme  has  been  lifted  up,  and  the  operation  must  have 
appeared  to  the  snrgeon  to  have  Iju'en  completed  (and  no  blame  can  attach  to 
him  for  thinking  so,  and  for  abstaining  on  that  acconnt  from  any  further 
ifderlerenco),  yet  examination  from  the  inside  would  show  spicnla  or 
depressed  edges  still  irritating  the  membnines  or  the  brain. 

In  tig,  52  is  seen  one  of  tiro  ordinary  injuries   in  which  thu   piucticc 
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of  different  snrgeons  varies.  There  was  no  positive  compression  ;  the  brain 
was  deeply  injured,  and  the  surgeon  thought  it  useless  to  interfere.  Yet  it 
is  perfectly  fair  to  argne  that  in  a  case  where  it  would  have  been  so  easy 
to  remove  sharp  edges  of  bone  sticking  into  the  wound  of  the  membranes 
and  irritating  the  lacerated  surface  of  the  brain,  it  onght  to  have  been  done, 
a&  affording  a  patient  the  last  chance,  however  feeble  it  might  be  :  and  such 
is  unquestionably  my  own  opinion. 

Besides  the  cases  which  correspond  to  the  typical  descriptions  of  concus-  Caaes  not 
sion  and  compression  cases  are  met  with   (and  not  rarely)   in  which  the  u^^fu'* 
insensibility  is  by  no  means  complete,  and  where  it  is  difficult  to  sec  whether  above 
there  is  not  some  imperfect  paralysis,  but  where  other  symptoms  are  far  L^^J^tiou 
morcprominent.     In  some  of  these  cases  there  is  delirium,  sometimes  quiet,   orcontu- 
sometimes  furious  and  maniacal,  spasms  or  convulsions,  constant  screaming,   JnSn! 
excessive  irregularity  of  the  pulse,  and  in  many  cases  great  irritability  when 
ronsed.     Such  symptoms  may  be  connected  with  laceration  of  various  parts 
of  the  brain  in  which  the  hajmorrhago  has  not  been  sufficient  to  produce 
complete  compression  ;  but  it  must  be  admitted  that  we  know  little  of  the 
real  anatomy  of  them  beyond  this,  that  in  those  cases  which  prove  fatal  (for 
many  recover)  some  laceration  of  the  brain,  or  extravasation  into  the  mem- 
branes,  appears  to  have  been  always  found.     But  as  such  laceration  and 
extravasation   have  existed  in  cases  presenting  no   such   symptoms,  it  is 
clear  that  the  real  cause  of  the  difference  in   different  cases  between  the 
seqnelsB  of  injuries  which  seem  nearly  identical  in  their  anatomy  is  still  to 
seek. 

In  all  such  cases  it  seems  to  be  the  chief  object  of  treatment  to  avoid  and 
soothe  excitement,  for  which  purpose  strict  quiet,  in  a  darkened  room,  is 
most  essential.  The  head  should  be  sliaved,  and  cold  lotion  or  an  ice-bag 
applied,  if  the  patient  is  not  too  restless  ;  otherwise  it  should  be  constantly 
wetted,  so  as  to  cool  it  by  evaporati  m.  Low  diet  should  be  insisted  on, 
nnless  contra- indicated  by  the  state  of  the  pulse;  and  the  cautious  but,  if 
necessary,  free  use  of  morphia  has  in  some  striking  cases  appeared  to  me  to 
be  of  the  most  signal  service  in  calming  the  spasms  or  fits,  and  so  saving  the 
patient  from  death  by  exhaustion. 

Compression  tends  to  death  by  coma,  i.e.  by  gradually  increasing  insensi-  Traamatic 
bility  and  paralysis,  which,  when  it  extends  to  the  functions  of  deglutition 
and  respiration,  necessarily  proves  fatal.  And  such  paralysis  is  due  to  one 
or  both  of  two  canses,  viz.  pressure  by  extravasatcd  blood  or  pus  or  by 
foreign  bodies,  or  softening  from  inflammation  of  the  substance  of  the  brain. 
Such  inflammation  is  the  most  formidable  accident  in  head-injuries,  and  the 
chief  object  of  our  treatment  is  to  obviate  or  to  combat  it.  In  old  times 
bleeding  was  used  unsparingly  with  this  view — no  doubt  too  indiscriminately ; 
bnt  I  have  met  with  no  hospital  snrgeon  who  does  not  think  that  the  reaction 
against  this  '  antiphlogistic '  treatment  has  also  been  too  indiscriminate,  and 
who  could  not  recall  striking  instances  of  the  benefit  of  judicious  venaesection 
in  cases  of  apprehended  or  incipient  inflammation  after  injury  to  the  brain. 
The  great  point  is  to  be  aware  of  the  symptoms  which  mark  the  onset  of  this 
inflammation,  so  as  not,  on  the  one  hand,  to  depress  the  patient,  and  possibly 
favour  the  occurrence  of  diffuse  suppui-ation  by  injudicious  and  unnecessary 
loss  of  blood,  or,  on  the  other,  to  allow  the  inflammation  to  get  ahead,  when 
bleeding  will  probably  prove  useless. 
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Tranmatk*  iiiflaraiuatioB  affects  either  tliuiiiembranes  (iTieinngitJB)  or  the 
stiljHtaiice  of  the  brain  (encephalitiB).  The  meTiibriiiies  uufy  be  involved  in 
injur  J  of  the  boue,  the  indaramation  sprcaJiiif^  tram  the  dura  mater  inwards, 
leading  to  eftasion  in  tlie  arachnoid  cavity,  where  It  is  al must  always  diifased, 
and  to  inflammatory  eel hilitia  of  the  pia  mater;  or  the  inflammation  may 
spi'cad  oiitwanis  from  the  injured  bniin,  and  then  it  is  often  limited  to  the 
pia  mater.  Traumatic  encephalitis  may  be  eanaed  by  the  spread  of  menin- 
gitis inwards,  or  it  may  be  the  ivsult  of  lesion  of  the  substance  of  the  brain, 
and  so  follow  on  a  case  which,  baa  commenced  as  one  of  *  simple  concussioti/ 
Its  common  results  are,  soflening,  asually  of  the  surface,  sometimes  also  of 
the  centra!  parts,  of  the  brain,  effusioD  into  the  ventricles,  or  abscess  of  the 
brain. 

The  symptoms  of  meningitis  and  enccphalitiB  have  not  l>een  found  as  yet 
to  admit  of  diagnosis  from  each  other  be3^ond  such  aconjecitiral  opinion  as  is 
derived  from  the  exciting  cause.  The  early 
symptom 8  are,  pain  in  the  head,  feverish ness,  hot 
skin,  quick  pulse,  contraction  of  the  pupils,  in- 
tolei-ance  of  light  and  soand.  Then  sickness 
ensues,  witb  restlessness.  Convulsions  succeed — 
at  least  this  is  tlie  usual  order  of  appearance  of 
this  sympt^sm,  thoug^h  there  are  eases  in  wdiich 
they  come  on  veiy  early,  and  are  almost  the  firrit 
alarming  symptom  noticed.  They  are  folio  wed, 
or  sometimes  preceded,  by  delirium.  Coma  en- 
sues, and  then  jiiuidysis.  The  first  onset  of  in- 
flammation may  be  lieralded  by  rigoi's  ;  but  rigors 
occur  usually  in  the  later  stage  of  inflammation, 
and  may  be  taken  as  indicative  of  ftup[)u ration. 

Whenever  tniumatic  meningitis  or  encephalitis 
ia  diagnosed,  or  even  when  there  is  reasonable 
cause  for  apprehending  such  an  event,  the  first 
indication  is  certainly  to  shave  the  head,  and  apply 
cold  to  it,  to  purge  the  patient  very  freely  by  a 
large  dose  of  calomel,  fi^l lowed  by  a  saline  purga- 
tive, and  io  keep  bim  very  quiet  in  a  darkened  i\ioui.  If  the  pulse  rises 
decidedly  in  rnte,  and  if  its  volume  and  hardness  also  incrnaae,  I  never  saw 
a  case  in  which  any  harm  resulted  from  ii  modentte  bleeding  (say  10  to 
12  ozs.),  and  many  in  which  it  did  great  gi>od.  At  the  same  time  mercnrj 
sbouki  be  given  in  powder,  calomel  being  the  salt  usually  selected,  in  dosesi 
of  about  2  gra.  four  or  six  times  a  day.  The  powder  can  he  placed  on  th© 
back  of  the  patient's  tongue  witb  a  little  sugar,  if  he  is  unable  or  unwilling 
to  swallow.  When  there  is  much  excit^L^ment,  and  esiwcially  if  convulsions, 
are  present  and  are  severe,  morphia  is  very  beneficial,  either  combined  with 
the  calomel  or  introduced  under  the  skin,  or  both.  We  have  the  high 
authority  of  ifr,  Hewett  for  saying  that  *  opium,  or  better  stilly  morphia  is 
doubtless  of  great  viilue  in  many  cases  presenting  some  of  the  most  chamc* 
t eristic  symp turns  of  inflammation/  *  The  main  qnestions  in  the  subsequent 
treatment  are  whether  to  repeat  the  vencesection,  and  whether  the  trephine 
is  indicated.  The  first  is  a  matter  which  will  tax  the  surgeon's  judgment 
and  tact.     There  can  be  no  doubt  that  many  cases  have  termiiiafced  unfa- 
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vonrably  from  ovcrbleeding,  of  which  Mr.  Hewett  records  a  remarkable 
example,  where,  however,  the  diagnosis  was  also  at  fault,  for,  after  death,  no 
anatomical  proof  of  inflammation  was  found.  But  this  ought  not  to  dis- 
courage the  surgeon  when  the  indications  are  clear,  i.e.  if  the  same  symp- 
toms which  first  led  him  to  bleed  still  continue,  or  even  increase.  A  very 
valuable  contra- indication  to  repeated  venassection  is  pointed  out  by  Mr. 
Hewett  in  the  watery  condition  of  the  blood,  which  sometimes  is  noticed 
after  one  or  two  bleedings.  In  cases  where  the  indications  of  cerebral  con- 
gestion and  excitement  persist  (heat  of  head,  excessive  pulsation  of  carotids 
and  temporals,  violent  delirium),  but  the  genei-al  circulation  hardly  warrants 
bleeding,  leeches  may  bo  applied  to  the  scalp  and  temples.  As  to  the  indica- 
tions of  the  formation  of  pus  beneath  the  cranium,  and  the  symptoms  which 
justify  trephining,  reference  must  be  made  to  p.  131. 

Hernia  cerebri  is  a  consequence  of  local  or  limited  inflammation  of  a  Hernia 
portion  of  the  brain,  co-existing  with  wound  or  sloughing  of  exposed  dura  ^'®*>"- 
mater,  whereby  the  inflamed  brain  is  forced  through  the  skull.  It  is  not 
every  wound  of  the  brain,  even  when  it  involves  loss  of  substance,  which 
necessarily  produces  hernia  cerebri.  I  have  seen  a  portion  of  the  brain  sliced 
off  (in  a  case  of  oncephalocele  mistaken  for  encysted  tumour),  and  no  harm 
result.  And  there  are  plenty  of  instances  on  record  in  which  large  portions 
of  the  brain  have  been  torn  away  in  injuries  of  the  head,  and  the  wound  has 
healed  kindly.  But  very  commonly  after  a  compound  fracture,  in  which  the 
dura  mater  has  also  been  lacerated,  in  a  few  days  an  offensive  ichorous  dis- 
charge is  noticed  from  the  wound,  and  a  fungous  mass  begins  to  sprout  out  of 
it.  This  sloughs  and  drops  off*  in  fragments,  which,  if  examined  in  the  micro- 
scope, are  founJ  to  consist  in  great  part  of  the  products  of  inflammation. 
Sometimes,  indeed,  they  consist  entirely  of  such  products,  and  to  these  pro- 
trusions the  name  of  *  false  hernia  cerebri '  is  sometimes  given,  reserving  the 
name  of  *  true '  for  those  in  which  the  characteristic  structure  of  the  cerebral 
substance  can  be  found. 

Hernia  cerebri  is  generally  fatal,  though  by  no  means  universally  so.  It 
commonly  occurs  in  compound  fracture  of  the  vertex ;  but  I  have  figured 
above  an  instance  in  which  it  took  place  in  the  middle  fossa  of  the 
base  of  the  skull ;  and  Mr.  Holden  has  referred  to  a  remarkable  instance 
in  the  anterior  fossa,  where  the  patient,  a  boy,  lost  a  large  quantity  of  brain- 
matter  throngh  the  nose,  but  ultimately  recovered.  I  once  watched  a  case 
in  which  the  greater  part  of  one  anterior  lobe  of  the  cerebrum  was  discharged 
through  a  compound  fracture  of  the  orbit,  in  which  the  whole  roof  of  the 
orbit  had  been  removed.  There  were  remarkably  few  symptoms,  and  the 
boy  seemed  to  have  a  fair  chance  of  recovery,  when  symptoms  of  general 
pyaemia  developed  themselves,  and  he  died  eighteen  days  after  the  injury.  It 
is  often  remarkable  how  little  the  functions  of  the  brain  suffer  even  when,  as 
in  this  case,  the  actual  loss  of  substance  is  great.  Often,  however,  the  real 
loss  is  but  small,  since  a  great  proportion  of  the  fungus  consists  of  inflam- 
matory products. 

No  treatment  is  either  necessary  or  indeed  admissible  in  hernia  cerebri, 
beyond  such  applications  as  may  coiTcct  the  foetor  of  the  discharge  as  far  as 
possible.  All  attempts  to  repress  the  protrusion  are  dangerous,  and  probably 
ineflBcient,  and  the  practice  of  shaving  it  off*  is  quite  exploded. 

I  can  say  but  little  on  the  subject  of  direct  lesion  of  the  nerves  at  the 


common, 
in  fmctarea  of  tlie  base  loss  of  hear! tig  aiui  facial  paralysis  are  not  nii- 
frequeDtljr  noticed.  Extmvasatioii  of  blood  in  the  eheath  of  the  optic 
Derve  Las  been  found  after  death,  and 
blindness  may  be  so  caused,  and  may 
pass  away,  though  in  other  cases  ifc 
has  resulted  fnini  absolute  laceration 
of  the  nerve,  and  is  then  probal>Iy 
permanent.  But  all  the  nerves  of  the 
base  (with  the  exception,  I  believe,  of 
the  little  fourth  nerve)  have  presented 
distinct  evidence  of  tmu mat ic  lesion,   F««-^-   E^mva«iqufiof  Woodmti»e«heRtbof  t^^ 

»  optic  iwunc  after  injury^  l-^  thtj  lien  J-     From  Mr. 

as  Ludicated  by  the  loss  of  their  fiinc-  iirwctt*  i»my,  'Syst,  of  surg..'  2nd  &i.  vol.  u. 
tion,  and  proved  by  post-mortem  ex- 
amination. No  treatment  can  be  adopted ;  but  the  symptom  is  often 
valuable  in  a  diagnostic  point  of  view.  It  is  importimt  to  remember  tlie 
fact  on  which  Mr.  Le  Gros  Clark  has  laid  some  stress,  that  the  symptoms 
of  panilysis,  indicating  lesion  of  the  nerves  at  the  base  of  the  skull,  often 
do  not  present  themselves  till  three  or  four  days  after  the  receipt  of  the 
injury,  showing-  that  tliey  are  duo  to  inflammatory  reaction.  This  fact, 
however,  by  no  metms  negatives  the  diagnosis  of  fracture,  since  a  fractare  is 
one  of  the  most  probable  causes  of  snch  iuilammatiorj. 


the;  r^kuli. 


The  opemtion  of  trephining  the  skull,  altliough  it  is  always  called  by  that 
name,  is  not  always  performed  with  the  circular  saw  called  Trephine.  The 
elevated  edge  of  an  injured  lx>ne  is  often  more  easily  and  expeditiously 
removed  by  the  saw  which  bears  Hey's  name  ;  thongli,  as  Mr.  Hey  |x>ints 
out,  it  was  originally  figui'ed  in  Scultetus^s  *  Armamentaniim  Chirurgicum/ 


t.^t4^^t^^4^^.«  t  r  f  ♦. 


o        o 


Flu.  flfl.    ilej'i*  Saw  ffrom  ITey's  *  Sarsery  *), 

and  was  either  revived  or  re-invented  by  Dr.  Corbel  1  of  Pontrefact,  who 
showed  it  to  Mr.  Hey.  The  sti-aight  edge  enables  the  Burgeon  to  remove 
any  length  of  bone  at  one  stroke.  When  a  curvilinear  direction  has  to  be 
given  to  the  section  the  round  edge  must  he  used. 

Trephining  is  an  operation  which  is  neither  very  easy  in  all  cases  nor 
destitute  of  dangers  of  its  own  in  any.  The  soft  parts  ai^  first  to  be  cleaned 
carefully  fram  the  |mrt  of  the  bone  on  which  the  trephine  is  to  he  ajtplied, 
which  in  cases  of  fracture  should  be  the  sound  bone  on  the  edge  of  the 
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depressed  portion,  and,  if  there  are  two  depressed  and  interlocking  pieces,  the 
trephine  hole  should  hit  the  edge  between  tliom  (see  fig.  52).  The  pin 
of  the  trephine  being  run  out  and  fimilj  fixed,  is  applied  at  such  a  point  as 
will  secure  this  object,  and  then  by  a  screwing  motion 
the  section  of  the  bone  is  commenced.  When  the 
grooye  is  deep  enough  to  ayoid  all  risk  of  the  tre- 
phine slipping,  its  pin  is  withdrawn,  and  as  soon 
as  the  surgeon  believes  that  ho  has  got  through  the 
external  table  he  begins  to  proceed  with  caution, 
and  with  a  very  Hght  hand,  often  feeling  the  groove 
with  a  fine  probe,  or,  as  is  more  usual,  a  common 
quill  toothpick.      When  the  internal  table  is   per- 


FicJ.  .'i7.  Trephino.  The  cen- 
tral I'in  is  «i«n  projecting 
slightly  bi'yond  the  terth  o< 
the  sjiw.  It  Clin  Ik?  with- 
dmwn  nltojfether  within  the 
crown  of  the  in»tnimont  by 
the  wrrew  which  is  seen  in 
the  cleft  of  the  bto  Ik. 


no.  M.  The  •  Elevator.*  Iffm.  In  trephfnfnjf  ft  Is  well  to  hare 
s  fev  devaton  of  different  hha}«s  and  cnrves  at  hand.  The  one 
hcM  repRoented  !«,  however,  one  of  the  most  nKcfuI. 


forated  at  any  part  of  the  circle  the  elcvaior  is  introduced  here,  and  tho 
crown  of  bone  will  generally  come  away.  If  it  does  not  do  so,  the  internal 
table  must  be  sawn  in  some  other  paii  ;  but  the  trcj)hine  must  not  be  pressed 

on  the  part  already  sawn  thi*ouf^h, 
for  fear  of  wounding  the  dura 
mater.  When  the  first  crown  of 
trephine  has  been  removed  it  may 
be  necessary  to  take  away  a  se- 
cond or  a  third,  or  to  saw  off  tho 
projecting  edges  of  the  sound  lK)ue 
with  Hey's  saw  (as  in  fig.  51 )  ;  or 
perhaps  the  whole  oj>e ration  may 
be  accomplished  with  the  saw,  in 
^  ^''^^vs^^<^>..^v^^; v;: : -iji^:::^-^*"""^  using  which  the  same  precautions 

Fio.M.  The  vertex  of  the  »»kuii,  with  a  portion  of  hone  are  to  betaken  as  in  sawing  with 
irrS.l:;{:J?"tfJ°X?'r'I.;ju?rT^^^^^^^^^  tl.c  trephine;  but  there  is  less  risk 
l;r'i!rn.^^iU"i,''trtSr^S„'l'':f'T£^C^   of  .vounding  the  dura  mater  with 

removrf  is  twice  a«  jfrcat  behind  as  in  front.    In  con-  Hev's    saw,  sinCC  it    is   oulv  aPpHed 
Beqaenoe  of  thig  imvularity  in   thicknctw  the  dnra  "^  ,  '      _        _  ,  , 

mater  waa  wounded  in  the  operation.— St.  George's  OU    the    SOUud     cdcTe     cloSC    tO     the 

Hoepital  Mnacnm,  Ser.  ii.  No.  24.  «        .  n    ,  .,        , 

fracture,  and  here  the  dura  mater 
has  of  course  been  di-iven  down  by  the  depression.  The  greatest  danger  to  the 
dura  mater  is  in  cases  like  the  one  from  which  the  annexed  figure  was 
taken,  where  the  skull  is  of  different  thicknesses  at  different  parts  of  the 
circle. 
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CHAPTER  VIII. 

INJURIES     OP     THE     BACK. 

Sprains  of     Sprains  of  the  back  are  amongst  the  commonest  of  all  accidents.      They  are 

t  e  ac  .  ^^^  effect  of  wrenches  or  contusions,  either  of  which  produce  violent  flexion 
of  the  whole  column,  and  which,  therefore,  sprain  it  at  the  part  where  such 
flexion  is  arrested,  viz.  near  the  sacrum. 

The  injury  consists  in  stretching,  and  in  the  severer  cases  probably  more  . 
or  less  rupture,  of  the  muscles,  fasciae,  and  ligaments  on  the  posterior  aspect 
of  the  spine,  while  the  parts  in  front  may  be  more  or  less  crushed ;  and,  in 
particular,  the  kidney  is  sometimes  contused  or  lacerated.  The  latter 
injury  will,  however,  be  treated  of  by  itself  in  a  subsequent  section.  When 
there  are  symptoms  of  injury  to  the  spinal  cord  itself  (*  concussion  of  the 
spine,*  as  it  is  termed),  those  symptoms  constitute  the  main  feature  of  the 
•  case,  and  will  be  spoken  of  presently.  In  this  place  I  shall  speak  merely  of 
the  uncomplicated  sprains. 

S^nnptomB.  There  is  swelling  at  the  injured  part,  with  subsequent  inflammation  ;  but 

generally  no  visible  ecchymosis,  since  the  blood  which  must  have  been 
poured  out  is  beneath  the  deep  aponeurosis.  There  is  great  pain  in  moving, 
and  especially  in  extending  the  spine.  The  prognosis  is  very  favourable, 
though  recovery  is  often  slow. 

Treatment.  If^  from  the  severity  of  the  injury,  the  patient  is  at  all  collapsed,  the  first 

indication  is  to  revive  him  from  that  condition.  Then  at  first  moderate 
general  and  local  antiphlogistics  will  be  indicated,  with  opiates,  mercurial 
purges,  Dover's  powder  at  night,  salines,  spoon-diet,  and  leeches.  Afterwards 
fomentation  with  poppy-heads,  warm  Goulard  lotion,  with  laudanum,  or 
compresses  of  tincture  of  arnica  (^j.  to  Oj.).  When  the  patient  is  able  to 
move  in  bed  and  sit  up,  friction  and  stimulating  embrocations  (liniment, 
lodi,  Terebinthino},  Sinapis),  or  blistering  or  painting  with  iodine  will 
probably  relieve  any  remaining  pain.  In  obstinate  cases  an  occasional  light 
touch  with  the  actual  cautery  is  very  beneficial. 

Fracture  Fracture  or  dislocation  of  the  spine  is  one  of  the  most  surely  fatal  of  all 

tion  of  the"  accidents.      Fracture  sometimes  affects  only  some  of  the  processes  of  the 
spine.  vertcbraj — most  commonly  the  spinous — and  the  mobility  of  the  fractured 

process  is  the  only  symptom  necessarily  connected  with  the  injury.  No 
treatment  is  required  beyond  rest  and  a  bandage.  But  when  *  fracture  of  the 
spine/  is  spoken  of,  it  is  understood  that  the  continuity  of  the  whole  vertebral 
column  is  severed.  The  gi-avity  of  the  injury  does  not,  however,  depend  on 
the  fracture  itself;  for  although  no  doubt  the  spinal  column  is  the  centre  for 
almost  all  th3  movements  of  the  body,  and  its  integrity  is,  therefore,  neces- 
sary for  any  active  motion,  yet  this  integrity  would  be  restored  after 
fracture,  by  bony  union,  as  in  any  other  bone,  and  the  solidity  of  the  column 
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>alf3  probnlily  not  be  materially  irufmiitd.  Fig.  511  is  an  exatnjjle  of  the 
ftpair  of  a  fructaru  of  the  spine  by  bony  iitiiou  in  a  patient  wbo  bapjicned  t-o 
siir\*ive  long  enougb  for  tbe  completion  of  the  process.  But  the  hiBtury  of 
the  same  prepanition  id&o  illDstratea  the  reason  wliy  this  injury  is  so  fatal, 
for  the  cord  in  tViat  case  was  erufhod  l»y  the  fructurUj  as  it  almost  always  is  ; 
BO  that,  although  tbe  bones  united,  the  spinal  syniptonaB  were  unrelieved,  and 
parsned  their  usual  course  to  a  fatal  to nni nation. 

In  descnhing,  therefore,  the  symptoms  of  fracture 
(or  dislocation)  of  the  spine,  I  must  pivmisc  that 
most  of  these  symptoms  arc  what  are  called  (on  p. 
lO*))  mei'ely  the  rational  Kymptoras  of  fracture,  i.e. 
lewions  for  which  we  can  iind  no  other  cause;  and 
that  eou.e  cases  occur  in  which  similar  symptoms 
(or  symptoms  very  nearly  similar)  a[)pear  to  be  pro- 
duced hy  contusion  of  the  cord  without  fracture ; 
w*hile,  on  the  otlier  hand,  there  are  cases  on  record 
in  which  fracture  of  the  8]>ine  has  been  jiroved  by  post- 
mortem ex  a  nn' nation  to  have  occurred,  yet  in  which 
there  have  Viccn  no  such  symptoms,  in  consequence 
of  the  cord  having  escaped  injury. 

The  symptoms,  then,  of  fracture  of  tlie  «pino 
are  as  follows:  nain  in  the  i)art,  affqri'aYatcd  by  pas- 

Flo.  69.     Fructtti*  of  Uic  noftic        .  , .  *  ,  .  ^  ,    7 •  p  •  i 

nni  H,  rhe  TTitfrnr  tmvinir  sivc  motion,  morc  Or  less  mcapnbility  ot  moving  the 
spine  at  that  part  and  dcfonnity  of  the  spinal  column. 
All  these  are  no  douht  direct  symptoms  of  the 
injury  ;  batihey  are  not  decisive,  w*ith  tlie  exception 
of  the  la,st,  which,  if  present  in  a  marked  degit'c, 
leaves  no  doubt;  but  it  is  frcquontly  absent,     ^fbere 


■r  itfe 

fr.i-iiLU!t>  ,.u  .IrivMi  for- 
wiuil*.  furnijij^  nt\  irrt'ii^'iilar 
ring  c*f  l>on<J  ^vhilc^l  lii.*  in 
front  at  tb<}  »w>t«j  of  rlnu  firrt 
Inmhir.  to  which  it  h  miI- 
d^'ml  h.v  l>.>Tiy  tinl.^n.     An- 

iirnvn  u*>  tlie    18  usually  considciiilMo  collapse  trom  the  seventy  of 

-canikl^    T1--  I    the 

ciiUmitt  Is  rc-1'  ri^i,  ?,ijt  «,HU 
•IJiirht  An((i([iir  onrvattirc.— 
FwiH  «i  iJinx-itm'u  hi  St. 
Ocon^'a  f)c«tiiitul  MuBcuiD, 
Scr.  i.  Ko,  451, 


the  injury.  The  usual  sequela?,  iind  those  by  wbieli 
we  infer  the  existence  of  fmcture,  are  complete 
paralysis  of  motion  and  .sensation  in  all  thi*  part^  sup- 
plied with  nerves  from  below  the  seat  of  the  lesion. 
Thug  in  fracture  above  the  origins  of  the  phrenic  nerve  (i.e.  above  the  foui*th 
cervical  vertebi-a),  thai  nerve,  as  well  as  all  tlie  others  which  supply  the  res- 
pirjitory  muscles,  will  piol}ably  be  paraJj'Sed,  and  death  will  Ik^  instuntaneousj 
With  fracture  lower  down  in  the  neck,  the  patient  will  retail)  the  power  of 
^taphi'dgmatio  breathing,  bat  not  the  motion  of  tbe  interooatals  or  of  any 
ther  muscle  of  respiration,  or  of  any  of  the  muscles  of  the  trunk  or  limbs. 
Sensation  will  also  be  completely  absent  in  all  parts  below  the  neck  (except 
that  in  some  cases  perception  of  impressions  may  still  he  noted  in  the  pnrts 
ippliedby  the  siiperticial  descending  branches  of  the  plexus)  ;  the  sphincters 
*^are  paialysed,  so  that  the  urine  is  at  lirst  entirely  retained,  and  then  dribbles 
over,  and  there  is  no  pow  cr  of  retaining  tlie  fa'ces  ;  the  passage  of  the  catheter, 


*  A  verj'  interesting  cftj»e  i«  relati^d  ty  Mr.  S'haw,  in  tbe  *  Syst.  of  Surg.,*  vok  ii.  p.  306,  in 
which  tt  fracture  with  dispUceineiit  of  die  first  and  second  vertebne  was  acconipinuxl  by  no 
serious  stymptoms,  the  fnig^ments  Iwing  dispfjifod  forwards,  towards  the  pharynx  insLoad  of 
hftckwnrds  on  to  the  cord.  The  patient  diod  from  dropsy  a  yesir  nftervrards,  and  the  prepam- 
tioo  is  1)1  the  Museum  of  Middle#^t?3c  Hospital.  The  ft:iriio  author  (ibid,  p,  31>3)  rc*lftte«  a  ease 
in  whieh  the  pjktient  survived  fifte«n  tuonths  after  a  fnieturo  ot  the  fourth  or  fifth  eervHeal 
vertebra,  though  (ho  co^l  was  enriridy  disorguui^jfld  nt  the  sent  of  fracture,  afid  there  WM 
thttrefore  pjimlpis  of  all  the  p^iilfc  below  tlit?  head. 
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of  thes[iiTi<?. 


thons^lj  uiifolt,  usiiallj  excites  priapiHiii  :  mid  fickliiig  or  pincliing^  tbe  limlis 
tliougb  e{|iially  unfelt,  also  v 
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►Jl 


L'Hcx  moti 


Tbu 


itt^let^t 


is  unaffected,  and  the  patient  usually  free  tram  paiii.  The  temperaturo  of 
the  paralysed  part  varies.  Sometimes  it  is  biglier  than  that  of  the  body ; 
but  this  is  not  always  the  case.^ 

In  fractui'ea  so  high  up  as  this  the  patient  usually  dies  in  two  or  thi^eo 
days,  and  often  much  sooner,  iJeath  in  produced  geuerally  by  the  accumu- 
hition  of  fluid  in  the  lungs,  whieh  the  patient  ifl  uuablo  to  cough  up,  and 
which  chokes  him.  But  when  death  follows  more  rapidly  it  is  pro Imbly  from 
haemorrhage  iuto  the  substance  of  the  con!  or  into  its  theca,  which  produces 
prcasure  on  or  disinfegration  of  the  spinal  marrow  above  the  seat  of  fracture. 
The  lower  down  in  the  column  the  tmeture  is  situated,  the  less  is  the 
extent  of  the  paralysis.  At  the  lowest  part  of  the  linobar  region,  wbcre 
there  is  no  spinal  ci>rd,  but  only  the  leash  of  nerves  of  the  eauda  equina, 
some  of  these  nerves  may  escape  injury  while  the  rest  are  torn,  and  so  the 
resulting  para]y>jis  of  the  lower  limbs  may  be  iniperfect.  Usually,  however, 
in  fractures  of  the  lutubar  spine  the  lower  hmbs  and  the  sphincters  ai'c  totally 
pai'alysed.  In  tlie  dorsal  regiun  there  is  also  paralysis  of  the  ahdominal 
muscles  and  loss  of  sensatinn  to  nn  extent  cori-espondiog  to  the  seat  of  t!ie 
injury,  while  in  the  fracture  of  the  upper  part  of  the  dorsal  spine  symptoms 
of  ditllculty  of  bi'eatlung  occur  which  approach  more  and  more  to  those  pro- 
duced  by  fracture  in  the  cervical  region. 

The  later  symptoms  of  fmcture  of  the  spine  are  due  to  low  inflammation 
of  the  urinary  raucous  mendu'aue.  and  to  sloughing  of  the  skin.  The  urine 
which  dribbles  over,  or  which  is  withdnwvn  from  the  bladder,  is  at  first 
natural ;  but  it  soon  becomes  very  oflensive,  phosphatic  and  alkaline.  For 
a  while  it  may  be  secreted  acid,  and  only  becomes  alkaline  from  decomposi- 
tion in  the  bladder,  but  after  a  time  it  is  seci*etcd  alkaline  in  the  kidney,  the 
inflammation  having  extended  to  that  organ.  This  inflammation  is  partly 
due  no  doubt  to  the  retention  of  the  urine  in  the  bladder,  but  not  entirely  so  ; 
nor  can  it  be  entirely  obviated  by  withdrawing  the  urine  frequently  and 
wa.shing  out  the  bladder  with  acidulated  lotion,  although  these  measures  will 
diminish  it.  In  fact,  I  hero  is  a  tendency  to  low  inflammation  of  all  the 
mucous  membranes  as  well  as  of  the  skin  as  a  consequence  of  the  depriva- 
tion of  their  nervous  influence.  This  is  shown  sometimes  in  the  intestines  by 
the  tarry  condition  of  the  fieces,  and  the  congestion  found  after  death  ;  and 
probably  the  low  bronchitis  which  is  so  constant  in  fractures  high  up  is  not 
caused  by  hypostatic  congestion  alone.  So  also  the  gangrene  of  the  skin, 
though  greatly  accelerated  by  pressure,  is  not  due  entirely  to  that  cause,  as 
will  be  stated  below. 

Apart,  then,  from  complications,  tbe  tendency  to  death  in  fractnrea  high 
up  is  from  the  pulmonary  congestion ;  in  those  low  down  from  urinary 
inflammation  or  from  sloughing. 

The  symptoms  of  dislocation  arc  the  same  as  those  of  iractnre  at  tb©  same 
level,  and  the  cause  of  death  is  the  same.  Thus  in  the  specimen  from  which 
fig.  00  was  taken,  and  wbicli  is  one  of  pure  dislocation  at  the  level  at  which  this 


■ 


'  On  llie  temperalure  after  injuriea  to  the  ri^rviof\l  portion  of  the  ccml  nee  Wiiiidorlicb*e 
'  M.inunl  of  Mcdienl  TlitjrmoTnetry.'  transliittd  by  Pr.  Wootlmrin  for  the  Now  Syd.  Soc.,  p.  423. 
If  wy  can  triiht  ihe  ol.i?eiTJitio«a  there  ncordedj  iho  tt^uqiemturo  him  l>een  founii  hb  high  aa 
1  ll'*  F*  and  us  low  ns  86°.  In  '  Clin.  ^oc.  Trans.,'  vol.  vi.  p.  76t  nmy  Im  fonnd  a  caw  of  la/Cera- 
tion  of  the  cortl  oppOKito  (he  first  dorttal  vertr  hraK  whort  the  temperature  in  the  axilhi  is  said 
to  have  fjtllon  i\&  low  sis  8U'6°  F* 
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injury  is  most  eomnion  (i.e.  at  tbe  n>ot  of  t4ie  neck),  the  npjier  vertebra  was 
thrown  forwnrd  nnd  the  lower  backward,  and  the  cord  crushed  between 
tbem.  Death  took  place  at  the  usual  period,  viz,  two  days  after  the  acci* 
dent.     And  some  amount  of  dtslitcation  is  a  usual  concmn i tan t  of  fracture, 

80  that  the  two  are  always  treated  of  aa  being 
practically  tbe  same  injury,^  Thew  is,  however,  ntHUution 
one  point  of  practical  iraportanee  in  connexion  J»f  t^i^li^ca- 
wilh  the  subject,  vis?,  the  possil>ility  of  diagnosing 
and  reducing  dislocation,  and  the  prospect  of 
benelit  from  such  reduction,  Most  dislocations 
occur  at  the  lower  part  of  the  cervical  region, 
though  a  few  examples  are  recorded  in  tbe  dorsal ; 
and  1  have  published  an  instatu'e  of  one  (of  wlilch 
the  prejnir  itiou  is  in  the  Museum  of  St.  George's 
HoHpital)  between  the  last  dorsal  and  first  lumbar 
vertebra,  in  which  the  dislocation  was  actually 
reduced.^  But  the  reduction  had  no  effect  in 
relieving  the  sjmptomB  of  paralysis,  and  it  is  even 
Fia.  (W.   DkkKation  of  the  uplno  possible  that  the  force  employed   may  have  been 

In  thfrcervioil  region.  Tbe  nfth    \  ^  .  i-i     .      i       ,  i 

and  sixth  ctrvicttj  vcrt.?hru?  ojto  the  cause  ol  suppuration  which  took  place  around 

ctumpk'tcly  wjwirQUHi  from  <-acb       ,  -       i*  >     ■  i       i  '    i  i    ji  it.' 

othtT.  ihf  iiy»ti»eut»i  snbfliivft   the  seat  ot  injury,  and  which  proved  the  startmg- 

mxv  torn  throiijifh,  aiirl  th«  (trtl-  •     i       r  i  *  nj  it  i  i   \ 

tniifttihu    prr<vs*e>*    diHVHaito.i  poi id  of  general  pymmui.     Nor   do   I  «ee  by  what 

^[^^'"7"^^?'^;::^^^*^,;^;;^;  signs  it  is  possible   to  I'ecoguise  the  existenee  of 

i..r  anil  p.i*tcriur  dislocation  apart  from  fractare.    Tet   though   the 

t'.ni  iiimTi^ri».-st*G<jonfe'«Hofu  difitrnosis    may    be  uncertain,     and    thoatrh    it   is 

idtAl  Moiwjiiin,  Son  i.  Ko.  41?.  ^  ,    ,  • ,  ,         i  ,  i         i  i       ^i 

certaHuy  poHsihle  that  harm  may  be  dotic  by  the 
manlpulaiiou,  I  still  think  that  when  the  displaced  parts  eau  be  returned 
with  tolerable  ease  into  their  natural  positiun,  it  is  jastiliablo  to  ivy  thus  to 
libc^rato  the  cord  from  pressure,  whether  we  believe  the  injury  to  be  dis- 
loealion  or  fracture.  And  there  are  doubtleiis  hiHtoriea  of  cases  in  which  the 
surgL'on  has  found  an  amount  of  displacement  of  the  spinous  or  transverse 
cervicjil  processes  which  has  been  evidence  to  his  mind  of  dislocation,  or  at 
any  rate  displacement  of  the  bodies  of  the  vertebra?,  and  which  has  been 
remedied  by  extension,  the  patient  regaining  perfect  health.  But  it  must  be 
allowed  that  these  cases  are  in  many  respects  of  doubtful  vahie,  and  we  have 
yet  to  seek  for  one  in  whicli  immediate  pamlysis  after  an  injury  accom- 
panied with  viBible  displacement  of  the  spine  has  been  remedied  by  reduction 
of  the  projecting  portions.  In  any  ease  in  which  the  surgeon  thinks  it  right 
to  attempt  reiluction,  all  possible  gentleness  and  caution  should  l)e  used,  and 
if  mculerate  furee  is  unsuccessful  the  attempt  should  l>e  abaiuloned. 

This  leads  us  to  the  considenvtion  of  the  ti'eatracntof  fractured  spine.     In   Treiibining 
the  first  place,  if  the  displacement  cannot  be  remedied  by  extension  and        *1^'"^* 
counter*  ex  tens  ion,    can   it   be   by    surgical    openiticui  ?        The    proposal    to 
*  tropliine  the  spine  * — i.e.  to  attempt  in  one   way  or  another  to  elevate  the 
portions  which  have  been  depressed  tui  to  the  spinal  ruarrow^ — ^has  been  sus- 


'  In  Mr.  I-o  Qros  CLtrk's  '  Lecturer  ou  Iho  rHnciples  of  Surgical  DingnoBiff,*  p.  1-42,  will 
ho  fonifid  tbo  iiccotuit  antl  dmwing  of  u  en»o  in  wbich,  ulnrig  with  friR'turo  of  tho  ispiiio,  the 
fiflh  lumbar  verlebni  wns  dislocjit^d  frcmi  all  }U  cuniieolions,  and  liirywn  cniirclv  Uuhind 
the  fipinal  coluuiu. 

*  ♦Sen  iVUh  Soo.  Tnins./  vol.  x,  p.  *2l!J,  Tkc  patient  wus  under  Mr,  Cmwir  Ibiwkins'B 
care.  8ir  Chiirles  B\A\  seems  to  havu  posBeised  ii  ftomtiwhat  similur  propiinitiou,  bur  I  do  nut 
know  whc'llitir  it  i&  still  iu  exittteDco. 


"Toticiifmon  Coiictissfon  of  the  spine  is  a  term  which  is  apphed  t4>  cases  in  whicli  after 

of  the  spine,  injury  the  riinction.s  of  the  sjiiiml  cord  nrc  more  or  less  lost,  but  without  any 
evidence  of  fracture.  The  injuries  which  produce  concussion  of  the  npiue 
vary  f^reatly  in  severity^  and  the  symptomg  vary  ohiO  from  shght  mimhness, 
pricking  scnsiitions,  or  difficulty  of  motion,  to  an  amonnt  of  paralysis  both  of 
iiiotii>n  and  of  sensation  as  great  as  that  of  fracture,  though  commonly  nob 
so  persistent.  The  anatomy  of  concussion  must  vary  also  to  a  corresponding 
extent.  Frequently,  I  have  no  doubt,  the  lesion  cjonalBts  in  hicmorrhage 
exteiTial  to,  or  in  the  suhstance  of  the  cord,  sometimes  most  likely  in  lacera- 
tion of  the  cord,  and  at  othei*s  possibly  in  inflamm&tory  effusion  or  inflam- 
matorj^  softening.  Thai  cases  ever  occur  in  which  the  tissues  of  the 
sjtinal  marrow  and  its  vessels  aro  uninjared,  as  would  be  implied  by  the 
term  *  concussion,*  if  rigidly  interpreted,  is  as  unproved  in  the  case  of  the 
spine  as  of  the  craniuuu 

The  syraptiims  io  which  the  term  concussion  of  the  spine  is  applied  come 
on  cither  immediately  on  the  injury  or  after  an  interval  of  uncertain  dura- 
tion. 1  do  not  know  tliat  I  can  do  lietter  than  quote  two  of  the  cases  which 
Mr.  Le  Gros  Clark  gives  as  instances  of  concussion  of  the  spine  following  in 
one  ease  imraeLliat<.'Iy^  and  in  the  other  subsequently  to  an  injury,  *  A  man 
36  years  of  age,  weighing  IH  stone,  was  tripped  up  in  the  roa<l^  and  fell 
heavily  on  his  leil  hip,  and  then  turned  over  on  bis  back.  On  trying  to  rise 
he  failed,  not  having  any  power  of  movement  in  either  lower  extremity.  Ho 
wm  brought  at  once  to  the  hospital.  Cki  admittance  he  complained  of 
pain  in  the  lumbar  region,  and  there  w^as  slight  tenderness  in  pressing 
the  spimnis  ridge  of  this  part;  hut  careful  examination  failed  to  detect 
any  irregularity  or  other  sign  of  mecliauieal  injury  of  the  vertebi^al 
Cflluninu  There  was  entii'e  loss  of  pi:»wer  in  his  lower  limbs;  be  could  not 
oven  move  a  t*>c ;  sensation  was  impaired;  be  said  his  legs  were  numbed. 
Tht^re  was  slight  priapism,  and  he  was  unable  to  micturate.  His  pulse  was 
60,  but  there  were  no  signs  of  well-marked  collaf>se.  On  the  third 
day  he  was  able  to  move  his  toes  a  little.  On  the  ninth  day  sensation 
was  j>erfeet,  but  be  bad  made  very  little  progress  in  regaining  muscular 
power.  Nearly  three  weeks  elapsed  before  be  was  able  to  dispense  with  tl>e 
ciithcter ;  and  at  the  expimtion  of  five  weeks  be  wjus  still  almost  as  helpless 
in  moving  any  part  of  his  lower  extremities.  He  remained  in  the  bo.spital 
for  four  montlis,  his  health  being  tolerably  gtiod  throughout.  He  was  then 
able  to  get  about  very  fairly,  but  with  a  shii tilings  unsteady  gait.* 

The  tliagnosis  of  a  case  of  tliis  sort  fram  one  of  fracture  will  rest  partly, 
as  Mr.  Clark  observes,  on  the  absence  of  the  local  signs  of  fracture,  and  on 
the  fact  that  tlie  accident  is  not  one  likely  t^  have  produced  frsicture,  and 
jiartly  on  the  jHirtial  extent  of  the  pai^alysis.  Yet,  as  lie  adds,  *  in  some 
cases  where  the  symptoms  are  persistent,  doubt  must  ix?main  as  to  the  true 
nature  of  the  lesion,  and  a  caul  ions  prognosis  is  therefore  required.* 

The  case  in  which  symptoms  of  spinal  concussion  followed  after  an  interval 
is  as  follows; — *  A  man  was  injured  in  a  collision  in  the  tunnel  four  or  6vo 
miles  from  Brighton.  He  walked  this  distance  with  some  difficulty  into  the 
town,  and  within  twenty  hours  l>ecame  entirely  paraplegic.  Ho  recovered 
slowly  ;  and  after  a  lapse  of  two  years  was  able  to  walk  as  well  as  before  the 
accident.  One  spot  in  the  back  was  always  tender,'  and  continued  so  at  the 
time  of  the  report,  wliich  was,  I  believe,  about  five  years  after  the  injury. 

These  cases  of  spinal  concussion  have  acquired  great  surgical  and  even 
public  intert3Bt  of  late,  from  the  frequency  with  which  they  really  occur,  and 
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from  the  frt»quency  also  with  which  they  are  alleged  more  or  less  falsely  to 
have  occarred  in  cases  of  railway  injury.  No  part  of  a  surgeon's  duties  is 
more  difficult  ^hau  that  of  forming  an  opinion  in  these  cases,  in  which  the 
alleged  symptoms  are  sometimes  entirely  fabricated  ;  at  others  mixed  with 
more  or  less  of  unconscious  exaggeration  or  delusion,  the  result  of  mental 
causes;  at  others  I'eally  existing,  but  in  so  latent  a  condition  that  it  is  hardly 
possible  at  first  to  believe  in  their  reality.  It  is,  therefore,  no  wonder  that 
the  most  eminent  surgeons  constantly  differ  in  their  estimate  of  such  cases,  and 
that  they  constantly  make  opposite  errors,  by  denying  the  reality  of  symptoms 
which  the  after-progress  of  the  case  shows  to  have  been  perfectly  genuine, 
or  by  accepting  others  which  are  fraudulent  or  imaginary.  No  donbt  as  this 
class  of  cases  becomes  more  familiar  snch  differences  of  opinion  will  become 
rarer ;  and  they  would  even  now  be  far  less  common  if  the  system  of  onr 
conrts  of  law  would  permit  of  a  deliberato  examination  and  report  by  a 
medical  commission  authorised  to  avail  themselves  of  all  necessary  oppor- 
tunities for  pronouncing  an  unbiassed  judgment.  As  it  is,  both  sides  in  the 
trial  have  an  interest  in  procuring  medical  testimony  on  hasty  examinations 
from  which  one  aspect  of  the  case  has  been  concealed  as  far  as  possible. 

Railway  injuries  are  not  usually  pure  examples  of  concussion  of  the 
spine,  but  the  spinal  injury  is  mixed  up  with  symptoms  of  general  shock, 
besides,  as  may  easily  be  the  case,  definite  lesions  of  other  parts  of  the  body. 
I  will  again  quote  from  Mr.  Le  Gros  Clark,  who  speaks  thus  on  the  subject 
of  railway  injuries  affecting  the  spine :  *  Spinal  concussion  may  be  imme- 
diate and  well  marked  ;  or  the  indications  of  spinal  mischief  may  not  super- 
vene until  after  the  lapse  of  some  time.  General  shock  is  often,  but  not 
always,  in  excess  of  that  which  accompanies  simple  concussion ;  in  some 
instances  the  collapse  is  great,  accompanied  by  insensibility,  but  without 
evidence  of  injury  to  the  head.  Reaction,  under  such  circumstances,  is  tardy 
and  irregular.  Numbness  and  tingling,  sometimes  local,  sometimes  universal, 
is  complained  of.  Other  symptoms  are,  rigor,  continued  sickness,  inter- 
mittent fits  of  numbness,  excito-motor  spasm  in  the  limbs,  violent  throbbing 
sensations,  or  sense  of  heat  or  cold  in  the  head  or  other  parts,  want  of  sleep 
or  continued  drowsiness,  confusion  of  intellect,  enfeebled  muscular  power, 
deafness,  defective  sight,  acco^ipanied  by  ocular  spectm ;  hypencsthesia  in 
some  parts,  but  especially  in  the  spine  ;  great  emotional  excitability.  Besides 
these  I  could  enumerate  other  more  especial  symptoms ;  but  they  have  been 
peculiar  to  isolated  cases.  With  i-are  exceptions,  extreme  sensitiveness  of  the 
spine  is  present,  in  these  cases,  and  more  frequently  located  at  some  particular 
part  than  distribnted  over  the  whole  column.  Again,  this  pain  on  pressure  is 
sometimes  referred  to  the  lumbar  muscles,  at  other*^  to  the  spinous  ridge.  In 
some  of  these  cases  the  patients  entirely  recover  after  a  longer  or  shorter 
interval ;  in  others  the  health  is  permanently  enfeebled,  and  a  life  of  pro- 
tracted discomfort  is  entailed;  or  the  sufferer  sinks,  emaciated  and  exhausted, 
into  a  premature  grave ;  or  becomes  the  victim  of  some  acute  disease, 
the  destructive  tendency  of  which  his  defective  organism  is  incapable  of 
resisting. 

*  It  will  be  perceived  that  many  of  the  foregoing  symptoms  and  signs  may 
be  referred  to  what  we  are  accustomed  to  regard  as  concussion  of  the  spine, 
but  many  also  are  due  to  general  rather  than  special  nervous  shock.  In  some 
instances  there  is  probably  meningeal  mischief ;  but  the  indications  in  others 
clearly  point  to  organic  change  in  the  cerebro-spinal  centre. 

*  I  have  already  shown,  in  a  preceding  lecture,  how  powerful  an  influence 
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emotional  shock  or  pliysical  concussion  may  exercise  on  organic  virility  j  and 
I  think  it  not  inconsistent  with  acknowledpred  facf^  to  affirm  that  protracted 
fanctional  distui'bance,  or  even  fatal  disease,  may  be  the  conseqncnce  of  a 
mde  shock  sinioltaneonsly  to  the  nervo-centres  of  the  emotions,  of  organic 
and  of  animal  life.  T  am^  therefore,  disposed  to  r'^gard  these  cases  of  so- 
called  railway  spinal  concussion  as,  generally,  instances  of  nntveraal  uervonB 
shock,  ratlier  than  of  special  injury  to  the  spinal  cord.  At  the  same  time  I 
admit  that  in  this  clasB  of  cases  we  meet  with  instances  of  simple  concussion, 
but  I  SCO  no  reason  for  taking  them  oat  of  the  category  of  concussion  of  the 
spine  from  other  censes/  * 

Mr.  Clark  gives  also  an  account  of  the  post-mortem  appearances  of  the 
Bpinal  cord  in  two  cases,  one^  under  bis  own  care,  in  a  child  who  had  sus* 
taiued  an  injary  to  the  spine  without  fracture,  and  not  producing  paralysis  at 
first,  though  this  soon  afterwards  supervened-  The  child  died  three  months 
afterwards  with  inflammation  of  the  whole  cord  below  the  eighth  dorsal  rer- 
tebni.  Thei"e  was  no  trace  of  hoomorrbago  nor  of  disease  of  the  membranes, 
but  the  Bpinal  cord  was  replaced  by  a  mere  *  string  of  soft  atrophied  nerve- 
matter.'  In  the  other  case,  which  was  under  the  observation  of  Dr.  Lock- 
hart  Clarke,  and  is  published  by  hira  in  the  *  Path.  Soc.  Tmns.,'  voL  xvii,, 
the  case  was  one  of  ordinary  railway  injury,  the  patient  having  survived 
three  and  a  half  years.  His  gait  had  been  '  unsteady,  somewhat  like  partial 
intoxication,  but  without  jerking  or  twitching;'  and  latterly  his  speech  had 
become  thick  and  hesitating.  The  spinal  cord  was  waited  and  slirunken, 
and  its  white  matter  showed  evident  traces  of  inflammatory  degeneration," 
Tlie  brain  was  also  pallid  and  soft,  particularly  on  the  under  surface  of  both 
anterior  lobes. 

It  would  be  impossible  in  a  work  Hke  this  to  go  fully  into  the  very  diffi- 
cult pixiblem  of  the  diagnosis  of  cases  of  railway  injury.  The  subject  is 
treat<?d  of  with  eonspienous  ability  in  Mr.  Erichsen's  well-known  work  on 
*  Railway  Injuries/  to  which  I  would  i*efer  the  reader  for  a  more  adequate 
view  of  the  symptoms,  pathology,  and  treatment  of  these  di  flic  alt  cases  than 
my  hniits  allow*  I  would  only  say  liere,  that  when  there  is  any  doabt  of 
the  patient's  veracity  or  of  the  reaUty  of  the  symptoms  in  all  cases  of 
alleged  inability  to  perform  certain  movements,  it  is  most  satisfactory  to 
have  physical  evidence  of  the  wasting  of  the  muscles  concerned  in  those 
movemenlSj  or  other  tangible  proof  of  the  cfFect  of  the  loss  of  function. 
The  effects  of  the  galvanic  cun-ent  applied  to  the  muscles  alleged  to  !)e 
affected  must  be  carefully  watched  and  compared  with  its  effects  when  applied 
iu  those  of  the  other  side.  When  loss  of  sensation  is  alleged  it  is  desirable  to 
examine  the  patient  in  many  vvays^  and  with  his  attention  distiTWited  from  the 
part  in  which  sensation  is  said  to  be  deficient.  UnBteadiness  of  gait  may 
eesiiy  be  simulated,  and  the  fraud  may  be  detected  when  the  patient  is  cleverly  ■ 
thrown  off*  his  guard.  Alleged  loss  of  power  over  the  bladder  ought  to  I 
]>iY>d nee  ^r tain  symptoms  and  appearances  in  the  urine,  and  a  urinous  smell 
about  the  clothes  and  bed  ;  and  finally,  all  the  more*  serious  eases  of  injury  are 
accompanied  with  a  diatarbance  of  the  general  health  which  is  often  'con- 
spicuous from  its  aljseuee  *  in  persons  who  prosecute  claims  against  i*ai1way 
cojupanies.  But  besides  the  grosser  and  more  easily  detected  cases  of  fraud 
instances  are  met  with  oftien  in  practice  in  which  the  mentid  and  bodily 

»  Op.  riL  p.  1 50. 

*  Adm^s^iiig  from  a  microscopical  fi«ctian  of  tho  affWtofi  cord  will  be  found  in  Mr.  Le  GroB 
Clark's  worit. 
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symptoms  arc  so  mingled  together  that  it  is  hardly  possible  to  say  what 
is  the  real  injury  and  what  is  the  patient's  prospect  of  recovery. 

The  prognosis  of  these  injuries  is  also  a  very  difficult  question.  Those  Prognoaia. 
which  come  on  at  once,  and  with  symptoms  of  active  hflemorrhage,  seem  to 
me  on  the  whole  more  encouraging  than  those  in  which  the  mischief  is 
consecutive  on  inflammation,  probably  accompanied  by  tcxtural  changes 
(softening  in  most  cases,  in  others  induration)  ;  and  if,  as  is  sometimes  the 
case,  the  inflammation  spreads  upwards,  and  symptoms  of  cerebral  meningitis 
or  softening  begin  to  make  their  appearance,  the  prospect  of  recovery,  or 
even  of  amelioration,  becomes  still  worse.  Much  also  will  depend  on  the 
state  of  the  general  health.  Those  cases  arn  the  worst  in  which  the  patient's 
condition  goes  on  deteriorating,  and  unluckily  they  are  by  no  means  the  least 
common. 

The  treatment  of  these  cases  at  their  commencement  must  be  by  rigid  Treatment, 
rest  and  by  antiphlogistics — much  as  in  severe  sprain ;  and  Mr.  Erichscn 
with  great  probability  suspects  that  many  of  the  ill  consequences  which  often 
follow  on  railway  injuries  depend  on  the  patient  having  neglected  at  first  to 
observe  that  perfect  quiet  which  should  always  be  enforced  after  such  an 
accident.  When  the  first  acute  symptoms  have  subsided  much  benefit  will 
probably  be  produced  by  counter-irritation  and  the  actual  cautery,  and  by  the 
cautious  administration  of  mercury  in  very  small  quantities,  the  perchlorido 
being  the  favourite  preparation.  When  all  inflammatory  symptoms  have 
subsided  the  use  of  strychnia  is  indicated ;  and  it  is  possible  that  then  the 
patient  may  derive  benefit  from  gentle  exercise  with  all  possible  caution. 
The  general  health  must,  of  course,  be  carefully  attended  to,  and  when  he  is 
able  to  move  the  patient  may  be  advised  to  try  the  efiect  of  change  of 
climate. 
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CHAPTER  IX. 


INJURIES   OP   THE   FACE. 


Wounds. 


Sallrary 
fistula. 


The  free  vascular  supply  which  is  enjoyed  by  all  parts  of  the  face  renders 
the  process  of  union  rapid,  and  the  prognosis  of  all  injuries  bettor,  in 
this  than  in  any  other  part  of  the  body.  It  is  true  that  cutaneous  cry. 
Bipelas  is  common,  but  it  seldom  produces  alarming  symptoms  except  in 
persons  whose  health  is  broken  down  by  intemperance  or  visceral  disease. 
Bruises  are  often  extensive,  since  the  large  vessels  lie  close  under  the  skin, 
surrounded  by  a  loose  cellulo-adipose  structure,  in  which  extravasation  can 
go  on  to  an  almost  unlimited  extent ;  but  it  speedily  subsides  if  the  patient 
is  in  good  health.  All  wounds  ought  to  be  immediately  and  accurately 
united,  with  sutures  if  the  edges  cannot  be  otherwise  kept  in  exact  appo- 
sition ;  and  the  sutures  must  be  supported  with  harelip-pins  when  the  flaps 
are  heavy,  or  in  the  lips,  where  powerful  muscles  are  attached  to  the  skin. 
Even  if  the  wounds  bo  considerably  contused  or  lacerated  they  may  never- 
theless be  united.  Perhaps  no  sloughing  will  ensue,  or  if  the  edges  slough 
still  the  resulting  deformity  will  most  likely  be  less  than  if  the  flap  had  not 
been  replaced.  But  sutures  will  very  likely  leave  a  mark  of  their  own,  so 
that  they  should  not  be  used  unless  absolutely  necessary ;  they  should  be  as 
delicate  as  is  consistent  with  security,  and  they  ought  always  to  be  with- 
drawn  as  early  as  possible.  Even  in  adults  and  in  the  lips  there  is  no  reason 
for  leaving  the  harelip-pins  in  longer  than  forty-eight  hours. 

One  of  the  most  disagreeable  complications  of  wounds  of  the  face  is 
salivary  fistula.  This  is  caused  usually  by  a  wound,  but  sometimes  by  an 
abscess,  which  lays  open  Steno's  duct.  The  saliva  is  constantly  running 
out  on  the  cheek,  and  the  flow  is  increased  when  the  patient  eats  or  when 
his  *  mouth  waters.'  If  the  division  is  complete  the  patient  maybe  conscious 
of  dryness  of  that  side  of  the  mouth. 

The  disease  is  to  bo  treated  by  restoring  the  passage*  for  the  saliva  from 
the  gland  into  the  moutli.  For  this  purpose  the  proximal  part  of  the  duct 
(i.e.  the  part  of  the  duct  which  is  still  in  connexion  with  the  gland)  should 
be  found  by  examination  of  the  wound ;  then  the  cheek  should  be  everted, 
and  along  the  natural  opening  of  the  duct,  in  the  interior  of  the  mouth 
(which  is  generally  found  without  difficulty,  opposite  the  second  upper  molar 
tooth),  a  probe  or  leaden  string  is  to  be  passed  across  the  wound  and  along 
the  duct  in  the  direction  of  the  gland.  The  probe  or  string  is  fixed  in  its 
position  by  bending  its  extremity  round  the  commissure  of  the  lips  on  to 
the  cheek,  where  it  can  be  secured.  When  the  saliva  is  thus  guided  into 
the  mouth  the  fistula  will  probably  heal,  either  of  itself  or  on  its  edges  being 
refreshed  and  brought  together.  In  some  cases  the  opening  of  the  duct  in  the 
mouth  cannot  be  found,  and  when  this  is  the  case  the  distal  opening  of  the 
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duct  as  well  rb  tlic  proximal  must  bo  sought  in  Ihc  wound;  or  if  tbat  part 
of  tlie  duct  is  oblitcrat<?d,  au  artificial  passjigr  iiinst  be  made  and  kej>t  open ; 
but  finch  cases  arc  far  ic8s  prr»mising.  And  indeed  many  cases  of  salivary 
fistula  pre.sent  very  considemhle  difficnUy,  from  tbe  rotteDness  of  tbe  tissues 
Burronnding  tho  wounded  duct,  wbit^h  reiiders  them  very  unapt  to  unite 
when  brought  together,  and  favours  the  pci*eolatioii  of  the  saliva  through  the 
woutid  which  it  is  intended  to  nuite. 

Children  very  frequently  pass  foreign  bodies  into  the  noso  or  ear,  which  Foreign 
they  cannot  withdraw  again,  and  which  afterwards  may  set  up  gi'ave  mis-   tiie^no-HT 
chief.     Iq  the  costril  they  give  rise  to  foul  discharge  from  inflammation  of  *"^1  ^^^^* 
the  membrane,  and  may  even  produce    disease  of  the  bones.     The  case  is 
constantly  mistaken  for  one  of  '  oxtena/  or  strumous  disease — so  constantly 
that  it  has  become  a  familiar  caution  in  surgery  always  to  put  down  a  case 
of  foul  discharge  from  one  nostril  in  a  child  as  being  probably  due  to  a  foreign 
body,  and  to  pronounce  no  opinion  about  it  till  after  a  tbo rough  examinaiion, 
for  which  purpose  anesthesia  is  generally  necessary.     The  forc*ign  substance 
is  always  fjuite  ciisy  to  remove,  either  from   the   nostril  or  by  pushing  it 
through  into  the  throat,  and  then  the  discharge  will  at  once  Bnbsido. 

Foreign  bodies  in  the  meatus  audi  tori  us  are  more  dangerous,  for  they 
may  easily  cause  perfonitioii  of  the  membrana  tympani,  or  even  cerebral 
mischief,  l>y  inflammation  spi'eading  througli  the  base  of  tlie  skull  to  the 
cranial  sinuses,  Such  foreign  bodies  may  be  removed  by  constant  syringing 
with  w^arm  wat^r,  or  under  chloi^form  with  a  pair  of  forceps,  a  btut  probe, 
a  loop  of  wire,  or  some  speciid  instrument  of  wdiicb  sevenil  have  been 
devised  for  the  pnipose.  But  if  these  means  fail,  as  they  often  do,  nothing 
further  should  be  done,  beyond  pei'sevoranco  in  syringing,  since  harm  may 
easily  be  produced  by  the  incautious  use  of  instruments,  and  in  all  pi"oba- 
bility  suppuration  will  loosen  the  foreign  substance,  and  then  it  will  come 
away. 

The  bones  of  the  face  can  only  be  fractured  by  direct  force,  and  these  ^mskmm 
fractnrcs  are  not  so  frequent  as  might  bo  espeeted.  One  oljservation  wdiich  i^nea, 
it  is  necessary  to  bear  in  mind  in  these  injuries  is  that  the  distinction  which 
in  other  regions  is  so  important  between  simple  and  compound  fractures  has 
really  hardly  any  importance  aa  applied  to  the  Imnes  of  tlic  face.  Wounds 
of  tbe  fiice  heal  so  i-apidly,  and  the  thin  facial  bones  are  so  surrounded  by 
structures  rich  in  vessels,  that  tximpoacd  fractures  heal  almost  as  readily  as 
simple  fractures  do. 

The  ossa  nasi  when   fractiu'eil  are  usually  also  depressed,  causing  a  flat-   Oftlieoomi 
ienitig  of  the  bridge  of  the  nose  and  a  \ery  unpleasant  deformity,     I'ho   "**^' 
accident  is  a  very  easy  one  to  recognise,  but  the  ti*eatment  is  not  always 
satisfactory,  for  these  delicate  bones  are  often  comminuted  as  well  ns   frue- 
lured,  and  it  is  very  diflicnlt  to  adjust  the  fragments  properly* 

All  possible  cai'e,  however,  should  be  bestowed  ou  tlie  restonitioii  of  all 
the  fragments  to  their  proper  position,  by  meaiis  of  a  curved  staff  or  a  female 
catheter  introduced  up  the  iioBtril.  If  it  la  otherwise  impossible  to  keep 
the  fragments  in  their  place  the  surgeon  may  try  to  snppi>rt  them  by  some 
substance  introduced  into  the  nostril;  but  ilr.  Holmes  Coote  justly  says  that 
*  plugging  of  the  nostril  should  not  be  resorted  to  c^eept  in  cases  of  severe 
dispbw^ement,  for  it  causes  the  patient  great  discomfort,  and  not  uncommonly 
fails  to  cllcct  the  pui'poae  lor  which  it  is  used.'     If  it  is  found  necessary  to 
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introdace  a  foreign  body,  it  should  be  removed  after  a  few  days.  The 
fracture  unites  very  rapidly.  In  some  cases  the  cartilages  only  are  broken 
or  bent.  The  treatment,  however,  of  these  cases  must  be  conducted  on  the 
same  principles.  The  septum  is  of  course  usually  involved  in  the  fracture 
and  displacement,  and  great  care  must  be  bestowed  in  order,  if  possible,  to 
keep  it  straight  while  the  process  of  union  is  going  on.  Mr.  W.  Adams  ^ 
has  lately  described  a  screw  steel  apparatus  for  supporting  the  fragments 
in  these  cases,  which  is  %o  be  worn  for  two  or  three  days,  and  then  re- 
placed by  an  ivory  plug.  And,  no  doubt,  in  some  complicated  cases  the 
use  of  a  metallic  or  glass  support  is  necessary ;  though  in  those  where  the  frac- 
ture is  only  single,  and  the  septum  is  not  much  deviated,  it  may  be  superfluous. 
Of  the  up-  Fractures  of  the  upper  jaw  are  accidents  of  little  moment  unless  the  dia- 

per jaw.        placement  is  such  as  to  produce  much  change  in  the  features.     I  remember 
a  case  in  which,  a  carriage- wheel  having  passed  over  the  face,  most  of  the 
bones  seemed  to  be  separated  from  the  skull,  and  on  recovery  a  peculiar  and 
most  disagreeable  lengthening  of  the  face  was  left.     Such  deformities  are 
very  difficult  indeed  to  avoid,  for  there  is  little  means  of  acting  on  the  upper 
jaw  from  any  side  so  as  to  replace  its  fragments  when  once  driven  in. 
Of  the  mft-         Practures  of  the  malar  bone  are  rare,  and  are  usually  caused  by  con- 
and  zygo-     siderable  violence.     The  only  point  of  interest  in  their  pathology  is  one  illus- 
™*«  (rated  by  a  case  which  I  published  many  years  ago,*  where  a  gentleman  who 

had  fallen  from  his  horse  and  had  sustained  fatal  injury  to  the  brain  presented 
an  orbital  ecchymosis  exactly  resembling  that  which  attends  on  a  fracture  of 
the  base  of  the  skull.  On  post-mortem  examination  the  bleeding  was  found 
to  depend  on  a  fracture  traversing  the  malar  bone  near  its  junction  with  the 
frontal. 

Fracture  of  the  zygoma  is  exceedingly  rare,  and  it  is  said  that  in  some 
cases  displacement  is  produced  by  the  action  of  the  fibres  of  the  masseter 
muscle  implanted  into  the  fractured  part,  but  I  have  no  personal  experience 
of  this  injury.  The  displacement,  when  recognised,  must  be  remedied  by 
careful  manipulation  under  anaasthesia.  Replacement  by  the  insertion  of  a 
sharp  metallic  point  into  the  displaced  fragment  and  traction  upon  it  has 
been  spoken  of. 

Of  the  By  far  the  most  common  fracture  in  the  face  is  that  of  the  lower  jaw. 

rjaw.  rpjjjg  jg  usually  caused  by  a  very  heavy  blow,  such  as  the  kick  of  a  horse, 
though  as  curiosities  cases  are  recorded  in  which  muscular  action  is  said  to 
have  caused  it.  It  is  frequently  in  some  sense  compound,  that  is,  the  line 
of  fracture  communicates  with  the  air  in  the  cavity  of  the  mouth,  for  the 
soft  coverings  of  the  jaw  are  very  commonly  torn.  But  the  fracture  almost 
always  unites  after  the  manner  of  a  simple  fracture.  In  some  complicated 
injunes,  however,  the  comminuted  portions  will  exfoliate.  Any  part  of  the 
bone  may  be  broken.  Tlicre  arc  cases  in  which  only  the  alveolar  edge  is 
broken  off,  but  the  continuity  of  the  bone  is  not  interrupted,  since  its  base  is 
not  broken.  Such  accidents  are  rare  in  the  present  day,  but  were  said  to  be 
common  when  *  the  key  *  was  in  ordinary  use  in  extracting  teeth.  Masti- 
cation will  be  painful  or  impossible  at  first,  but  as  the  parts  consolidate  the 
patient  will  completely  recover,  though  perhaps  with  the  loss  of  some  of  the 
teeth.     Another  rare  fracture  of  the  jaw  is   that  of  its  neck.^     It  is  not 

»  •  Lancet,'  1875,  vol.  i.  p.  649. 

«  'Brit.  Med.  Journ.,'  1865.  p.  967. 

'  Mr.  Hoath  says  tliat,  judging  from  the  number  of  Museum  specimens  which  exist  of  it. 
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difficult  to  diagnose,  by  following  the  ascending  ramus  upwards  with  the 
finger  introduced  into  the  mouth.  I  once  dissected  a  specimen  of  this  injury 
in  which  the  broken  ramus  Imd  protruded  through  the  meatus  auditorius 
extemus,  and  bad  so  irritated  its  lining  membrane  as  to  give  rise  to  a 
catarrhal  discharge  very  much  resembling  that  which  is  seen  in  some 
fractures  of  the  base  of  the  skull.*  Another  fracture  is  that  through  the 
angle  between  the  body  and  ascending  ramus,  and  in  this  there  is  not  much 
displacement,  since  the  masseter  and  internal  pterygoid  inserted  on  either 
side  keep  the  parts  in  position.  The  fractures  which  occur  between  the 
angle  and  symphysis  are  generally  much  displaced,  and  especially  when,  as 
very  commonly  happens,  there  is  fracture  on  both  sides — the  central  piece 
being  drawn  down  by  the  hyoid  muscles  in  addition  to  the  displacement 
caused  by  the  force  of  the  blow.  Fracture  often  traverses  the  bone  at  or 
close  to  the  sympliysis,  and  this  fracture  will  not  be  much  displaced  unless 
the  force  has  been  unusually  severe,  since  the  muscles  of  the  two  sides  will 
balance  each  other. 

Fracture  of  the  coronoid  process  is  a  rare  accident,  but  one  which  is 
illustrated  by  a  preparation  in  the  Museum  of  King's  College  Hospital,  of 
which  Mr.  Heath  gives  a  representation,  copied  from  Sir  W.  Fergusson's 
*  Practical  Surgery.'  The  former  author  thus  speaks  on  the  subject  of  this 
rare  injury:  'The  fragment  would,  no  doubt,  be  drawn  upwards  and  back- 
wards by  the  temporal  muscle,  and  might  be  felt  in  its  new  situation,  though 
this  displacement  would  probably  be  limited  by  the  very  tough  and  tendinous 
fibres  which  are  so  closely  connected  with  the  bone,  forming  the  insertion 
of  the  temporal  muscle,  and  reaching  down  to  the  last  molar  tooth.  Ac- 
cording to  Sanson  fractures  of  the  coronoid  process  do  not  admit  of  union.** 
I  venture  to  think  that  the  latter  statement  is  entirely  unsupported,  ^nd  that 
the  idea  that  fractures  of  the  coronoid  process  of  the  jaw  do  not  unite  by 
bone— though  it  has  been  copied  from  one  author  to  another  till  it  has 
become  one  of  the  loci  Ci/inmuncs  of  surgery — rests  on  no  evidence.  If  the 
fragment  were  much  drawn  up  the  fracture  would  unite  by  ligament ;  but 
there  is  no  proof  that  this  displacement  usually  occurs. 

Fractures  of  the  lower  jaw  are  often  multiple  or  comminuted.  This 
is  the  case,  of  course,  in  gunshot  fractures  almost  always,  but  not  infrequently 
in  those  caused  by  the  passage  of  wheels  over  the  face  or  by  other  un- 
usual violence.  And  the  nature  of  the  displacement,  as  well  as  the  amount 
of  deformity  resulting,  is  greatly  influenced  by  this  circumstance.  It  is 
mainly  in  these  more  complicated  fractures  that  non-union  is  to  be  appre- 
hended. 

The  state  of  the  teeth  should  always  be  ciarefully  considered  in  cases  of 
fractured  jaw,  and  any  which  are  so  displaced  as  to  interfere  with  union,  or 
so  injured  as  to  be  useless,  had  better  be  removed  at  once. 

The  symptoms  of  fractured  jaw  are  usually  very  plain.     The  patient  will  Diagnosis 
feel  very  great  pain  in  trying  to  open  his  mouth,  the  saliva  will  very  probably  ^^jnJ|^^' 
drivel,  the  line  of  the  teeth  will  be  broken,  and  one  or  more  will  very  likely 
be  loose  or  be  knocked  out ;  there  will  be  displacement  as  described  above, 
and  crepitus  will  be  easily  felt  on  manipulating  the  parts  into  position.     If 
the  fracture  be  comminuted  the  diagnosis  will  be  still  more  easy. 

this  injury  is  probably  not  so  uncommon  as  it  is  represented.  I  can  only  say  that  it  seems 
rarely  met  with  in  extensive  hospital  practice,  where  other  fractures  of  the  jaw  are  common. 

"  *Path.  Soc.  Trans./  vol.  xii.  p.  169. 

*  *  Injuries  and  Diseases  of  the  Jaws,'  2nd  ed.  p.  14. 
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The  tiTiUmciit  coiuiftts  in  ropla^citig  ilie  jmrls  by  proper  manipnlsit ion, 
wfiicli  is  seldom  difficult  in  uficoriiplicatcd  fmctui^e^  atid  then  in  the  siinplt?r 
injunea  nothing  further  is  iiecessiiiry  than  to  put  up  the  parts  in  a  jaw- 
bandage,  i.e.»  a  foni**tailed  baiidaj^^e,  with  a  liole  cut  in  the  centre  to  receive 
the  chin,  the  tails  crossing  each  other,  one  pair  tied  behind  the  occiput 
(sometimes  for  more  sccuritj  brought  thence  over  the  forehead),  the  oilier 
over  the  vertex.  Inside  thi.s  may  be  placed  a  guttapercha  or  pastelward 
splint  moulded  so  as  to  fit  the  chin.^  The  teeth  of  the  lower  jaw  are  thus 
brongltt  into  close  apposition  with  those  uf  the  apj>er,  which  serve  in  some 
meaiinre  as  a  J^plint  for  them,  fixing  them  in  their  natural  position.  For  tbe 
efficiency  of  this  trejitment  it  is  clear  that  the  teeth  must  be  kept  together, 
i.e.  that  the  patient  must  not  be  allowed  to  open  bis  mouth.  He  must, 
theri'fore,  be  content  with  such  fluid  nr  scmi-tluid  noniishment  as  hi}  can 
suck  in  through  any  gaps  there  may  be  in  his  teeth  or  ran  pass  in  thi'ough 
ttie  hiatus  behind  the  molars.  After  tbe  first  fortnight  perhaps  a  httle 
movement  of  tbe  jaw  may  become  lolenible.  In  a  period  of  from  three  to 
four  weeks  from  the  accident  the  parts  will  l)ecome  suJlficiently  united  to 
dispense  with  the  bandage,  bnt  the  patient  may  pmdently  weai*  a  baud- 
kercliief,  in  order  to  prevent  his  opening  bis  month  too  far  or  using  tbe  teeth 
too  violently. 

Complicated  fractures  of  tbe  jaw  are  sometimes  very  liard  to  deal  with. 
If  sound  teeth  remain  on  both  fticles  of  the  line  of  fiTictore  a  piece  of  wire 
may  be  passed  roand  them  tight  enoagli  to  draw  the  fragments  together, 
and  this  is  often  a  useful  way  of  fixing  a  comminuted  piece ;  but  the  wire 
should  only  be  left  for  a  few  dayn,  for  it  has  a  gi'cat  tendency  to  cut  into 

and  injure  the  teeth.     Mr.  H.  O.  Thomtis  of  Liverpool  lias  dwelt  strongly  on  . 

the  advantages,  in  cases  of  compound  and  mueb-displaced  finctures^of  wiring^^^J 
the  fragments  together,  for  which  purpose  he  either  drills  a  bole  tbrougli^^ 
the  fragments  and  passes  an  annealed  silver  wire  ^\  of  an  inch  in  diameter 
lb  JO  ugh  both  of  them,  oi"  passes  the  wire  over  or  through  any  teeth  which 
may  be  left  firm  enough  to  bear  the  strain.  The  wii-e  is  then  so  twist^-d  at 
either  end  m  to  allow  of  its  being  tightened  (which  will  become  necessary 
in  a  few  days,  from  tlie  subsidence  of  etfusicm  between  the  fragments), 
and  also  of  easy  rcmovab  The  advantages  claimed  for  this  method  are 
greater  nicety  of  adapt iition  and  more  comfort  to  the  patient,  who  is  able 
to  mast  irate  easily/^  In  the  aise  of  non-union  of  fractures  I  have  al  really 
spoken  of  the  benefit  wbicb  is  often  derived  from  pegging  or  drilling  the 
fragments  together  {page  120). 

In  eases  wheix^  there  is  nuich  comminution  these  simpler  plans  will  not 
succeed,  and  there  is  much  danger  either  that  the  fracture  will  not  unite  at 
all  or  that  great  deformity  will  iTfSult.  In  such  eases  a  mould  most  be 
constructed  in  vnleanite,  or  better  in  thin  metal,  silver  or  gold.  Such  monlda 
are  miule  on  one  of  two  principles,  i.e.  they  either  use  the  teeth  of  the  upper 
jaw  as  a  base  on  wlueh  the  nioukl  is  fixed  above,  wliile  its  lower  part  carries 
cavities  for  the  reception  of  the  teeth  of  the  lower  jaw,  and  they  are  confined 

'  A  a  o\Til  piece  of  ptifitoboftrd  is  taken  of  appropriato  siisc,  and  a  cat  is  nawie  on  either 
HJde  in  th&  long  iixig  of  the  oval,  leaving  a  pfirL  in  the  centre  nndi^idi3d,     Tlio  pa&teb<>ard  is 
8ofloni>iK  auA  ihh  centrfil  psirt  is  moulded  ou  to  die  eliin,  while  the  divided  cndi>  urerlap  each  i 
other  hhd  liold  iho  Bpliia  in  place. 

'  Fur  further  <letails  1  must  refer  to  Lho  original  pnpor  in  the  *  LHflC4»t  *  for  1867,  or  t^o  a 
iract  L'lvLitlt'd  '  dxa^  in  Surgiry  illustnitivc  of  Ji  new  nrnthod  of  applying  tho  wire  liguture  m 
ron  1  [Hi  u m  I  (am I u res  o f  L 1  tu  low cr  ja  w. '     2u d  mJ.     Li  ve r j>otJ  1 ,  1875* 
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in  those  cavitie«  by  n  splint  nnd  handagc  extemnllj,  the  inonld  itself  Ivcing 
uttnchfH  to  tht"  splint  hy  an  arm  at  either  corner  of  the  mouth,  or  else  tho 
support  of  the  iij>per  juw  18  dispensed  with — a  fimmeiH  moaUled  to  the  ehin; 
an  arm  proJ€»ets  fmm  i]m  frame  on  either  side  and  earrien  a  mould,  in  which 
the  teeth  arc  reeeived.  lu  the  former  plan  (the  interdental  sphnt,  us  it  is 
called)  it  may  evou  he  i>osBible  to  dispense  with  any  external  support^  and 
to  eonfine  the  appanittis  entirely  within  tlie  mouth.  The  eonvcnience  of 
thefie  upimnitus  wliieh  are  luoiildod  on  to  the  teeth  is^  that  they  do  not 
prevent  the  patient  from  opening  his  mouth,  and  therefore  they  cause  no 
impediment  to  speaking  or  mastieation,  for  the  poHlonB  which  fit  on  to  the 
lower  and  niijicr  teeth  are  bingeil  together  inside  tlie  mouth.  But  they 
require  more  skill  in  modelling  than  a  &nr«^eon  usually  possesses,  so  that 
the  seniccs  of  a  skilled  dentiyt  have  to  Ix?  called  in,  and  great  care  must  Ik* 
taken  to  reduce  the  fracture  completely  under  chloi'oform  before  the  monld 
h  taken.  If  the  bone  is  much  comminuted  it  may  bo  ncces^ai-y  to  wire,  or 
j:»eg,  some  of  the  fnigments  together  inside  the  mould.  The  treatment  of 
these  complicated  eases  must  extend  over  a  much  longer  period  than  that  of 
simple  fracture,  especially  when  some  of  the  fragmcuts  become  necrosed.  Iq 
the  celebrated  aiso  of  Mr,  Seward,  the  Araorican  statesman,  who  suffered 
from  a  fracture  of  the  lower  jaw  complicated  by  a  subsequent  gunshot  wound 

of  the  same  part,  the  inter- 
dental splint  was  worn  for 
more  than  a  year.  The 
reader  will  find  all  the  de- 
tails»  which  space  forbids  me 
from  inserting  here,  carefully 
and  clearly  described  in  a 
paper  by  Mr,  Berkeley  Hill  in 
the  *  Brit.  Med.  Journ.*  for 
February  and  March  18G7, 
and  in  Mr.  Heath's  work 
already  referi*ed  to. 
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Dislocation  of  the  jaw  is   D'wlocaiiroo 
.    .  !_•  1     *  A  of  the  jaw, 

an  injury  whjcli  is  not  very  * 

common,  but  which  gives  rise 
to  striking  symptoms,  and 
which,  when  it  has  onco  oe- 
curi'cd^  is  liable  to  recur  from 
very  slight  catuse.^.  It  is  gene- 
mi  ly  caused  by  a  blow  or  fall 
on  the  eliin  with  the  mouth 
wide  open,  whereby  the  con- 
dyle of  the  jaw  is  driven 
forward  ;  but  when  the  jaw  has  one©  hcen  dislocated  tho  displacement 
IS  easily  reproduced  in  extn^me  yawning,  and  the  accident  also  often  occurs 
for  the  tirst  time  during  yawning  or  in  convulsions.  Tiie  symptoms  are 
very  characteristic.  If  both  joints  be  di.sloeated,  as  is  most  usually  the 
case,^  the  mouth  is  widely  open,  autl  cannot  be  closed ;  the  chin  is  advanced  ; 


U.  W.  SiniOi. 


♦  Mr.  DrvH nt  Bnys  two  oul  of  everj'  Lliroe  cjist-i*  iiro  biiatt'rad  ,  wliili^  Nc-laton  behcveB  that 
ihc?  ffitjuoufy  of  Liltittnvl  is  only  i\  iitthi  groiUH'  llian  tluit  of  uail«ttentl  Jislocntiuu. 
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the  siiHva  dribblos,  partly  as  a  coiiscqneiice  of  iiicrefiBcd  secrolion  from  im- 
tation  of  the  piirotid  gland,  partly  from  deficient  power  of  deglutition  ;  the 
speech  iH  almost  ntiintelHgible  ;  there  is  a  hollow  jnat  in  front  of  the  eiir 
where  the  joint  sliould  Ix*,  and  a  prooiinenoe  near  the  iriidar  protuber- 
ance caused  by  the  displacetl  coroiioid  process  over  which  the  libres  of  the 
temporal  muj^ele  are  titi'etched*  If  the  dialocatioii  is  unikiteral  the  ehiu  is 
gen ei al ly  mueh  twisted  to  the  opposite  side,  as  in  the  annexed  drawing; 
thongh  this^  as  Mr,  Hey  states,  is  not  always  the  case  ;  but  he  points  out  as 
an  iniallible  sign  of  the  dislocation  the  hollow  which  is  to  be  felt  behind  the 
dislocated  condyle.  Prof,  Smith,  in  quoting  the^  observations  of  Mr.  Hey, 
says  that  he  has  seen,  in  a  dislocation  of  the  right  coodyle,  the  efforts  at 
reduction  applied  to  the  left,  I  conclode,  however,  that  Mr,  Hey's  remarks 
must  apply  to  old  dislocations  ;  for  if  the  dislocation  be  left  an  red  need 
(whicb  strangely  enough  is  soraetimcii  the  case)  the  jmtient  recovers  the 
power  of  closiug  the  mouth  and  retaining  the  Siiliva,  and  to  a  great  extent 
that  of  perfect  articalation  (see  the  fig.  in  Smith  op.  cit,  p,  2^0). 

Rednction  is  generally  very  eusy,  and  has  been  efleeted  oven  uh  late  as 
four  monlhs  after  the  injury.  The  surgeon  grasps  the  chin  and  jaw  in  both 
hands,  the  thumbs  resting  inside  the  mouth  on  the  angle  bet^vecn  the  body 
and  ramus  behind  the  last  molar  teeth,  while  the  fingers  enibmce  tlie  ebin. 
The  thumbs  arc  of  conrse  protected  with  a  cloth,  or  tiiey  would  l»e  severely 
bitten  as  the  jaw  returns  to  its  place.  The  perpend icukr  ramus  is  thas 
forced  down,  whereby  the  condyle  is  disengaged  from  its  unnatoral  position, 
while  the  chin  is. pushed  back  and  raised;  and  when  the  condyle  is  thus 
diBengaged  the  tense  fibres  of  the  temporal  and  masseter  muscles  w^ill  con- 
tract and  replace  I  he  jaw  with  a  snap.  The  process  in  unilateral  disloca- 
tion is  similar,  the  main  point  being  to  disengage  the  condyle,  and  then  to 
assist  the  reduction  by  pressing  the  chin  in  the  reverse  direction  to  that  in 
which  it  has  l:>een  thrown  by  the  violence.  Some  surgeons,  not  caring  to 
trust  their  thumbs  itjside  the  mouth,  depress  the  angle  of  the  jaw  by  pressing 
on  the  hinder  part  of  its  ramus  with  two  pieces  of  stick,  or  some  other  kind 
of  lever,  held  by  an  assistant^  and  having  its  fulcrum  against  the  upi>er  teeth, 
while  the  surgeon  raises  the  chin  with  his  Irnnds.  Sir  A.  Cooper  directs 
that  the  posterior  teeth  should  be  separated  fixim  eaeh  other  by  coi^ks,  while 
the  cliin  is  laised  by  the  hands.  In  a  cuse  of  four  mouths'  standing  Mr. 
PoUoek  ef!tcled  reduction  by  separating  the  jaws  willi'  wctlges  inserted  be- 
tween the  molar  teeth,  while  he  drew  the  chin  upwards  by  means  of  the 
strap  of  a  tourniquet  applied  round  the  head  and  l>eneath  the  jaw,  so  that 
the  screw  might  exert  its  power'  upon  the  dislocated  hone. 

Two  views  have  prevailed  as  to  the  mechanism  4jf  this  dislocation,  and 
thei-efore  as  to  the  obstacles  to  Its  reduction  j  and  1  have  thought  it  t>etter 
Uy  preface  what  I  have  to  say  on  this  point  by  describing  the  method  of 
reduction  J  since  the  latter  has  considerable  bearing  on  the  question  of  the 
pathology  of  the  injury.  Nelaton,  who  has  given  great  attention  to  this 
subject,  and  whose  description  of  the  injury  is  well  worthy  of  careful  study,' 
remarks  on  the  rarity  of  the  dislocation,  and  on  the  fact  that  there  is  very 
little  to  separate  the  displacement  of  luxation  from  the  ordinary  ami  natuml 
displacement  of  the  condyle  forwards  which  occurs  in  all  cases  of  extreme 
eepattition  of  the  jaws,  and  'fthicli  rt quires  no  itduction,  since  the  bono 
returns  spontanetmsly  into  its  plaee.     He  also  shows  that  the  ligaments  are 
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so  lax  (in  order  to  allow  of  these  natural  displacements)  as  to  oppose  no 
obstacle  to  redaction;  and  tlie  projection  of  bone  (craincntfa  articularis)  in  front 
of  the  glenoid  cavity  is  also  too  slight  to  have  much  influence  in  that  direction. 
Bat  ho  says  if  the  anterior  part  of  the  capsule  bo  cut  through  on  the  dead 
subject,  and  the  condyle  of  the  jaw  be  forced  through  it  far  enough  to  bring  the 
tip  of  the  coronoid  process  in  front  of  the  malar  prominence,  then  it  will  be 
found  that  if  the  coronoid  process  is  long  enough  its  summit  will  abut 
against  the  zygoma,  and  this  will  prevent  any  reduction  until  it  has  been 
forced  back  again.  This  view  is  supported  by  the  preparation  here  repro- 
duced from  Malgaigne,  by  looking  at  which  the  reader  will  see  at  onco 
that  the  displaced  coronoid  process  will  effectually  prevent  redaction  ;  but 
that  by  pressing  on  the  angle   of  the  jaw  from  within   the  mouth   the 

surgeon  might  easily  send  it 
back  agtun,  and  so  far  disen- 
gage it  that  th»  fibres  of  the 
temporal  muscle  (which  in  the 
drawing  are  seen  bent  or  twisted 
over  the  tip  of  the  process) 
would  become  straight  ajjaiu, 
and  with  the  masseter  would 
easily  restore  the  bone  to  its 
place  as  the  chin  was  lifted. 

But,  on  the  oUier  hand,  Mai- 
somieuve  and  Otto  Weber  have 
experimented  upon  the  dead 
body,  and  deny  that  any  such 
locking  of  the  coronoid  process 
against  the  zygomatic  arch  ex- 
ists,  at  least,  in  all  cases.  They 
would,  therefore,  attribute  the 
mechanism  of  the  dislocation  to 
the  tension  of  the  muscles.     In 

Fm.  «S.    Difilocation  of  tlje  lower  jaw.-  From   >  ftlKufKnc.  Nelaton's  vicw,  then,  dislocation 

In  this  case  the  jaw  had  been  often  dislocatetl.    The  hpa-                     ,  ,  .  i 

mentA  are  entire.    The  condyles  do  not  appear  to  have  Can   Only   OCCUr  WllCn   the   COrO- 

been  thrown  further  forward  than  in  ordinary  gnuwiue ;  .t  •  t „„    .^ 

but  the  coronoid  processes,  which  are  very  nrneh  pushed  nO»^    proCCSS    IS     SO    long    aS    tO 

npwarrlfl.  and  remarkably  nearer  the  condyles  than  in  the  ^..i^l.      orr.iincf  fliA      yvfromafio 

ordinary  bone,  ride  np  Rreatly  over  the  nmlar  bone,  so  a«  Catcn      agcUUSt  tUe      ZygOmaUC 

to  lie  external  to  the  malar  prominence.    Tlie  patient  was  or^'li  •    nnrl    if    i**  f^i   fho   rnrltv  of 

under  N61aton'8 care.-' Rev.  Med.  Chir./ vol.  vi.  p.  286.  ^^^"  '   ^"^  ^^/^  ^   ^"*^   rariry  OI 

this  peculiarity  of  the  coronoid 
process  that  Nelaton  attributes  the  rarity  of  the  injury ;  while  in  the  other 
view  the  dislocation  is  caused  by  the  muscles  drawing  the  displaced  condyle 
through  the  lacerated  capsule,  and  fixing  it  there  by  their  contraction;* 
and  in  support  of  this  view  the  fact  is  mentioned  that  Roser  was  unable  to 
reduce  a  dislocation  of  eight  weeks'  standing,  even  after  cutting  through 
both  coronoid  pix)cesses  from  within  the  mouth.  I  must  refer  the  reader 
who  wishes  to  follow  the  subject  more  minutely  to  Mr.  Heath's  work. 

In  the  ordinary  dislocation  the  interarticular  cartilage  remains  attached  Subluxa- 
to  the  condyle  ;  but  there  is  a  condition  described  by  Sir  A.  Cooper  as  sub-   ^'"'*' 
luxation,  in  which  he  sajs  *  the  jaw  appears  to  quit  the  interarticular  carti- 
lage, sHpping  before  its  edge,  and  locking  the  jaw  with  the  mouth  slightly 

*  That  is  to  say,  the  external  pterygoid  musclo  would  draw  the  condyle  <lircctly  forward, 
"while  the  massoter  tempoml  and  internal  pterygoid  would  fix  the  lono  against  the  base  of 
the  skull. 
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opened.*  He  also  points  ont  that  this  usually  subsides  of  itself,  but  says 
that  he  has  seen  it  persist  for  a  length  of  time,  and  the  motion  of  the  jaw 
and  the  power  of  closing  the  mouth  have  still  returned.  If  necessary,  it 
may  generally  be  easily  reduced  by  drawing  the  jaw  directly  downwards 
and  then  manipulating  it  into  place. 

Somewhat  allied  to  this  is  the  anapinng  which  Sir  A.  Cooper  describes 
as  felt  in  the  joint,  accompanied  with  some  amount  of  pain,  in  young  women 
and  others  of  relaxed  fibre,  and  which  will  subside  spontaneously  if  the  parts 
acquire  more  strength.  *  Hamilton  says  that  he  frequently  suffered  from 
the  affection  when  a  youth,  but  as  he  became  older  the  annoyance  ceased 
without  any  special  treatment.'  Sir  Astley  prescribes  ammonia  and  steel, 
fthower-baths,  and  a  blister. 
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CHAPTER  X. 

INJURIES   OF   THE   NECK. 

Spbaius,  coniaHions,  and  superficial  woanda  of  the  neck  present  no  features  Woands  of 
which  render  them  worthy  of  special  description ;  but  the  wounds  which  [fc"^,J^j 
lay  open  the  deeper  structures,  such  as  the  windpipe,  the  pharynx,  and 
oesophagus,  or  the  great  vessels,  must  bo  studied  separately ;  and  as  these 
wounds  are  most  commonly  suicidal,  it  is  better  to  describe  the  usual  features 
and  the  proper  treatment  of  cut-throat.  The  same  principles  are  easily 
applied  to  the  somewhat  rare  cases  in  which  similar  injuries  occur  acci- 
dentally. One  point  which  may  be  noticed  in  stab- wounds  of  the  upper 
part  of  the  neck  with  arterial  bleeding  is  tho  impossibility  in  many  cases  of 
distinguishing  the  exact  source  of  hcemorrliage,  so  numerous  are  the  great 
vessels  in  that  neighbourhood.  In  such  cases  it  is  justiGablc  to  tie  tho 
common  carotid,  and  the  operation  has  often  proved  successful. 

The  wound  in  cut-throat  is  more  commonly  situated  in  tho  laryngeal 
than  the  tracheal  region.  This  is  accounted  for  partly  by  the  greater  pro- 
minence of  that  region,  and  partly  by  the  easier  accessibility  of  the  air-tube 
there ;  for  suicides  very  often  think  that  a  wound  of  tho  windpipe  is  neces- 
sarily fatal,  and  that  therefore  they  can  better  accomplish  their  purpose  by 
cutting  through  or  near  tho  thyroid  cartilage.  For  the  same  reason  tho 
carotid  artery  usually  escapes  injury,  since  it  becomes  relatively  deeper  at 
that  part ;  at  least,  though  not  really  farther  from  tho  surface,  it  is  farther 
from  the  middle  line  as  it  ascends  from  the  level  of  the  cricoid  cartilage ; 
and  as  the  cut  is  begun  not  very  far  on  tho  left  side  of  the  middle  line,  it 
usually  ferils  to  hit  the  left  carotid,  while  the  force  becomes  exhausted  and 
the  cut  ceases  before  the  right  carotid  is  reached.  Still,  I  have  seen  a  case 
in  which  both  the  common  carotids  and  both  jugular  veins  were  divided. 
Wounds  in  which  the  carotid  artery  even  of  one  side  is  at  all  freely  opened 
generally  prove  fatal  before  medical  aid  is  summoned.  Otherwise,  the  first 
thing,  of  course,  is  to  stop  all  arterial  bleeding,  and  it  is  not  often  difiicult 
to  secure  the  wounded  vessel,  for  tho  parts  have  probably  been  freely  divided 
and  will  gape  widely.  But  the  lingual  artery  is  more  commonly  wounded 
than  any  other,  or  the  superior  thyroid  may  be  divided  or  the  facial. 
Having  secured  the  arteries,  the  surgeon  must  attend  to  the  veins.  They 
can  generally  be  commanded  by  pressure  with  a  graduated  compress,  but  I 
see  no  danger  in  tying  them  ;  and  as  this  makes  them  almost  absolutely 
secure  from  any  irregular  impulse  on  the  patient's  part,  it  seems  far  better 
to  include  any  considerable  vein  which  may  be  bleeding  freely  in  a  ligature 
of  carbolised  catgut,  or  silk,  with  the  ends  cut  short.  The  condition  of  the 
air-tube  next  demands  attention.  If  it  has  entirely  escaped,  the  injury 
(apart  from  the  general  condition  of  the  patient)  can  hardly  be  regarded  as 
serious ;  but  generally  it  is  perforated  more  or  less  extensively,  as  will  be 
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evident  by  the  whistling  of  the  air  in  the  wound.  If  this  perforation  is 
simple,  and  especially  if  it  involves  only  soft  parts,  the  knife  having  passed 
between  the  cartilages,  it  will  rapidly  close.  But  often  the  weapon  used  has 
been  blnnt,  the  force  considerable,  and  the  attempt  repeated  more  than  once ; 
hence  the  cartilages  are  often  hacked  and  fractured  as  well  as  cut.  Loose 
portions  hang  down,  partially  obstructing  respiration  even  at  first,  and  any 
such  obstruction  will  increase  as  the  tissues  around  the  loose  pieces  swell 
with  oedema  or  inRammation.  This  displacement  of  portions  is  especially 
liable  to  take  place  when  the  wound  has  gone  backwards  far  enough  to  injure 
the  epiglottis,  or  when  the  aryt«noid  cartilages  have  been  cut  into.  When 
the  epiglottis  is  trenched  upon,  the  wound  often  also  lays  open  the  mouth, 
and  a  piece  of  the  tongue  or  of  the  floor  of  the  mouth  may  fall  back  over  the 
air- tube.  Finally,  the  wound  may  pass  through  the  back  of  the  air- tube  into 
the  pharynx,  or,  more  commonly,  into  the  oesophagus ;  and  the  latter  may 
even  be  completely  severed  without  any  large  bloodvessel  having  been 
wounded. 

The  treatment  of  the  simpler  wounds  where  the  windpipe  is  not  injured 
is  merely  that  of  similar  wounds  in  any  other  part.  They  may  be  brought 
together  with  sutures  or  strapping,  the  patient's  head  being  drawn  down 
towards  his  chest  and  fixed  there.  For  this  purpose  a  bandage  is  passed 
round  the  head,  and  is  attached,  by  means  of  two  lateral  strips,  to  another 
bandage  going  round  the  chest.  In  the  first  dressing  of  cases  presenting 
unusual  complications  anaethesia  may  be  useful. 

In  cases  where  the  windpipe  is  opened  it  is  better  to  avoid  sutures ;  at 
least,  there  is  a  traditional  horror  of  them,  and  they  are  said  to  lead  to 
erysipelas,  and  to  produce  a  tendency  to  emphysema,  and  so  to  obstruction 
of  the  discharges  from  the  wound  and  even  of  the  breathing.  How  far  all 
this  is  true  I  cannot  say.  Sutures  are  in  ordinary  cases  unnecessary,  for  the 
edges  of  the  wound  can  be  kept  tolerably  in  apposition  without  them ;  and  as 
primary  union  can  hardly  be  anticipated,  there  is  no  motive  for  sewing  the 
edges  together.  They  are  therefore  rarely  used  in  such  cases,  and  we  have 
little  experience  of  their  alleged  ill  consequences.  But  in  complicated  cases, 
where  fragments  of  cartilage  or  portions  of  the  tongue  or  mouth  cannot 
otherwise  be  kept  out  of  the  air-passages,  sutures  must  be  employed  to  sup- 
port them,  and  I  cannot  say  that  they  seem  really  to  do  much  harm. 

There  are  cases  in  which  the  obstruction  to  respiration  from  such  detached 
portions  is  so  great  that  it  is  better  to  insert  a  canula  into  the  lower  portion 
of  the  windpipe  through  the  wound,  or  to  f)erform  tracheotomy,  after  which 
the  displaced  portions  can  be  better  manipulated  into  position  and  kept  in 
place. 

In  wounds  of  the  gullet  the  chief  anxiety  of  the  surgeon  is  to  get  the 
patient  to  take  suflScient  nourishment,  and  yet  not  to  interfere  with  the 
closure  of  the  opening.  I  must  remind  the  reader  that  the  mere  fact  of 
the  escape  of  fluid  nourishment  by  the  wound  does  not  at  all  prove  that  the 
gullet  is  opened.  The  opening  may  be  in  the  mouth,  or  there  may  even  be 
no  wound  at  all  except  that  in  the  larynx.  We  see  the  same  thing  con- 
stantly after  laryngotomy.  The  folds  which  connect  the  larynx  to  the  mouth 
get  inflamed,  the  larynx  is  no  longer  raised  under  cover  of  the  hyoid  bone, 
and  drink  runs  into  it  and  escapes  by  the  wound.  It  is  a  distressing  but 
not  a  very  dangerous  complication,  and  may  be  expected  to  disappear  in  a 
few  days.  !Mean while,  if  the  patient  is  thereby  hindered  from  taking 
nourishment  which  is  necessary  for  his  life,  he  must  be  fed  by  the  stomach- 
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pump.  If  tho  CBSophagus  is  wounded,  and  the  wound  is  fairly  within  reach, 
it  would  he  hetter,  I  think,  to  bring  its  edges  into  apposition  with  one  or  twp 
carbolised  gut- sutures  before  dressing  the  rest  of  the  wound,  for  the  sutures 
require  no  removal,  and  will  hold  the  parts  together  and  allow  of  their 
speedy  union ;  but  I  have  not  had  an  opportunity  of  trying  this  since  the 
introduction  of  this  form  of  suture.  Any  other  is  inapplicable  ;  the  silk 
from  the  ulceration  which  they  cause,  and  the  silver  from  their  tendency  to 
irritate  the  parts  around  by  their  ends.  Then  the  patient  must  be  treated 
as  after  oesophagotomy,  i.e.  the  wound  must  ba  disturbed  as  little  as  possible, 
yet  the  patient  must  be  fed.  It  is  even  more  necessary  after  suicidal  than 
after  operative  wounds  of  the  oesophagus  that  the  patient  should  be  well 
supported ;  and  hence  it  is  usually  more  advisable  even  from  the  first  to 
pass  a  small  tube  or  catheter  beyond  the  wound  (taking  great  care  to  keep 
it  against  the  spine,  so  as  not  to  touch  the  wound  if  it  can  possibly  be  helped  )Lt 
and  thus  to  fill  the  stomach  moderately  and  slowly  with  concentrated  nutri- 
ment twice  a  day.  Oreat  care  must  be  taken  not  to  pass  the  tube  through 
the  wound,  and  especially  to  avoid  the  air-passages.* 

In  themselves  all  wounds  of  the  throat  which  are  not  immediately  fatal 
may  be  expected  to  do  better,  oceteris  parihis^  than  those  in  any  other  region 
of'  the  body,  except  perhaps  the  face.  It  is  true  that  difi'uso  infiammation 
when  it  attacks  the  cellular  tissue  of  the  neck  is  peculiarly  fatal,  but  it  is  a  rare 
comphcation  of  these  wounds  in  healthy  subjects.  The  experience  of  Larrey, 
Langenbeck,  Dieffenbach,  and  others  in  the  extirpation  of  large  tumours 
from  the  neck,  proves  that  if  the  immediate  dangers  of  these  formidable 
operations  are  avoided  the  cases  do  perhaps  better  than  any  others  in 
surgerj'.^  But  the  state  both  of  mind  and  body  of  the  unhappy  victims  of 
cut- throat  is  fia,r  from  healthy.  Many  have  a  desire  for  death,  which  seems 
oft€n  to  lead  to  its  own  fulfilment ;  others  are  broken  down  in  constitution 
by  years  of  intemperance ;  in  others  delirium  tremens  supervenes,  or  the 
wound  has  been  inflicted  during  an  access  of  delirium ;  and  some  are  ob- 
stinately bent  on  destroying  themselves,  and  unless  closely  watched  will 
commit  some  renewed  attempt  on  their  lives  or  tear  open  the  healing  wound. 
Much  care,  therefore,  is  required  in  these  cases  ;  careful  nursing,  the  judicious 
use  of  opium  or  other  sedatives,  and  a  liberal  supply  of  nutriment  in  small 
quantities  and  at  repeated  intervals. 

If  the  patient  has  escaped  the  fii'st  dangers  of  the  wound  he  may  yet  be  After-com- 
troubled  by  its  remoter  consequences.  Of  these  the  commonest  is  fistula, 
either  communicating  with  the  oesophagus  or  trachea,  or  sometimes  leading 
from  the  one  into  the  other.  Tracheal  fistula  may  often  be  closed  by  a 
plastic  operation,  but  the  fistnloe  which  communicate  with  the  oesophagus 
are  permanent,  and  if  they  are  so  free  as  to  prevent  the  patient  from  taking 
food  at  all,  the  only  thing  that  can  be  done  is  to  feed  him  with  the  stomach- 
pump.  He  can  generally  learn  to  pass  this  for  himself,  and  indeed  often 
more  dexterously  than  the  surgeon  can  pass  it  for  him  ;  and  I  have  seen  life 
thus  supported  and  the  patient  keep  his  strength  and  flesh  apparently  un- 
diminished for  nearly  a  year,  after  which  he  passed  out  of  observation.     In 

•  One  of  our  museums  contains,  I  believe,  a  preparation  showing  the  bronchial  tubes  of  the 
loDgs  filled  with  plaster  of  Paris  injected  through  a  stomach-pump  tube,  which  it  was  intended 
to  pass  into  the  stomach  in  a  case  of  poisoning.  Such  an  acciilcnt  might  much  more  re^idily 
occur  in  cut-throat. 

*  See  •  Syst.  of  Surg./  2nd  e<l.  vol.  v.  p.  984. 
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[>pTiagUB  hail  been  so  freely  opened  that  not  hi 


ihl  \m 


this  case  ihe 
swallowed. 

AnnthtT  distrt^sing  complication  in  the  \os»  of  voiec^  and  sometimes  the 
giTtwin^  dyspncea  whieh  fallows  on  the  cieatrisation  of  tlie  wound  in  the  air- 
passiige.  This  arises  from  varioim  causes :  either  from  narrowing  of  tho 
tube  in  consequence  of  the  cicatrisation  which  follows  free  (possibly  com- 
plete) division  of  its  walls,  or  fnim  irregular  union  of  wouniLs  implicating 
tho  vocal  eordfi,  or  from  permanent  displacement  of  detached  portions,  or 
fi'om  granulatinuf*  springing  iiito  and  obstructing  the  glottis  .Theoccnrrcnce 
of  these  irregularities  in  union  furnishes  a  strong  motive  for  uniting  the 
wonnd  in  the  larynx  or  trachea  accurately  with  sutures  at  once,  whenever 
this  ia  practicable,  and  especially  when  tho  trachea  is  CDtirttly  divided.  The 
treatment  of  gninulatioiiB  obsti-ucting  the  glottis  will  more  fitly  be  con- 
sirJcrcd  in  discussing  the  general  subject  of  TRACtlEOTOMY.  Of  course  when  it 
is  ncce^^sary  to  rcheve  dyspnoea  in  any  of  these  conditions  the  windpipe 
must  be  opened  l)etow,  afi  a  preliminary  step  iti  the  treatment  of  Uio  cause  of 
ohstniction. 

Other  complications,  such  as  abscess  extending  down  the  neck/  inflam- 
mation ranning  along  the  tracheji  to  the  lungs,  or  inflanunatory  UHlcma 
making  pres«urc  on  the  neighbouring  jwirts,  must  bo  treated  on  general 
principles. 

Contusions  of  the  larynx  without  fracture  are  generally  produet^d  in 
atttTnipi«!  at  strangulation,  or  tb  1*0 tiling.  They  caaso  tcni|Kiu'ary  |*ain  and 
loss  of  voice,  but  raR^ly  lead  to  any  farther  ill  conseqin-nces,  and  re*juire 
only  vv^t  and  soothing  applications. 

Dislocation  of  the  hyoid  Ijoue  from  the  thyroid  cartilage,  or  more 
properly  sixjakiug,  displaccraent  of  the  former  point  of  bone  with  respect  to 
the  latter,  i«  spoken  of  by  Gibh  in  '  Path.  Tmns./  voh  i.  p.  67-  He  descril>e8 
the  difiplacemont  as  being  caused  either  by  violenco  or  disease.,  though  the 
instances  wliich  he  adduces  appear  t*»  have  been  all  spontaneous^  and  due  to 
relaxation  of  the  ligament  which  naturally  unites  tho  jmiis,  and  which  in  the 
instance  dissected  and  exhibited  to  the  8o€icty  was  replaced  by  a  poach  or 
capsule  of  new  formation.  Tho  symptoms  are  a  ^  click  '  in  the  neck,  the  sen- 
sation of  something  sticking  in  the  tbiH>at,  and  thi-  appearances  of  dis- 
placement on  examination,  which,  however,  arc  not  clearly  described.  The 
displacement  is  to  be  i^eduecd  by  throwing  the  head  backwards  and  towards 
the  side  opposite  to  that  displaced,  tbu.«*  relaxing  the  lower  jaw,  and  if 
Deoessary  manipulating  the  displaced  bone  into  position. 

The  hyoid  bone  and  the  carlilages  of  the  larynx  are  occasionally  thongli 
raifly  fractured  by  direct  violence,  such  as  grai^ping  the  person  by  the 
throat,  attempts  at  strangolation,  blows  and  falls  on  projecting  objects. 
The  hyoid  bono  is  said  to  be  often  fractured  in  jndieial  hanrring.  Fracture 
of  this  bone  produces  great  distrrss  when  tlie  fragments  are  driven  inwards, 
and  eayicoially  if  tho  nmcons  membrane  is  lacerated.  All  movements  of  the 
tongue,  all  attempts  to  swallow  or  speak,  arc  attended  with  much  pain  and 
difiiculty.  The  injury  is  easy  to  diagnose  by  the  separation  and  mobihty  of 
the  fragments,  and  crepitus  may  bo  obtained  when  tfiey  have  been  restored 
to  poaition,  which  is  generally  quite  easy.     If  there  should  be  any  ditlicalty 


'  Supli  iil)scciM!e«  fOTTietimcis  pass  down  to  the  pleura,  nnd  from  the  cxterntd  aurftice  of  UisvL 
m<>mbrnne  lh«  inflninmaiion  is  proptigatod  to  iu  cnvity 
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ilictic  should  he  admitJiBtcrcd,  the  month  fully  opened  and  kept  so 
D^f'iSliRlis  of  a  gag,  while  the  frHgments  are  disengaged  bj  one  finger  in  the 
mouth  and  another  externaDy,  Atler  rednction  the  parts  are  to  bo  kept 
perfectly  qaiet,  The  patient's  instinct  will  prevent  him  from  talking  or 
other  voluntary  movements  so  long  as  they  are  painful,  and  he  rauefc  be  fed 
with  sops,  conveyed  well  into  the  hack  of  the  month.  In  abont  a  fortnight 
the  parts  will  be  so  far  consolidated  that  mnch  of  the  inconvenience  will 
Lave  passed  by,  and  the  accident  is  not  likely  to  lead  to  aerions  conse- 
quences. 

Fractures  of  the  laryngeal  cartilages  or  of  the  trachea  are  of  more  serious  Fmctoro 
import  than  those  of  tlio  byoid  bone,  and  when  the  fragments  are  displaced  ^^^gl^f' 
Bo  far  as  to  penetrate  the  lining  membrano  of  the  air-passages  active  and  c'ttrtilnicfa 
immediate  treatment  is  necessary.     The  injury  most  frequently  afifecta  the  ^i^^^ 
thyroid ,  and  next  the  cricoid  cartilage.     Pain  and  dyspnoea  follow  the  frac- 
ture ;  and  if  the  mucous  membrane  is   lacerated  there   is   blood-spitting, 
constant  oough,  and  frequently  difficulty  of  breathing,  which  may  rapidly 


1/ 


Fm.  «4»  A.  front  antl.  b,  buck  Yiew  of  a  preparation  of  frxtctiBlve  fracture  of  the  thyroid  ftud  cricoid  cartJ- 
logCK,  tAKcn  from  Cho  body  of  «  perron  who  was  iDnrdc!i%d  by  her  oook.  Deuth  itisultcd.  in  nil  prolxiMUiy, 
Vcvxn  llw'  vjolenot  inflicU>d  on  the  larynx.  The  hyoid  bone  wm  bIbo  fractunxl  &M  conjminutcd,  bui  b  not 
•bown  hens— Front  n  prepuration  9n  tljt*  Mni«nni  of  St.  Qeorgc^»  Ho<tpltalj 

increase  and  end  in  abBolnte  snfibcation.  Of  course  the  nearer  the  injury 
is  to  the  vocal  cords,  so  much  the  more  acute  will  be  the  symptoms,  and  so 
much  the  more  decisive  must  be  the  treatment,  Tlie  diagnosis  is  genei^lly 
obvious,'  Whether  absolute  crepitus  will  be  distinguiBhed  depends  in  a 
great  measure  on  the  patient's  age  and  the  consequent  extent  of  calcification 
in  the  cartilage. 

Tlie  chief  point  in  tlic  treatment  i^,  as  to  the  necessity  or  advisability  of 
tiuehuotomy.  An  ijit creating  collection  uf  these  cases  wa**  made  some  timo 
since  by  Dr,  Hnnt,*  from  which  it  resxdta  that  when  the  fragments  are  dis- 

•  Mf .  I^  Groa  Clark  gives  a  useful  cftution  in  the  ditignasij*  of  these  iryuries  ;  that,  *  ia 
movitig  the  larj-nx  from  side  to  side  on  th<j  cen'iciil  eimo,  op  in  deglutition,  the  matiipulator 
nuiy  \m  deceived^  e*ipecmlJy  when  the  larynx  is  large,  ftnd*  in  ulderly  pf^rsons,  by  this  pccuHar 
iMsling  of  roughncsB  and  incqnulity  which  is  thus  elicitod.* 

•  Out  of  twenty-iteveu  cases  ten  recovered,  six  with  aud  four  without  operation.  Only 
two  pntientti  diwl  in  whom  trHcheotomy  wiis  perfonntd,  while  out  of  niueto^u  who  were  not 
oprated  on  fifteen  died;  and  in  uo  cnse  where  emphyscmn  aud  bloody  expectoration  tcBtified 
to  perforation  of  the  nmcoue  mt-mbrane  by  tho  fragments  did  recovery  ensue  without  tmche* 
olomy, — *  Aid.  Jouni.  Mcd»  Sc./  April  1866. 
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placed  and  the  mucous  membrane  lacerated  it  is  always  desirable  to  perform 
tracheotomy  at  once,  since  in  all  cases  it  becomes  ultimately  necessary  j  and 
by  having  an  opening  made  at  once  below  the  seat  of  injury  the  patient  is 
saved  from  the  risk  of  sudden  dyspnoea  prmJnced  by  an  accidental  displace- 
ment. When  there  is  no  evidence  of  aneh  perforation  the  patient  must 
be  kept  perfectly  quiet,  and  the  case  must  be  watched  with  a  view  to  tra- 
cheotomy if  necessary. 

Sometimes  the  injury  has  been  known  to  involve  the  complete  subcu- 
taneou8  rupture  of  the  traclica,*  bo  that  there  is  a  large  depression  in  tlio 
neek  where  the  trachea  should  be,  aud  the  patient  br-eatheH  with  great 
difficulty  by  the  indirect  passage  of  air  from  the  up|>er  part  of  the  windpipe 
tbi-ongh  the  interval,  which  must  be  partly  occupied  with  blood,  and  so  into 
the  retracted  lower  end  of  the  trachea.  Under  such  cireumsitanceH  not  a 
moment  should  be  lost  in  attempting  to  find  the  lower  end  of  the  traeliea 
and  fixing  it  hy  introducing  a  tube.  The  parts  are  to  be  very  frcely  divided 
in  the  median  line»  and  the  trachea  drawn  up  to  the  surface.  If  it  is  very 
movable  and  i-ctracts  easily  there  is  no  objection  that  I  can  sec  to  fixing  it 
tc^mpomrily  witli  a  sutuie. 

The  entrance  of  a  foreign  body  into  tlie  air-passages  is  a  formidable 
accident,  and  one  which  not  nn frequently  proves  fataL  It  may  occur  at 
any  period  of  life^  but  is  more  frequent  in  children ^  both  from  their  natuml 
want  of  caution  and  ex f^>e nonce,  and  from  their  frequent  habit  of  playing 
with  things  in  their  mouth.  The  accident  is  cuosed  by  a  sadden  inhalation 
wliile  holding  aometln'ng  in  the  mouth,  as  by  laughing  or  gasping  with  fright 
while  taking  food,  by  catching  a  coin  in  the  open  mouth,  <fec. ;  and  in  some 
rarer  cases  the  foreign  body  has  been  driven  in  from  the  ontside,  as  in  the 
case  of  a  child  who  was  cmcking  a  whip  in  tlie  lash  of  which  a  large  copper 
pin  had  bt^en  fixed.  The  pin  got  loose,  and  passed  through  the  tmehea. 
Fortunately  the  surgeon  recognised  the  small  jmncture,  and  cut  down  on  the 
foreign  body.^  And  I  tliink  there  can  be  no  donbt  that,  although  in  swal- 
lowing the  larynx  is  usnally  so  dniwn  up  that  no  foreign  substance  can  pa.ss 
into  it,  yet  occasionally  a  pointed  body  (such  as  a  piece  of  Ixjue)  may  hitch 
Tinder  the  epiglottis  and  pass  into  the  upper  part  of  the  larynx^  in  swallow- 
ing, without  an  inhalation.^ 

Another  comparatively  frequent  accident  is  the  impaction  of  a  large  mass 
of  food  in  the  pharynx,  obBtrncting  the  nppt^r  opening  of  the  lai-j^nx,  and 
causing  speedy  death  if  not  dislodged.  The  treatment  is  simple,  if  the  nature 
of  the  case  be  recognised  in  time.  The  mass  being  pushed  down  or  hooked 
up,  the  breathing  may  he  at  once  re^ton^d ;  if  not,  artificial  respiration  is  to 
be  sedulously  practised. 

Foreign  bodies  which  have  passtnl  fairly  into  the  windpipe  may  be  lodged 
in  various  situations.     They  may  be  detained  above   the  rima  glottidis,  and 

*  Si'Cj  Mr.  Halford's  cnsc,  in  *Syst.  of  Surg.*    2nd  od.  vol.  ii.  p.  4G4. 
'  De  Ifi  Mrirtiniere.  *M^m.  de  I'Amtl  du  Chir./  v.  621. 

•  This  vrah  tho  cnso  with  a  little  child  under  my  care  a  short  time  n^,  in  whom  a  large 
piece  of  the  Imne  of  a  rabbit  was  loclgipti  in  the  upper  orifice  of  the  larynx,  exciting  gr wit 
dy*pna»rt,  and  having  *iet  up  lixtenj^ive  IraelR'ilis  nnd  brotu*hiM.s  esUmding  through  botJi  lungs. 
It  VfiiH  extracted  thruugh  the  mouth  about  thirty -«ix  hours  after  Uie  accident.  The  bone  wii^ 
too  hirge,  and  tfx)  irregular  to  Imvo  been  tnaWj  inhaled,  Jind  the  mother  stiid  tlie  child  took 
the  spoonful  of  food  quite  quietly  Aud  choked  immediately  uftprwurds.  From  the  posilion 
and  shape  of  the  l»one  thero  could  be  no  doubt  that  a  largo  prong  of  it  was  slicking  through 
the  glottis  and  irritating  the  air-tufce. 
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tlien  may  he  tlirust  more  or  lesR  completely  into  the  ventricle  of  the  larynx;; 
they  may  bo  cnnght  between  tbe  vocal  cords ;  may  Btick  in  the  cavity  of  tho 
laiynx  ;  may  lie  either  fixed  or,  more  commonly,  loose  in  the  trachea ;  or 
may  pass  down  beyond  the  bifurcation  of  the  tmchea  into  one  of  the  bronchi, 
or  even  lower,  into  one  of  the  bronchial  tubes  of  the  lung  itself,^ 


Fta.UA.    Froro  r  piiepiimtlon  (8«r,  vli  No.  ;;  i^corgt^'s  Hospltftl  MttseuroJ,  aho^inf!  n  i»toco  of 

toltacco-piiie  fni|!«cUieJ  in  the  right  hroiicliut;  oi  u  iMUL  TIk'  jijTiiitkans  ^viri' very  otisciin?^  pcrliapftbrcatltie 
tho  Air  piii»«l  through  tJtc  jjif>c  into  the  luiig.  UUtiuiiitelj  trncheutomy  was  ptrformeil,  hut  the  forclffQ 
budy  euald  ndi  l>e  rvat^licd^  Ai*-tn.  The  lunj^s  atid  ^rotichi  hxivc  l»c<;n  somciwhai  iIlsphuzDiJ  iu  makitig  the 
I^zvpiintUoD,  6o  tbnl  thte  right  bfunchiie  k»ks  much  uioiv  pcrpendicalar  tban  it.  is. 

The  symptoms  vary  partly  with  the  size  and  Bhape  of  the  foreigti  body, 
partly  with  its  position.  The  larger  and  rougher  the  foreign  body  is^  the 
more  acute  will  probably  be  the  fiymptoms  ;  the  nearer  it  is  lodged  to  the  voeal 
cords  the  more  spasm  is  it  likely  to  cause ;  the  more  firmly  it  is  impacted  in 
one  of  the  bronclii  the  more  complete  is  the  loss  of  breathing  on  one  side. 

In  their  most  marked  form  the  symptoms  of  a  foreign  body  in  the  air- 
passages  are  as  follows:  The  patient,  being  previously  in  his  usual  health, 
has  been  auddenly  seized  with  convulsive  cough  and  dyspnoea,  aggravated 

'  »  Out  of  twenty-one  cftscsBhaljBf'd  by  Proffl«sor  GroiK.in  which  death  took  place  without 
oper^itioti,  »nd  without  t»ipiilsit>n  of  tlie  foreign  tiody,  in  four  the  fortJign  suLiBt^iaoo  wns  iiitttntc^i 
in  the  larynx  ;  iii  one,  partly  in  thu  tmchea,  partly  in  tho  larynx;  in  three,  in  Uie  trachea;  in 
eleven,  in  the  right  bronchial  tub«' ;  in  one,  in  the  Inng;  in  one,  in  tbb  right  pleimil  cfl-vity, 

*  Out  of  forty«two  cuaefi  subjected  to  operation  or  gpneral  treatment  the  oxtmni^ouj^  snb* 
stADCti  was  irituated  twice  positively,  and  tltx-en  timca  probably,  in  the  right  lironchial  tube; 
four  times  cert-ainly,  and  four  tinieu  probably,  in  the  It-ft  Lnmchial  tube  ;  «evon  tinjcs  in  tho 
tmchea,  and  foxirtf>cii  in  the  larynx.  Out  of  fifteen  caset  under  obsorvatiou  in  Guy'it  Ilo^piitil 
duriog  the  lust  few  yearn,  in  seven  tlie  foreign  body  was  in  the  larynx;  in  tire,  in  the  tmchea; 
in  two,  in  the  right  bronchus ;  and  in  one,  in  the  left  bronchus.  It  would  thus  appear  tluit 
the  larynx  and  the  right  bronchial  tube  are  the  most  frequent  Bituations  in  which  foreign 
Bubi^tanceH  are  iirrt  stod.  This  conclusion,  however,  docs  not  prtcJKely  coincide  with  (hat 
derived  by  M.  Bourdillat  from  the  analysis  of  3*56  cases.  In  eighty  of  tliese  the  foreign  body 
M  in  the  trachea  ;  in  thirty-flve,  in  the  Urynx  ;  in  iwenty-fiix,  in  the  right  brunchus;  and 
I  fifu«n,  in  the  left  bronchue/ — Durluini»  in  'SyaU  of  Surg./  vol  ii.  p.  477> 
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into  severe  paroxysms.  At  thr  name  time  it  is  possilile  tliat  he,  or  if  a  rbild 
his  parents,  may  know  that  he  has  swallowed  something,  or  that  aoinething 
which  was  in  his  mouth  has  diHappeared.  The  speech  will  be  more  or  le 
aftectod,  and  the  breathing  whistling  or  stridnlonH.  There  may  be  some 
pain  abuut  tliu  part  where  the  body  is  lodged  (probably  abont  the  thyroid 
cartilage),  aggravated  by  pressure.  Tlie  foreign  body  can  in  some  eases  1x3 
felt  by  exploration  from  the  mouth,*  and  in  others  can  be  seen  by  the  laryn- 
goscope.    More  rarely  it  can  be  felt  in  the  neck. 

The  diagnosis,  in  eases  w^bera  a  foreign  body  is  not  perceptible  and  the 
history  is  not  cleai'  (which  is  very  commonly  the  case  in  childhood)  is  by 
no  means  easy.  It  rests  mainly  on  tho  sudden  accession  of  the  symptoms 
duriTig  a  condition  of  complete  health,  and  is  t!ierofore  easier  the  soontT 
after  the  supposed  accident  the  patient  is  seen.  In  cfi^^e  the  history  should 
Ix^  doubtful  the  diagnosis  between  the  irritation  produced  by  a  foreign  bcaly 
and  the  dyspuo^a  of  croup  or  laryngifis  rests  in  a  great  meaaure  upon  the 
comparative  absence  of  fever  in  the  former  case,  the  patient  being  sometimes 
almost  well  during  the  intervals  between  the  spasms.  In  some  cases,  whore 
the  fi>reign  body  moves  about  in  the 
trachea,  the  patient  i»  himself  quite 
conscious  of  its  movements*.  When 
it  has  dropped  into  oufi  of  the 
]ironehi  the  entrance  of  air  into 
that  lung  is  prevented,  either  totally 
or  in  gi-eat  part»  and  thereof  ore  there 
is  absence  of  the  n.'spiratory  mar-  ^^^^ 

raur  and   of    the   dilatation   of  the  ^^^^P  v1 

lung,  without  dulness  to  percussion 
or  any  other  sign  of  phurisy  or 
pneumonia.  In  some  cases  a  whist- 
ling and  cooing  rhonchus  has  been 
heai'd  at  the  point  where  the  foreign 
bcaly  is  lodged.* 

The  nglit  bronchus  is  I'ather 
more  commonly  the  scat  of  lodg- 
ment than  the  lefl,  since  the  septum 
is  placed  somewhat  to  the  left» 
tliough  the  more  boriKont^il direction 
of  the  light  bronchus  to  some  extent 
neutralises  this  tendency.  (See  tho 
footnote  on  tlie  previous  page.) 

In  C41SCS  where  a  perfectly  confident  diagnosis  cannot  l>e  made,  yet  there 
seems  good  reason  for  thinking  that  there  may  be  a  foreign  body  in  the 
ivindpipe,  it  is  better  to  trcjvt  the  patient  as  though  this  were  the  case,  since 
an  oi>ening  may  relieve  dys]uitea  from  other  causes,  and  the  operation  does 
not  add  very  much  t-o  the  pitient's  danger.^ 

'  Such  an  expl5>S*iil  ion  hhould  iieviT  be  neglDct^l.  unlcifs  llu*  Jtyniptoinsi  nro  so  urgent  as  to 
render  lite  iiistAntJinwiis  opiMiinji  of  the  windpipe  a  mutter  of  necessity  Umier  chlontfomi  rhe 
fiTigor  can  bt*  paswc^l  into  the  upper  ptirL  of  llie  krynx  msily  m  a  ebild^  ami  wsujilly  cnn  be 
gut  beyond  the  opigloitis  in  riu  ndnlt* 

■  Lo  nro8  Clark,  up.  oit.  jk  2,'17, 

•  Mr.  Barweli  givis  rofi*runceB  to  Boven  oiscs  in  which  tlie  foreign  body  vms  not  found  at 
the  opcmtion,  yet  the  pitients  recover«xl  ;  pmlmhly  from  the  iinnotic«l  escape  of  thu  fluhetanee. 
— *CJin.  Sr»c,  Tmiis./  vpI.  vi,  p,  120, 


'>J 


Fu,.  6«.  Eifurctttinn  nf  the  tmchna,  *wm  from  T>ohi(id» 
tihrnvitiir  tb*.*  eeptum.  to  the*  left  tif  Ihp  median  limo, 
nm\  rtUo'Aiu^  iijm>  t]ie  iiiurc»  vc^ticAl  dinx^tiou  of  ihci 
left  bronchiiiJ.— From  Durhftiu, '  8>st*  of  Surg.,*  V'm) 
od.  vuL  U.  p-  478. 


FOREIGN   BODY  TN  WINDPIPIl 

W>icn  the  ditigiiosifi  of  foixjign  body  lias  bean  made  the  sTirgcon  BhouM  TreJitmcnt, 
allow  no  deky  in  removing  it  at  ouct^  It  is  tine  that  anbstancee  have 
remained  for  year's  in  the  trachea  innocuous ;  bat  it  is  far  more  pmbftble 
that  it  fort'ign  l>ody  which  may  bo  setting  up  no  very  marked  symptoms  at 
the  moment  will  afterwards  get  displaced  and  cause  urgent,  perhaps  fattil, 
djHpncBa  when  there  is  no  help  at  hand. 

There  are  cases  in  which  the  foreigti  body  can  l)e  seen  with  the  larjnigo. 
Bcope  and  extracted  by  means  of  forceps  introflueod  by  the  mouth  ;  but 
these  are  rare.  A  case  bis  lately  been  recorded  ^  in  w^hicb  a  brass  ring  had 
been  lodged  near  the  upper  opening  of  the  larynx  for  four  years.  The 
patient  was  a  child  6^  yt-ars  old,  and  was  tlien  suffering  from  aphonia  and 
laryngeal  spasms.  The  position  of  the  ring  is  tbna  deseribcd:  *It  encircled 
tlie  left  arytseno-epiglottideBn  fold  and  ventricular  band  ;  but,  except  where 
it  passed  deeply  into  the  tissues,  it  did  not  come  into  contact  with  the 
larynx.'  It  should  be  remarked  that  the  ring  had  a  fissure  at  one  part 
Extraction  by  the  help  of  the  laryngoaeope  being  found  impossibk^  on 
account  of  the  child's  indoeihty,  the  foreign  body  was  snccessfally  i-emoved 
by  making  a  transverse  incision  through  the  thyrohyoid  membrane,  di'aw  ing 
the  epiglottis^  with  the  cushion  of  fat  and  cellular  tisHue  at  its  base,  down- 
wards, and  thus  penetmting  between  the  hyoid  bone  und  epiglottis  into  the 
space  above  the  glottis.  To  this  operation  the  operator  gives  the  name  of 
*  snbhyoidean  laiyngotomy,'  and  it  is  a  proceeding  which  in  rare  cases  may 
prove  useful;  but  in  general  foreign  bodies  lodged  in  this  situation  can  lie 
extracted  with  forceps  of  appropriate  shape  from  the  mouth  when  the  patient 
is  faUy  narcotised. 

If  tlie  symptoms  are  not  very  urgent  (in  which  case  the  windpipe  must 
be  opened  without  a  moment's  delay)  chloroform  sliould  be  giveu ;  and 
unless  the  position  of  the  foreign  body  is  known  the  first  step  is  to  examine 
the  parts  as  far  as  the  finger  can  reach.  If  it  cannot  be  extracted  from  the 
mouth,  but  appears  to  be  lodged  near  the  glottis,  the  cricothyroid  membrane, 
cricoid  cartilage,  and  in  childi-en  one  or  two  rings  of  the  trachea,  should  bo 
divided,  so  aa  to  have  a  very  free  opening.  Possibly  the  Ixidy  may  now  be 
removed  or  may  shoot  out  of  the  wound  ;  otherwise  tlie  larynx  must  bo 
examined  with  a  large  instrument,  such  as  a  female  catheter,'*  and  the  sub- 
stance pushed  up  throagh  the  glottis  or  extnicted  with  forceps.  If  this 
cannot  be  done,  yet  the  suhst^nee  can  bo  felt  lodged  just  above  the  glottis, 
a  canula  should  be  placed  in  the  lower  jmrt  of  the  wound,  the  tw^o  alie  of  the 
thyroid  cartilage  cautiously  divided,  and  the  foreign  body  picked  out  of  the 
ventricle  of  the  larj^nx.  When  the  body  is  loc:ise  in  the  trachea  a  free 
opening  low  down  will  gene  ml  ly  procure  its  exit.^  When  in  one  of  the  bronchi 
all  that  can  he  done  is  to  open  the  trachea  as  low  down  as  is  prudent,  and  by 
a  very  free  incision.  Then,  if  the  situation  of  the  foreign  body  can  be  ascer- 
tained by  probing,  it  may  be  possible  to  extniet  it  with  forceps  or  to  dislodge 
it  with  a  book;  or  the  pationt*s  hady  being  inverted  and  shaken,  the  foix^ign 
substajicc  may  be  discharged  either  from  the  glottis  or  from  the  wonod. 

Sir  B.  Brodie*8  celebnitcd  case*  of  Sir  L  Brunei,  in  which  a  half-sove- 
reign had  dj'opped  into  the  right  bronchus,  shows  the  advantage  in  these 


«  'London  Med.  Record/ April  U,  1875. 

*  ]Mt-  Durham  recomrnenda  dio  ivory  top  of  a  gum  catheter. 

*  Mr,  UiltJiti  is  iu  fitvour  of  milking  thiii  opening  trunsrerBely  v&lvatiLr,- 
timl  Oiia./  fol.  K,  1867*  p.  ^a7. 

*  'Mod.  Chir.  Tjnui:*.,*  vol,  xxvl  p.  2»6. 
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cases  of  makinisr  ^^  opening  in  the  ti'acheu^  even  if  the  fureijsfn  body  is  not 
extractetl  from  it.  The  inversion  of  the  body,  wldeh  before  produced  g^reat 
djspncoa  from  the  coin  striking'  on  the  glottis,  became  perfectly  tolerable 
afterwards,  and  the  coin  dropped  quietly  into  the  mouth.  The  same  case 
shows  also  the  great  difficulty  which  may  be  met  with  in  exploring  the 
trachea  with  forceps  or  other  instmmentxS.  Tlie  walls  of  the  air-tube  are  bo 
very  irritable  that  any  contact  of  the  ini^trument  ia  sure  to  provoke  spas- 
modic congh,  and  the  instrument  is  aa  likely  to  poke  the  foreign  body  ftirtlier 
down  as  to  bnng  it  up^  besides  the  risk  of  catching  '  the  bifurcation  of  the 
trachea,  or  one  of  the  subdivisions  of  the  bronchus,  instead  of  the  foreign 
body.*  So  that  it  is  better,  after  having  made  a  free  opening  in  the  trachea, 
to  try  and  dislodge  the  foreign  body  by  changes  of  position,  by  inversion 
of  the  body,  by  shaking  or  slapping  the  chesty  rather  than  to  risk  the  evil 
consequences  which  may  follow  the  introduction  of  instruments ;  and  if  such 
introduction  becomes  necessary,  to  try  ratlier  to  displace  the  body  by  get- 
ting a  hook^  wire- snare,  or  bent  probe  below  it  than  to  catch  it  with  the 
forceps.  At  the  same  time,  a*s  the  forceps  have  no  doubt  been  used  succesa- 
fully  in  such  cases/  the  attempt  ought  to  be  made  when  the  circumstancei 
call  for  it. 

Foreign  bodies  may  also  be  successfully  treated  in  some  cases  by  inversion 
of  the  body  and  succusaion  without  any  previous  operation.  In  many  cases 
the  sulistanco  has  become  loose  and  has  fallen  throngh  the  glottis,  and  the 
plan  is  well  worth  trying,  particularly  in  cases  where  the  body  ia  smooth 
and  heavy;  but  as  there  is  a  risk  that  the  substance,  if  dislodged,  may  be 
caught  by  the  apasmcHiie  closure  of  the  vocal  cords,  and  instant  sufibcation 
be  thus  produced,  it  is  well  before  resorting  to  this  plan  to  be  prepared  for 
laryngotoniy  in  case  of  any  such  emergency. 

The  lifter-consequences  of  the  lodgment  of  a  foreign  body,  if  it  be  not 
oxti'acted,  ai'e  veiy  various.  They  vary,  as  the  immediate  symptoms  do, 
with  the  position,  size,  shape »  and  smoothness  of  the  substance.  Pointed 
rough  substances,  wherever  they  may  be  impacted,  produce  a  rap  idly- spread- 
ing inflammation  of  the  internal  membrane  of  the  air-passjiges,  sprt^ading 
down  the  trachea  into  the  smallest  bronchial  tabes.  Thas,  in  the  case  referred 
to  on  pige  178,  «ofe,  a  pointed  thorn  of  bone,  sticking  through  the  glottis 
into  the  larynx,  produced  in  the  coni'se  of  a  day  bronchial  effusion  over  both 
lungs.  On  the  other  hand,  a  smooth  body  (like  Sir  L  Brunors  half-sove- 
reign) may  remain  impstctod  in  the  lower  purt  of  the  trachea,  in  one  of  the 
bronchi,  or  even  in  a  large  bronchial  tube  of  the  lung  itself,  for  a  considerable 
period  without  exciting  any  such  symptoms.  Nor  are  cases  wanting  to 
prove  the  possibility  of  a  smooth  foixilgn  substance  becoming  eiie3''sted  or 
encased  by  inspiflsafced  mucus  and  remaining  perfectly  innocuous.^  But 
such  cases  are  exceptional,  and  ought  not  to  deter  the  surgeon  from  the 

*  Liston  Bucceetled  in  extracting  n  pioco  of  bone  from  a  point  below  the  right  sternoelnTicular 
joint  with  forceps  ;  and  Dickin  of  Middleton,  near  Manchester,  extracted  a  button  which  had 
lodged  in  and  completely  obstructed  the  right  bronchus,  producing  the  most  ehar.icteristic 
Bigns  of  total  suppresiiion  of  LrL^athing  on  thi^  right  side.  The  latter  case  is  the  more  remarkable^ 
since  the  opening  wa»  mad«  bctwei^n  the  cricoid  and  tJiyroid  cartilriges»  and  therefore  the 
womid  was  furtlier  than  nece»!?ary  from  the  foreign  b&dy  (see  South 's 'ChL^itia/ vol »  ii.  p, 
402,  or  Li8ton*a  '  Practical  Surgery,"  p.  415-420). 

^  Sir  T*  Watflon  relates  a  case  in  which  n  p>ii5C0  of  gold  rLinained  for  yoars  in  one  of  the 
ventricles  of  the  larynit  without  distressing  consequences;  tind  there  are  other  cascs  rocordi^d 
in  which  a  foreign  body  hns  become  glued  to  the  wall  of  the  tracboa,  or  has  ulcerated  into  its 
Bubstance  and  thus  t>i^come  encysted. 
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Isarj  operation  in  any  ca4<o  in  wliicli  lie  has  cortam  evidenco  of  the 
nent  of  a  fuTOign  body.  The  case  far  moi*Q  commonly  proves  fatal,  and 
ileath  is  produced  in  various  ways.  The  rougher  substances  cause  acute 
inflammation^  as  above  etatod,  paroxysms  of  eough  proving  fatal  either  bj 
loading  of  the  lungs  or  spasm  of  the  glottis.  In  some  cases  a  body  which 
has  long  lain  quiet  changes  its  position,  irritates  the  vocal  cords,  and  so 
produces  apaam  of  the  glottis.  In  many  cases  in  which  a  smooth  body  has 
been  loilgcd  in  the  deeper  parts  of  the  tube  it  has  nicerated  into  the  lungs 
and  pi"od need  all  the  symptoms  of  phthisis  ;  ^  so  that  Sir  B.  Brodie  says: 
*  The  records  of  surgery  fniTiish  abundant  evidence  that,  under  such  circum- 
stances, disease  of  the  Itings  sooner  or  later  is  induced,  and  that  the  death 
of  the  ptitient  invariably  ensues/  And  even  when  the  body  is  lodged  higher 
up.  in  the  larynx  or  upper  part  of  the  traeluja,  there  is  good  ri'ason  to  appre- 
hend that  it  will  set  up  ulceration  at  the  seat  of  its  lodgment,  and  thiit 
disease  of  the  lungs  will  follow.  This  is  strikingly  illustrated  by  a  case 
i-eported  by  South  (op.  cit.  p.  396),  in  which  a  child  died  six  weeks  after 
the  lodgment  of  a  pebble  in  the  larynx.  The  nature  of  the  case  was  mis- 
taken, and  the  severe  paroxysms  of  congli  attributed  to  peHussis,  The 
cricoid  cai^fcilage  in  which  the  stone  was  lodged  was  laid  bare  by  ulcerittion, 
and  both  lungs  were  extensively  hopatised,  while  one  pleura  was  iilled  with 
turbid  serum. 


The  implication  of  the  larynx  in  a  burn  or  scald  is  a  very  grievons  and  ^""J  ^p^ 
dangerous  complication  of  such  an  injury,  and  one  which  unluckily  is  by  no  larynx, 
means  mre.  The  parts  below  the  glottis  are  protected  by  the  spasmodic 
closure  of  the  vocal  cords  at  the  moment  of  the  accident,  but  great  oedema 
of  the  mucous  lining  of  the  fauces,  epiglottis,  and  oinfice  of  the  lar^^nx, 
comes  on  with  fits  of  spasmodic  dyspnoea,  which  are  always  exceedingly 
alarming  and  not  unirequently  fatal ;  the  voice  is  hoarse,  the  respiration 
croupy,  and  the  mouth  probably  so  much  injured  that  the  patient  (especially 
if  a  child)  can  hardly  be  got  to  take  food.  The  accident  is  more  frequent 
in  childhotDd,  and  is  ofien  caused  in  veiy  young  children  by  sucking  the 
spout  of  the  kettle.  The  gi'eat  danger  is  from  the  spasms,  and  the  prognosis 
deptiiiis  mainly  on  their  severity  and  frequency  j  but  even  after  surviving 
tliiH  danger  the  patient  may  still  sink  from  bronchitis  or  broncho-pneumonia, 
the  result  of  inflammation  spreading  downwards. 

In  such  cases  the  first  point  is  that  the  patient  must  never  be  left  until 
all  immediate  danger  is  over,  since  the  spasms  come  on  quite  irregularly  and 
with  little  warning.^  Leeehes  should  be  freely  applie<i  to  the  throat,  and 
frequent  small  doses  of  calomel  and  antimony,  or  antimony  and  aconite, 
given.  The  dose  must  of  course  vary  in  proportion  to  the  age.  Mr.  Durham 
prescribes  one  or  two  minims  of  vin.  ant.  with  a  quarter  or  half  minim  of 
tinct.  aconit.,  at  first  every  quarter  of  an  hour,  then  every  lialf-hour,  and 
then  at  longer  intervals.  Possibly  the  cautious  administration  of  chloroform 
will  relieve  the  spasms,  and  then  the  mouth  can  be  fully  opened  and  the 

*  CharactenaticciiawJt  which  want  of  «pace  forbids  me  to  introduce,  mil  be  found  io  South*! 
*  Cheliiw,'  vol  ii.  p.  397. 

*  Mr.  Bryjint  ftpeaks  of  a  case  'in  which  the  nymptoms  were  fso  flight  f.lmt  no  anxiety  waa 
folt ;  bat  otic  spfism  took  pLiCf  2\  hours  after  the  accident,  whieli  put  tin  end  to  lifi\'  (*Practioe 
of  SurgiTv/  p.  139.)  A  striking  instance  of  the  noces^ity  of  con  stint  w/itchfulneeg  and 
prcpaniiion  for  constant  opemtion  In  those  as  in  all  other  cosoa  in  which  spasm  of  the  glottis 
iippean»  inaminent* 
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oodematoiia  parts  around  iho  fauce.^  freely  scaritit'tl.  Finally,  in  the  la«t 
reaort,  larjriigotomj  or  tnicliootrmiy  niaat  bo  jjirrroniicd  ;  bat  my  experience 
of  tliese  cases  has  been  that  those  which  are  so  severe  as  to  demand  opera- 
tion generally  die,  and  that  it  is  better  if  possible  to  refrain  from  opening  . 
the  windpipe,  remembering  that  even  very  alarming  s|*asm  seldom  proves 
fatnL*  Some  sargeons  prefer  the  operation  of  tnicheotomy  to  that  of  laryn- 
got-omy  in  these  cases,  in  order  to  get  farther  from  the  inj ured  parts ;  but  as 
the  cedema  k  always  Umifeed  to  the  tissae  above  the  vocal  cords,  the  ope- 
ration of  laryngotomy  is  sufficient.  Much  benefit  is  obt4iined  in  the  treat* 
mcnt  of  the  broncho-pneumonia  which  accompanies  these  and  other  injuries 
of  the  windpipe  from  the  use  of  the  *  jackct-ponltice.'  Cases  oecurin  which 
the  larynx  is  injured  by  corro.iive  fluids  ;  these  moat  be  treated  on  the  same 
principles. 

The  operative  procedures  for  opening  various  parts  of  the  air-passage, 
and  the  indications  for  each  of  them,  will  be  found  in  a  futuro  chapler,  under 
the  head  of  Diseasks  op  the  Lakynx. 


Foreign 
Ibodiea  in 
the  (E.40- 
pbAgiu, 


Kotking  is  more  oomraon  than  for  a  pi&tient  to  imagine  that  he  (or  she) 
heta  got  some  foreign  substance  lodged  in  tho  pharynx  or  oesophagus,  when 
no  such  thing  is  really  the  case.  Something  sharp  has  hoon  swallowed  with 
the  food,  such  as  a  sharp  edge  of  bone,  and  the  sensation  of  the  sci'atch 
remains  after  the  enbatance  itself  has  passed  away,  and^  indeed,  may  remain 
for  a  considerable  timCp  i*endering  deglutition  painful  and  difficult.  At  the 
same  time  cases  oooor  pretty  frequently  iu  which  a  pin  or  a  small  bono  or 
bristle  has  been  hidden  behind  the  arches  of  the  fauces  and  has  escaped  a 
hasty  examination;  so  that  all  such  cases  should  be  patiently  and  com- 
pletely investigated,  and  in  doubtful  cases  the  laryngoscope  will  be  very 
nseful,  though  the  examination  can  of  course  only  extend  to  the  fauces  and 
upper  part  of  the  pharynx.  I/arge  foi-eign  bodies  are  generally  arrested  in 
the  oesophagus  opposite  the  cricoid  cartilage,  btit  they  may  pass  lower.  I 
have  spoken  above  of  those  cases  in  which  a  v^olnminous  mass  rests  above  tho 
pharyngeal  opening  of  the  larynx  and  most  be  dissphieed,  or  instant  death 
result<3.  But  in  ca^es  of  foreign  bodies  lodged  in  the  ajsapkagus  there  is 
no  such  nrgont  danger.  The  impaction,  however,  of  a  soUd  body  is  incon- 
sistent with  prolonged  life,  since  it  prevents  deglutition  either  by  me- 
chanically filling  the  gullet  or  by  the  pain  which  it  produces  when  it  sticks 
into  tho  walls  of  the  tube,  as  a  pin  or  a  sharp  bono  sometimes  does.  The 
nature,  size,  and  shape  of  these  foreign  bodies  are  very  vai'ious,  A  tooth- 
plate  carrying  one  or  two  artificial  teeth  not  unfrequently  drops  into  the 
mouth  and  is  swallowed  during  sleep  ;  a  coin  swallowed  intentionally;  a  ragged 
piec«  of  bone ;  a  pin  ov  piece  of  wire  or  a  fishbone,  are  familiar  instances. 
Some  obstruct  the  gullet  eutii'cly,  others  partially  ;  some  are  organic  and 
soluble,  others  metallic  and  insoluble;  some  have  smooth  edges,  othcra  are 
jagged  or  sharp.  The  first  point  is  to  ascertain  as  nearly  as  may  be  what 
the  size  and  shape  of  the  substance  is  and  where  it  is  lodged,  in  order  to 
settle   the   important  cpiestion  whether   it  can  be  pushed    down  into   tho 

•  I  woultl  refer  the  reader  to  n  Btrikitig  caao  rolateJ  by  Mr.  Lo  Gtoh  Clark  (op.  ciL  p. 
230),  in  which  tko  KympLoniB  wcra  bo  acuto  thjit,  •  though  tiot  LniU? ruining  a  furourablo 
opinion  of  tracheotomy'  ho  ihnught  it  his  duty  to  offer  tho  ultupnatiTo  to  tho  child  & 
pjirtMits^  whOp  however,  declines!  thu  oporation  ;  aad  thu  patiuot  ultiuifntoly  itruggled  through. 
Mr.  Lo  GrtjH  Ciiixks  reiaarki*  on  ihu  adviMbility  of  nvoidiag  trjichootomy  as  much  oa  poiwibk 
quite  coiDcido  with  the  vieur  stated  in  the  t^xt. 
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eh  or  fished  up  from  tliQ  mouth*  A  smooth  metallic  b;>dy  deeply 
ia  best  dealt  with  by  gently  jiusbing'  it  down  into  the  sti>mju;h  with 
a  probang  having  a  sponge  at  the  end  j  and  even  somewhat  T-ongh  bodies  may 
bo  Buccessfuliy  treated  this  way,  though  the  pmctice  is  not  without  ita 
dangeraJ  If  more  superficial  I  j  lodged  it  may  possibly  bo  extracted  with 
the  long  oesophagaa-forceps,  whteh  must,  however,  bo  very  gently  managed^ 
in  order  to  avoid  injury  to  the  coats  of  the  ceaophagus.  Coins  can  often  be 
dislodged  and  tished  up  by  a  bbmt  book  at  the  end  of  a  probang.  The 
situation  of  the  coin  having  been  ascertained  by  means  of  a  long  probe  or  a 
urethra-flound,  the  book  ia  pushed  beyond  it^  turned  round  towards  the  coin, 
and  withdrawn.  Pins,  small  bones,  &c,  may  bo  caught  in  the  horsehair 
probang  here  figured. 


Vto.  07.  The  horaehilr  pTOlMng  for  exttvdtlog  foToIgit  bodies  tram  the  anoptuiiraB,  nucb  ob  colas,  botiej,  JUc, 
wliicb  iiTO  lodged,  but  do  not  entirely  obstruct  the  tiitK>.  The  (ii<»truinent  curitalnt^  ^  skciir  cif  hnrMMshulr 
InMKted  newr  tti  exttmnHtj,  wliicb  bi  dJlatud  bj  piiHliiK  it*  haiwllo  out*  It  la  ititroiJatxsrJ,  ne  mkii  U%  ilg,  a, 
with  the  ikein  cloeed,  put  ttio  fon^igii  subataacc.  Tbeu  the  h^mlbia  pulled  uut  {t\g.  b)  and  tbn  lni«trun>eiit 
wfthdrtiwfi  with  tbo  vkciii  opcnMi  lu  ordor  that  the  hgrnluur  may  catch  and  bdJog  nwayt  or  At  teiiffb  dl*- 
ludgc,  the  fonjign  body. 

Pieces  of  meat  and  bone  have  been  known  to  be  so  far  disorganised  and 
softened  by  the  constant  use  of  dilute  mineral  acid  as  to  be  at  length 
swallowed.  Vomiting  lias  sometimes  b^en  aaccessfal  in  dislodging  foreign 
snbstances.  It  is  dangerons  to  the  integrity  of  the  a>soplmgus  ;  but  when 
a  large  and  tolerably  smooth  foreign  body  is  lying  in  the  stomach  and 
cannot  pass  the  pylorns^  it  is  probably  best,  as  Mr.  Pollock  directs,  to 
attempt  its  removal  by  indncing  vomiting  after  a  fall  meal,  so  that  the 
foreign  snbstance  may  be  rejected  along  with  the  ma^s  of  food. 

Finally,  there  remain  a  few  cages  where  the  surgeon  thinks  it  his  duty 
to  cnt  down  on  the  foreign  body  and  remove  it  at  once. 

This  operation  is  most  easily  performed  on  the  left  Mido,  in  consequence 
of  the  inclination  of  the  cesophagus  to  that  side,  bat  the  shape  of  the  body 
may  render  it  necessary  to  Beok  it  from  the  right.  It  consists  essentially 
in  making  an  incision  between  the  carotid  sheath  and  the  laiynx  or  trachea, 
drawing  the  latter  tube  inwards,  while  the  vessels  are  displaced  outwards, 
and  seeking  for  tht^  foreign  substance  through  the  wall  of  the  t-osophagus, 
which  is  now  exposed.  The  incision  and  the  early  steps  of  the  operation 
are  much  the  same  as  for  the  h'gatnre  of  the  carotid.     The  centre  of  the 

'  Mr.  Pollfjek,  in  tho  *  Lancet/  186D,  vol.  i,  pp.  456-49l>,  rocorJa  two  cases  in  which  a 
toothplnte  slipped  into  tho  msophiLgiw.  In  one,  where  the  pbite  was  small^  ourry'm^  only  two 
leethf  bat  with  very  uliiirp  eclgas*  tha  patiGot  seemed  to  be  in  danger  of  sinking  from  wunt  of 
food,  the  plate  bfcinglcxlgod  naar  the  8tom?ich,  whonciJ  it  was  somewhiit  dialodgod  by  monns  of  an 
o^^phiigus-tubc,  and  then  it  passed  in t*j the  atomm.hp  on  the  nineteenth  Uiiy  after  the  acdJont. 
Hero  it  rwmained  for  ninoty-seveQ  days,  and  was  then  ejecte  I  by  vomiting.  In  the  other 
ca«o  a  much  larger  plate,  but  with  mnc^h  Bmoother  edgee,  piia^tod  Uurough  the  whole  aiimeutary 
caAid,  and  was  6Jcp«Uod  in  defceu^ttign  in  three  days. 


goto  my. 
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incision  should  bo  about  nppoRitc  the  cricoid  cartilage*  If  it  be  too  hig 
tlio  superior  larjrngeal  noiTe  will  be  endangered  ;  if  too  low,  the  inferior 
thyroid  artery,  Wlien  the  foreign  body  is  too  small  to  be  perceptible  ex- 
ternally its  sitnatjon  and  the  position  of  the  oosophagns  are  to  be  fixed  by 
passing  a  atai"  or  c^iihtter  down  the  tube.  When  the  surgeon  hns  felt  the 
foreign  body  ho  divides  the  a?sophagas  longitudinally,  jnst  enough  to  enable 
him  to  catch  it  and  draw  it  into  the  wound ;  it  must  then  be  freed  from  the 
fibres  of  the  oesophagus  as  gently  and  with  as  small  au  opening  as  possible. 
No  sutures  have  hitherto  been  used  to  close  the  wound  in  the  o^iophagus, 
but  it  seems  probable  that  one  or  two  fine  catgut  sutures  might  hasten  its 
closure,  and  melt  without  producing  any  ulceration. 

Some  surgeons  feed  the  patient  l)y  the  rectum  for  a  few  dnys  after  the 
operation,  but  Mr,  Cock  thinks  it  better  to  pass  a  small  tnlie  or  elastic 
catheter  beyond  the  wound,  and  let  the  patient  have  food  in  the  stomach 
from  a  veiy  early  period  after  the  ofH?ning. 

Foreign  bodies  have  been  extracted  from  a  part  of  the  cesophagus  ranch 
lower  than  can  be  reached  by  the  incision.  Thus  Mr.  Syme  removed  a 
foreign  body  lodged  just  opposite  the  top  of  the  sternum,  and  Dr.  Cheever 
one  which  was  fixed  below  the  sterna  in.* 

The  opemtion  has  hitherto  proved  very  successful.  Twenty-one  cases 
are  tabulated  in  Mr.  Durham's  essay  on  injuriea  of  the  neck  in  the  second 
edition  of  t\m  ^  System  of  Surgery,'  of  which  only  four  proved  fatal ;  and  it 
seems  undeniabie  that  in  some  at  any  rate  of  these  a  more  speedy  performance 
of  the  operation  would  have  given  the  patient  a  better  chance  j  for  in  one 
case  ( Arnott's),  where  the  operation  was  not  allowed  till  five  weeks  after  the 
accident,  the  patient  died  of  pneumonia,  which  had  been  developed  pre- 
viously; and  in  another  (Martini's),  where  sixty  attempts  had  been  made  to 
dislodge  the  foreign  body  (which  wiis,  in  fact,  swallowed  daring  the  opera  - 
tion),  the  pharynx  was  found  to  be  gangrenoua.  Hence  the  propriety  of 
the  rale  laid  down  by  Mr.  Arnott  *  is  now  generally  recognised:  that,  *wheii 
a  solid  substance,  though  only  of  moderate  size  and  irregular  shape,  has 
beeome  fixed  at  the  commencement  of  the  cesophagus  or  low  do^'^ii  in  tho 
pharynx,  and  has  resisted  a  fair  trial  for  its  extraction  or  displacement,  that 
its  removal  should  at  once  be  eflTected  by  incision,  although  no  ui*gent  symp- 
toms may  be  present/ 

In  seveml  cases  where  the  foreign  body  has  not  produced  complete  in- 
ability to  swallow  it  has  nevertheless  occasioned  death  by  ulceration  into 
the  aorta  or  iuto  the  spinal  column,  pleura,  or  other  parts.  In  one  case 
even  the  heart  was  perforated,^ 

Injuries  to  tho  (Esophagus  by  the  passage  of  foreign  bodies,  or  by  swal- 
lowing corrosive  liquids,  will  sometimes  produce  a  severe  form  of  cicatricial 
stricture  ;  hut  on  this  subject,  and  on  tho  subject  of  gastrotomy,  or  opening 
tiie  Htomach  in  order  to  remove  a  foreign  body,  or  to  obviate  starvation  in 
stricture  of  tlie  oesophagus,  I  must  refer  the  reader  to  a  future  chapter  in 
which  the  latter  subject  is  treated. 


i 


'  Cheeror  *  On  two  e4iae3  of  icsophrigotomy.*     Boston,  ILS.,  1808. 

*  HiB  intoraHting  p;lp(^r  in  the  oightiHinlh  volume  of  the  *  Mo*l  Chir.  Tmns/  relating  to 
tho  fir?t  casn  of  ajuophngotoray  performed  in  this  coimtry  is  woll  worthy  of  study . 
'  See  Dnrham,  in  *Syst.  of  Surg,/  vol,  ii.  p^  52  L 
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Ik  describing  the  injuries  of  the  chesty  the  pleura  is  always  taken  iia  the 
boandaiy  between  its  parietea  and  its  contents,  so  that  wonnds  are  claBsilied 
as  penetrating  or  non-penetmting,  according  aa  thej  do,  or  do  not,  open  the 
pleural  cavity.  At  the  same  time  it  nitiist  be  reeollect-ed  that  the  pleura,  or 
any  of  the  thoracic  viscera  or  vessels,  or  e?en  the  viscera  of  the  abdomen, 
m*iy  be  injured  in  contusions  and  in  non-ponetratfng  wounds  by  fragmenta 
of  fractured  ribs,  and  also  that  (though  in  very  rare  cases)  the  lungs  or 
jeart  may  be  lacerated  in  contusions  not  involving  any  fi*actui"e  of  the  ribs» 

There  is  little  that  is  peculiar  to  tho  region  of  the  body  in  contusions  or  Coat 
flesh-wounds  of  tho  chest.  It  may,  however,  bo  worth  mention  that  tho 
pectoral  muscle  is  some  times  ruptnrcd  in  severe  sprains  or  other  injuries  in 
which  the  patient's  arm  is  violently  jerked  while  lib  body  is  in  rapid  motion 
in  the  other  direction  (iis  when  in  a  fall  a  man  grasps  at  a  bar).  The  injury 
mSLj  be  known  at  once,  by  the  great  gap  which  is  found  in  the  front  walls 
of  the  axilkk,  and  the  loss  of  the  functions  of  the  muscles.  Some  times  also 
large  extravasations  or  blood-tumours  form  under  the  pectoral  muscle,  which 
can  only  be  distinguished  fmm  siib|jectonil  abscess  by  their  rapid  formation, 
and  the  absence  of  any  inllaiiimatory  symptoms  or  appearances. 

The  treatment,  however,  of  these  complications  difiera  in  no  respect 
from  that  of  ruptured  muscle,  or  of  liaematoma,  in  other  parts  of  the  body. 

Abscess  l>eneath  the  pectoral  muscle  ia  met  with  aa  the  result  of  injury^ 
and  also  forms  spontaneously.  The  main  point  is  to  diagnose  it  from  deep- 
seated  hasmatoma  and  from  rapidly- forming  cancer.  Tho  oedematoua  infil- 
tration and  inflammation  of  the  surrounding  cellular  tissue,  and  the  clearness 
of  the  fluctuation*  are  the  main  features  w^hich  diatingaish  it  from  both,  and 
in  case  of  need  the  grooved  needle  will  settle  the  question,  A  free  and  deep 
indflion  is  necessary,  and  this  is  beat  made  under  aniesthesia,  especially  as 
large  vessels  may  bo  divided*  It  is  usually  recommended  to  make  the  in- 
cision across  the  fibres  of  tho  muscle,  a  recommendation  from  which  I  venture 
to  dissent.  Quite  as  satisfactory  exit  for  the  matter  may  be  procui^d  by  an 
incision  rnnning  between  tho  iibroa,  provided  it  be  free  enough,  for  which 
purpose,  when  the  matter  is  reached,  the  incision  may  bo  dilated  with  tho 
finger  -,  and  a  large  tent  of  lint  shoald  be  kept  in  for  the  first  three  or  four 
days. 


anil  fleth- 
Rapture  of 


rml 


Fraoturc  of  the  ribg  ia  a  very  common  accident,  and  occurs  either  as  the 
result  of  direct  violence,  in  which  case  asually  only  one  or  two  ribs  are 
broken,  or  of  indirect  force  from  cnrnpresaion  of  the  thoi'ax  by  a  ci*ush  either 
from  the  back  or  front,  when  a  good  many  ribs  give  way  at  or  near  their 
angles  and  sometimes  on  both  sides  of  the  chest.     A  rib  may  also  bo  firactured 


Fracture 
of  Ibe  ribs. 
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by  muscular  action  in  ooiigking — an  occurrence  wliicli  is  somewliat  omifions 
of  the  presence  of  disease  in  the  fmctuitnl  rib — but  inxs  been  known  t-o occur 
without  any  evidence  of  such  disease.  The  broken  ends  of  the  rib«  luhj  he 
driven  into  the  pi  earn,  the  lung,  the  diiiphmgm,  and  oven  throogh  the  dia- 
phragm into  the  liver  or  spleen,  but  the  last-named  lesions  are  verji'are,  and 
are  usoa-lly  only  found  in  extensive  and  necessarily  fatal  injnnes^  It  will  be 
sufficient  for  pmctical  purposes  to  discuss  merely  fi'actures  of  the  rib : 
(1)  nnconiplicatedj  and  (2)  complicated  with  injury  to  the  lung. 

Simple  uncomplicated  fracture  of  one  or  two  ribs  is  a  very  trivial  acci- 
dent^ hardly  ever  followed  by  any  grave  eonaequencos  if  properly  treated. 
But   the   danger  increases   considerably  when  many  ribs  are   broken,  and 
particularly  on  both  sides,     I  have  seen,  however,  a  young  woman  recover 
from  an  accident  in  which,  as  far  as  could  be  ascertained,  every  nb  in  the 
body  Wiis  broken  and  extensive  injury  inflicted  on  the  brachial  plexus  of  one 
side.     The  first  and  (though  to  a  Ickh  extent)  the  second  ribs  are  not  so  liable 
to  f i-acture  as  those  below  them,  the  projection  of  the  clav  icle  and  the  mass 
of  the  pectoral  muscle  shielding  them  to  a  certain   extent ;  and  the  Eoating 
ribs  by  their  extreme  mobility  also  more  commonly  escape  fracture.     Frac- 
ture of  the  upper  ribs  is  looked  upon  as  a  more  serious  injury  than  of  the 
lower,  since  the  lung  is  more  often  T?vounded,     The  posterior  part  of  the 
ribs  is  less  exposed  to  fracture  than  the  middle,  being  under  the  protection 
of  the  thick  muscles  of  the  spine,     The  ribs  do^  however,  give  way  sometimes 
neai'  their  tubercles,  and  the  injury  is  difficult  of  diagnosis ;  sometimes  dis. 
covered  after  death  in  cases  where  it  ha^  not  been  possible  to  form  a  distinct 
diagnosis  during  \ik\     The  signs  of  fracture  of  the  ribs  are  pain  at  the  part, 
aggravated  by  deep  breathing  or  coughing,  and  crepitus.     The  breathing  is 
often  very  sliallow,  and  there  is  short  hacking  cough.'     Emphysema  of  the 
cellular  tissue  can  only  occur  if  the  fragment  has  penetnited  the  lung,  and  is 
decisive  of  the  nature  of  the  injury  without  further  exi^imi nation.     It  is  not 
by  any  means  always  easy  to  detect  the  crepitus  of  a  fnwjtured  rib.      The 
periosteum  is  often  untorn,^  and  then  it  is  difficult  to   produce  sufficient 
movement  of  the  fragments  on  each  other,  or  thoy  may  perh  aps  be   inter» 
locked,  though  we  can  hardly  conceive  them  to  be  absolutely  impacted.     At 
any  rate,  it  is  certain  that  in  many  ca-ses  where  wo  have  every  reason  to 
believe  fiw;ture  to  have  occurred  it  is  not  possible  to  elicit  crepitus.     The 
best  plan  is  to  lay  the  hand  flat  on  the  suspected  part  and  get  the  patient  to 
breathe  deeply  or  cough,  if  it  does  not  give  too  much  pain*     If  this  does  not 
sacceed  each  rib  may  be  traced,  and  manipoiated  at  either  side  of  the  supposed 
fiiuctore  like  any  other  l>oue,  aire  being  taken  not  to  handle  portions  of  two 
different  ribs,  as  unskilful  or  careless  persona  sometimes  do.     Auscnltation 
is  recommended,  but  I  cannot  say  tliat  it  seems  to  me  of  any  use,     I  have 
heard  the  crcpitus  of  an  undoubted  fractare  through  the  stethoscope,  but 
never  succeeded  in  thus  hearing  a  crepitus  that  I  could  not  feel. 

The  union  of  fractures  of  the  ribs  takes  place,  it  is  said,  in  about  thirty  to 
thirty-five  days,  bat  I  believe  tbit  this  is  very  variable,  and  that  the  time 
requii^d  for  union  is  often  much  longer,     1  have   felt  crepitus  a  fortnight 

*  Mr.  Le  Groa  Ckrk  conjectures  that  these  lymptoms  are  eometiineB  the  reault  of  iiy  ury 
to  or  pre&surti  on  ihu  inU^rcostal  nervts  by  the  brukea  bono. 

*  M,  Coulon  cites  io  his  *Tmiti^  dos  FKwturfla  dmz  ka  Enfants,'  p.  00,  a  cnao  published  in 
the  '  Bull  dc  lit  Soc.  do  Chir/  2ud^  tiit.  lorn.  I  p  fi75,  of  n  chiJ>l  wbt»  died  uf  rupturv  of  tb** 
luug,  and  \u  >vlioni  iucomplote  fractures  of  two  or  three  ribu  were  found  on  both  Bideu.  This 
ffcuihoy  buHovett  maomploto  fract\u%  of  the  ribb  to  be  ?ery  conimau  in  elnldhood* 
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after  the  injury  as  fresh  and  distinct  as  at  the  time  of  its  infliction.  And 
the  impossibility  of  keeping  the  fragments  at  rest  causes  fractures  of  the 
rib  to  unite  by  provisional  callus  more  frequently  than  those  of  any  other 
bone  in  the  human  subject.  In  fact,  excluding  some  very  exceptional  cases 
(like  that  represented  in  fig.  33),  all  the  instances  of  regular  ensheatliing 
callus  in  the  human  subject  are  taken  from  fractures  of  the  ribs  (see  fig.  32, 
p.  115;. 

The  treatment  consists  in  avoiding  the  movements  of  respiration  as  much, 
as  is  compatible  with  the  patient*s  comfort.  Confinement  to  bed  is  necessary 
only  in  the  severer  cases,  but  all  active  exertion  should  bo  forbidden.  A 
bandage  to  the  chest  usually  afibrds  great  relief.  It  should  be  applied  around 
the  whole  thorax,  as  low  as  the  end  of  the  sternum,  and  should  be  commenced 
when  the  patient  has  emptied  the  chest  as  much  as  possible ;  the  roller  should 
be  six  inches  broad,  and  should  bo  adapted  to  the  varying  size  of  the  chest 
by  reverses  where  necessary.  When  the  bandage  is  finished  a  piece  long 
enough  to  go  across  the  chest  should  be  left  hanging,  being  secured  by  a 
pin  or  tacking ;  this  should  be  split  half-way  down  and  the  two  ends  brought 
over  the  shoulders  and  fastened  on  the  other  side  like  a  pair  of  braces,  iu 
order  to  keep  the  bandage  from  slipping  down ;  or  a  piece  of  tliis  kind  should 
be  sewn  on.  Another  plan  is  to  fix  the  injured  side  only  of  the  chest  by 
broad  pieces  of  strapping  applied  from  the  spine  to  the  sternum.  This  is 
thought  to  embarrass  the  breathing  less,  but  it  does  not  seem  to  mo  to  give 
such  efficient  relief.  Sometimes  a  mere  belt  is  applied  round  the  injured 
part,  fixed  with  buckles. 

The  bandage  is  to  be  worn  till  the  patient  can  dispense  with  it  with 
comfort,  say  for  a  month.  When  any  noticeable  displacement  is  felt,  in  con- 
sequence of  one  end  lying  below  the  other,  an  attempt  may  be  made  to 
repress  it  by  placing  a  pad  on  the  projecting  part  of  the  rib  which  is  driven 
in,  so  as  to  prize  outwards  its  buried  end. 

When  the  lung  is  injured  the  complication  is  at  once  marked  by  the  Fracture 
resulting  emphysema.  The  fractured  end  of  the  rib  or  ribs  must  bo  driven  ^,f  i^ng, 
through  the  pleural  cavity  into  the  lung,  an  occurrence  much  more  likely  to 
take  place  in  fracture  from  direct  violence,  when  the  bone  is  driven  directly 
downwards,  than  in  that  from  indirect  force,  when  (the  curve  of  the  bones 
being  increased)  the  tendency  is  for  the  ends  to  spring  outwards ;  the  air- 
cells  of  the  lungs  being  thus  opened,  the  elevation  of  the  ribs  in  inspiration 
draws  the  air  into  the  pleural  cavity,  from  which  it  is  forced  into  the  wound 
which  the  broken  rib  has  caused  in  the  parietal  pleura,  and  thence  into  the 
sub-cutaneous  tissue  by  the  descent  of  the  ribs  in  expiration.  The  sensation  Emphy- 
of  emphysema  is  so  peculiar  that  when  once  recognised  it  can  never  afterwards 
be  mistaken.  It  is  a  dry  crackling  sensation,  perceptible  on  the  very  slightest 
touch,  quite  unlike  any  other  phenomenon  presented  either  in  health  or 
disease  ;  and  in  cases  of  injury  to  the  chest  there  is  hardly  any  other  source 
from  which  it  can  come  except  a  wound  of  the  lung.*  At  the  same  time  it 
should  be  remembered  that  a  small  quantity  of  air  may  be  forced  into  any 
punctured  or  lacerated  wound.  I  have  seen  it  in  a  wound  of  the  leg,  and  once 
I  saw  a  case  in  which  emphysema  existed  to  a  slight  extent  over  the  back  of 

*  In  an  open  wound  of  tho  pleura  without  wound  of  tho  lung  emphysema  may  occur,  tiiough 
it  rarely  does  (see  Guxshot  Wounds),  and  emphysema  may  also  occur  in  stabs,  implicating  one 
of  the  large  bronchi,  and  in  rupture  of  the  lung  without  fracture  or  wound.  Spontaneous 
emphysema  frbm  rupture  of  a  vomica,  or  eren  from  rupture  of  tho  healthy  lung  in  violent 
efforts,  such  as  those  of  parturition,  is  a  rare  and  curious  affection. 
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the  chest,  and  it  had  been  hastily  eoncludtid  that  the  ribs  had  been  fraetnred, 
the  ODly  injery  being  a  Bpike-wonnd  at  the  hack  of  the  acapnia.  Such  rhs- 
takers  however,  mnst  be  very  uncommon,  and  very  Httle  care  is  necessary  to 
Bvoid  them.  When  fracture  of  the  ribs  is  complicated  with  a  wound  of  the 
lung  the  injnry  is,  of  course,  much  more  serious  thaD  when  no  such  compH* 
cation  existi?.  At  t  he  same  time  the  lung  ie  bo  prone  to  rapid  union  that  if 
the  injury  bo  only  ebght  the  prognosis  is  not  lui favourable.  The  first  ques- 
tion is,  whether  or  no  to  bindage  the  chest.  Great  surgical  authority  may  be 
quoted  on  both  sides.  The  fnigmentti  have  certainly  been  displaced  inwards, 
and  if  this  displaceraent  be  reproduced  by  bandaging,  it  may  peq">etiiate  an 
irritation  which  it  is  very  important  to  stop  at  once.  On  the  other  hand,  the 
movements  of  the  chc^t  may  aim  produce  irritation  around  the  fi'aetured 
endfi,  and  so  in  tlie  wounded  portion  of  the  lung.  The  paticnt^s  feelings  are 
the  best  guide.  If  the  steady  pressure  of  the  hand  on  the  seat  of  fracture  is 
grateful  to  him^  it  is  well  to  try  the  effect  of  a  bandage,  which,  however, 
must  be  removed  at  once  if  it  increases  the  dyspnoea  or  causes  pain.  Ban- 
daging is  certainly  contraindicated  when  there  is  mnch  comminntion  or 
tearing  of  the  parietes  of  the  chest,  as  happens  sometimes  in  such  accidents 
as  a  blow  fram  a  carriage-pole^  where  a  large  rent  may  be  seen  in  the  chest- 
walls,  into  which  Ihe  air  bulges  in  the  foi-m  of  a  large  bladder  under  the  skin 
with  each  expii'ation.  The  rest  of  the  treatment  of  fractured  ribs  vdih  wound 
of  the  lung  consists  in  perfect  I'cposc,  with  low  diet  (unless  the  patient  bo 
very  weak  at  the  time),  until  all  ftar  of  inflammation  has  passed  over.  The 
occniTience  of  inflammation  will  ho  noted  more  by  the  general  symptoms  ot 
feverishness  and  dyspno:^,  with  msty-colonred  sputa  and  hacking  cowgh,  than 
by  any  physical  signs,  since  the  condition  of  the  pLiii  often  forbids  percussion 
or  auscnitation.  When  this  is  not  the  ca*ie  the  use  of  the  stethoscope  is  impe* 
rative.  When  inflammation  is  clearly  marked  nothing  affords  so  much  relief 
as  bleeding,  especially  if  done  early.  Venisection  is  of  course  inadmissiblo 
if  the  pulse  is  very  weak,  but  when  there  is  mnch  dyspncea  and  a  strong,  hard 
pulsc^  the  relief  given  by  the  absti'action  of  a  moderate  quantity  (as  10  or  12 
ozs.)  of  blood  on  the  first  accession  of  the  Byraptoms  is  often  decisive.  Anti- 
mony in  moderate  doses  (say  ^^^th  to  ^th  of  a  grain  every  four  houi-s)  may 
also  bo  given  to  I'obust  patients  j  and  if  the  symptoms  call  for  it  the  bleeding 
may  bo  repeated.  In  the  weakly  or  in  conditions  of  much  depression  a 
jacket- poultice  should  bo  applied,  small  doses  of  morphia  combined  with 
squills  or  some  demulcent  mixture  ordered,  and  it  may  even  l>e  necessary 
to  administer  a  little  wine  caution  sly. 

The  emphysema  in  itself  is  usually  of  no  consequence  whatever.  Cases 
are  on  reconl  in  which  the  cellular  tissue  has  been  said  to  be  so  blown  up 
with  air  as  to  produce  a  real  embarrassment  to  the  patient's  breatliing,  and  to 
require  evacuation  by  scarifications,  but  I  have  never  met  with  anything  of 
the  sort.  If  necessary,  however,  any  quantity  of  air  might  easily  be  let  out 
through  an  exploring  trocar  introduced  in  a  few  convenient  places.  The  air 
generally  disappears  of  itself,  being  probably  taken  up  by  the  fluids  of  the 
part  J 

The  other  oompiicationa  of  fractured  ribs  are  veiy  numerous.  Air,  blood, 
scrum,  or  pus^  or  a  mixture  of  sevenil  of  these  fluids,  may  be  effused  in  the 
pleura  ;  and  in  most  eases  of  emphysema  some  air  will  probably  remain  in  the 


'  An  intereBling  diBciisBioD  on  tlie  mode  of  wmoral  of  the  cxtmvasatod  air  will  l>e  found 
iu  Hr.  Lo  Groii  Clark  e  work,  p.  204. 
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pleural  cavity,  tliongb  if  its  c?xit  into  the  cellular  tit^suo  be  unimpeded  the   Pncumo- 
quautitj  will   not   usually  be  Hufficient  to   cause  any  symptoms.     Pneumo-   *'*"'^*^* 
thorax  may^  however,  he  present  to  an  extent  sufficient  to  cause  embarrassment  * 

to  the  breathings,  particularly  if  the  wound  in  the  parietal  pleura  has  become 
closed  and  thus  requii^es  treatment.  Besides  dyspno3a,  there  will  be  unnatural 
resonance  to  percussion  in  parts  away  from  the  injury,  flattening  oi*  convexity 
replacing  the  natural  coneavity  of  the  intercostal  spaces,  increase  in  the  cir- 
cumference of  that  side  of  the  chest,  and  loss  of  respiratory  murmur.  If  the 
quantity  effused  be  so  great  as  to  impede  respiration  the  air  must  be  drawn 
off  by  a  trocar  or  exhausting* syringe,  and  this  nnist  be  repeated  as  often  as 
necessary ;  but,  as  Mr.  he  Ores  Clark  has  pointed  out,  it  hardly  ever  m 
necessary,  since  when  the  air  is  in  quantity  suihcient  to  press  on  the  lung 
that  very  pressure  opposes  further  extravaim.tion  of  air. 

Hflemothoi'ax,  again,  may  occur  from  wound  of  an  intercostal  artery  or  of 
some  largo  vessel  or  vessels  in  the  lung.  Along  with  the  dyspnoea  there  is 
in  well-marked  cases  much  depression  or  complete  syncope,  w^ith  other  8yinp- 
toms  of  internal  biemorrhage.  The  physical  symptoms  are  those  of  fluid  in 
the  pleura  (dulness  un  percussion,  Imlging  of  the  intercostal  spaces,  loss  of 
respiratory  murmur) ^  and  often  metalHc  tinkling  or  splashing  from  the  ad- 
mixtui-e  of  air  with  the  fluid,  and  combined  with  these  often  a  dark  colour 
under  the  akin  of  the  loins,  as  if  from  sugillation  of  the  blood  through  the 
plenra  iutc)  the  intermuscular  spaces.  If  the  patient  setms  to  be  really  likely 
to  die  from  the  mere  pressure  of  the  blood,  it  is  doubtless  necessary  to  draw 
t>ff  the  fluid  part  with  the  aspii-ator ;  or  if  this  does  not  give  the  required 
relief,  to  make  an  incision  and  evacuate  the  semi-coagulated  mass;  but  such 
measures  are  hardly  ever  rcquii^d,  and  are  deprecated  by  many  good  surgeons 
as  interfering  with  the  closure  of  the  wound  in  the  artery,  which  is  favoured 
by  the  pressure  of  the  clot. 

The  occurrence  of  hydrothorax  or  empyema  as  the  result  of  pleurisy  after 
an  injury  is  marked  by  the  same  syniptoms,  and  requires  the  same  treatment 
as  when  such  conditions  occur  under  other  ci  renin  stances,  for  wluch  I  must 
refer  to  works  on  medicine. 

The  other  complications  are  much  more  rai'c,  viz.  lesion  of  the  pericardium 
and  heart,  injury  to  the  intercostal  arteries,  wounds  of  the  diaphragm,  caiising 
laceration  of  the  abdominal  viscera.  As  all  these  injuries  are  much  more 
common  from  otiier  causes  than  from  fracture  of  the  ribs  they  are  best 
treated  of  separately. 

Fractures  of  the  ribs  are  not  nnfrequently  compound,  i.e.  the  ribs  are 
often  fractuiied  in  gunshot  and  other  wounds  of  the  chest,  hut  the  fj-acturo  of 
the  rib  is  in  these  cases  only  a  subordinate  paH  of  a  much  graver  injury, 
which  usually  involves  the  lungs,  heart,  or  great  vessels.  The  genei-al  features 
of  such  injuries  will  beat  bo  understood  from  the  remarks  on  Gunshot  Wounds 
in  a  subsequent  chapter,  and  from  those  which  follow  presently,  on  Pexe- 
TBATiNG  Wounds  of  the  Chest. 


The  costal  cartilages  may  be  fractured,  although  I  am  not  aware  that  the  Fmeturo  H 
injory  can  be  accurately  diagnosed  unless  one  fragment  overlaps  the  other,  pj^*^  ^^' 
wliicb  does  occasionally  happen.  Dclpccb  ia  quoted  by  Mr.  Poland  as  saying  : 
*  If  the  fracture  takes  place  near  the  stemam  ihe  internal  fragment  passes 
in  front  and  crosses  the  external ;  the  contrary  when  the  fmcture  is  nearest 
tba  rib.**     In  each  cases  it  seems  diflicult  to  get  the  fmgmenta  into  their 

*  *Syfit.  of  Surg.,'  voL  ii.  p.  S6b 
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proper  iKiRiti on  ;  ain]  as  no  serious  inconvenience  results  fi'ora  the  displacement 
it  is  unwise  to  use  any  sevei'e  meaBiires  for  that,  purpose.  If  tlie  fragments 
can  bo  manlpulat^Hl  into  position  a  bandage  should  be  applied  to  keep  tbom 
so.  If  not,  I  should  bo  dinposed  to  leave  them  to  unita  as  thej  are,  Mal- 
gaigne  speaks  favoMiibly  of  the  uso  of  a  kind  of  tmss.  Tbe  injury  is  usaally 
repaired  by  bone,  sotnetimes  by  a  mixture  of  bone  and  cartilage.  (Sec  page 
124) 

Fracture  of  the  sternum  rarely  occurs  as  a  Beparato  injury,  but  it  is  not 
very  uncommon  as  a  complication  of  fracture  of  tbe  spine,  and  it  sometimes 
though  rarely  accompanies  fracture  of  the  rilja.  The  rarity  of  fracture  in  a 
bono  so  exjiosed  tx>  Tiolence  as  the  sternum  testifies  to  the  efficiency  of  the 
protection  afforded  to  it  by  the  costal  cartilages,  which  stipfwirt  it  exactly  like 
BO  many  elastic  spnngs.  The  etornum,  however,  is  sometimes  fractured  by 
direct  violence,  by  indirect  force  (as  in  fracture  of  the  spine),  and  even 
by  muscular  action,'  Some  surgeons  seem  to  believe  that  a  fi^^'quent  cause 
of  fraetui'e  of  the  sicmtim  is  the  forcible  impact  of  the  chin  against  tbe  top 
of  the  bone  in  a  violent  bend  of  the  neck.  The  fracture  occurs  generally 
throBgh  or  near  the  junction  of  the  first  and  second  pieces  of  the  bone,  and 
what  is  called  a  fracture  is  often,  as  Mr.  Rivington^  has  shown,  a  true  dislo- 
cation, there  being  a  regular  diarthrodial  joint  in  this  situation.  The  symp* 
toma  somewhat  restmble  those  of  fi'actare  of  a  rib,  and  there  is  not  generally 
much  difficulty  in  detecting  it  by  manipulation  even  when  there  is  no  dis- 
placement, but  very  commonly  the  upper  fragment  is  found  behind  the  lower, 
leaving  no  doubt  of  the  nature  of  the  case.  In  fracture  involving  only  the 
Bteranm  there  are  rarely  any  visceral  complications. 

The  treatment  is  much  the  same  as  for  fracture  of  the  ribs ;  the  displace- 
ment otlen  remains  pei*manont,  but  no  evil  consequences  need  be  feared  from 
it,  nor  is  the  accident  in  itself  a  formidable  one.  Longitudinal  fiasurcB  in 
the  sternum  have  been  dist^ected  in  the  dead  body,  and  more  rarely  recognised 
in  the  living  by  the  displacement  of  tlie  fracture. 

Dislocation  of  the  bead  of  the  rib  from  the  spinal  column,  or  of  its  ex- 
tremity from  the  sternum,  or  from  the  cartilage,  can  hardly  be  spoken  of  as 
a  separate  surgical  injury,  since  it  is  usual iy  only  a  subordinate  part  of  the 
case,  and  in  any  event  its  treatment  w'onld  be  exactly  the  same  as  that  of 
fractured  rib.  In  Mr.  Poland's  article  in  the  *  System  of  Surgery  *  the 
reader  will  find  references  to  the  recorded  cases  of  this  rare  injury. 

Penetrating  wounds  are  such  as  either  open  the  pleuml  cavity  only 
or  pass  moi^e  deeply,  wounding  the  lungs,  heart,  or  great  vessels.  There  ai'e 
no  absolute  signs  by  which  a  wound  of  the  pleura  only  can  he  distinguiahed 
from  one  of  tbe  lung,  since  the  passage  of  air  out  of  the  w^ound  (trauma- 
topnoea)  is  noticed  in  wounds  which  terminate  in  the  pleural  cavity.  As  the 
parietes  of  the  chest  rise  up  in  inspiration  the  air  finds  its  way  through  the 
wound  into  the  pleura,  from  whence  it  is  expelled  into  the  cellular  tissue 
(emphysema),  or  through  the  wound  ( trauma topncoa)  in  expiration.^     How- 


I 


*  ' ChsiuEiiitr  relates  two  examples  of  the  kind.  Both  patients  were  feralllef^,  of  the  nges  of 
t  weiity-fDur  and  twenty-iivet  and  the  fracture  occurrud  during  the  efforts  of  liibour  with  a  first 
chilli.' — Poknd,  in  'Syst.  c>f  Surg,/  vol,  ii.  p.  563. 

=  *Med.  Cliir.  Trtins.,'  vol.  Ivii.  p.  101. 

•  NAliiton  gives  four  conditiouH  undor  wliidi  emphysema  may  occur :  1.  In  a  wound  of 
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ever,  when  the  lung  is  also  wounded  the  expelled  air  is  nsnally  chnmed  up 
with  the  blood  in  the  lung  into  a  fine  bloody  froth,  the  absence  of  which 
sign  in  a  penetrating  wound  encourages  the  hope  that  the  pleura  only  is 
wounded.  Exploration  with  the  iinger  or  probe  is  only  permissible  when 
there  is  good  reason  for  suspecting  that  a  foreign  body  is  lodged  in  the  ' 
wound.  Haemoptysis  may  be  present  to  a  certain  extent  when  the  lung  is 
not  wounded,  and  on  the  other  hand  it  may  bo  (though  it  rarely  is)  absent 
when  the  weapon  has  passed  into  the  lung.  These  remarks  apply,  however,  of 
course  rather  to  small  punctures  than  to  free  wounds  of  the  lung,  the  nature 
of  which  is  usually  obvious  enough.  In  the  graver  cases  of  wound  of  the 
lung  much  air  and  blood  will  be  effused  into  the  pleura,  and  blood  will  also 
be  extravasated  into  the  tissue  of  the  lung  itself,  so  that  the  patient  is 
menaced  with  death  both  from  apnoea,  the  result  of  pressure  on  the  lung, 
and  syncope,  caused  by  loss  of  blood  and  shock.  The  chief  danger  in  wound 
of  the  lung,  according  to  Mr.  Le  Gros  Clark,  is  in  the  early  loss  of  blood;  '  if 
this  peril  be  survived  the  risk  of  fatal  inflammation  would  appear  to  be  less, 
under  favouring  conditions,  than  might  be  anticipated  *  (op.  cit.  p.  217). 

All  penetrating  incised  wounds  of  the  chest,  not  involving  fracture, 
should  be  closed  at  once,  after  the  removal  of  any  foreign  substance,  and  it 
is  a  good  practice  in  the  severer  cases,  and  those  in  which  the  lung  is 
believed  to  be  wounded,  to  strap  the  chest  and  apply  ice  externally.  The 
collapse  should  not  be  interfered  with  at  first,  unless  it  be  so  severe  that  it 
threatens  to  prpve  fatal.  The  patient  should  be  kept  perfectly  quiet  and  very 
cool.  In  fact,  the  object  of  the  surgeon  should  be  to  avert  haemorrhage. 
In  reaction  as  the  pulse  rises  bleeding  may  be  indicated,  and  afterwards, 
when  inflammation  threatens  or  has  commenced,  the  treatment  already 
described  must  be  pursued  (p.  190). 

Wounds  of  the  lung  under  favourable  circumstances  and  in  healthy 
persons  unite  rapidly,  and  the  prognosis  is  by  no  means  desperate.  It  need 
hardly  be  said  that  if  dyspnoea  seems  to  be  excited  or  kept  up  by  the  col- 
lection of  air  or  blood  in  the  pleura,  the  surgeon  may  find  it  necessary  to 
re-open  the  wound  in  order  to  give  it  exit. 

Pneumocele,  or  the  protrusion  of  a  portion  of  the  lung  through  the  wound,  Hernia  of 
fakes  place  either  immediately  on  the  accident  (primary),  or  after  an  ****  ^""*5' 
interval  (consecutive). 

Primary  hernia  of  the  lung,  when  the  protruding  lung  is  exposed  by  a 
wound,  forms  a  globular  mass,  varying  in  size  from  a  marble  to  a  cricket- 
ball,  the  dark  colour,  shining  surface,  and  crepitating  feel  of  which  sufficiently 
indicate  its  nature.  If  recent,  and  if  it  can  be  reduced  without  violence,  this 
should  be  done,  the  tissues  of  the  wound  which  constrict  the  neck  of  the 
protrusion  being,  if  necessary,  divided,  in  order  to  allow  of  the  easy  return 
of  the  lung  into  the  thoracic  cavity,  when  the  wound  is  to  be  united.     But 

the  lung  with  external  wound.  The  air  passes  during  inspiration  into  the  pleural  cavity  from 
the  open  aircells  and  from  the  out-er  air  through  the  wound,  and  in  expiration  is  pressed  out 
through  the  wound  or  into  the  cellular  tissue.  2.  In  a  wound  penetrating  the  parietal  pleura 
but  not  the  Tisceral,  if  there  is  any  impediment  to  the  free  passage  of  the  air  out  again 
through  the  wound.  3.  In  wound  of  the  lung  without  external  wound,  as  in  fracture  of  the 
ribs.  4.  In  rupture  of  the  lung  without  injury  to  the  visceral  pleura  the  air  may  be  extra- 
vasated between  the  lobules  of  the  lung,  causing  emphysema  at  the  root  of  tlie  lung,  which 
extends  into  the  lower  part  of  the  nock.  [I  cannot  remember  ever  seeing  this  accident.]  In 
rupture  of  the  lung  without  injury  to  the  parietal  pleum,  pneumothorax  will  occur,  but  no 
emphysema.     (N^laton,  *  Path.  Chir.,'  vol.  iii.  p.  447.) 
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if  some  time  have  ekpsed,  and  the  lung  he  altered  in  structure,  no  attempt 
at  i-eduction  should  he  made,  nor  is  any  other  nieelianical  interference 
permissible — the  herniated  Inng  mnst  be  allowed  to  slougli  off.  Some 
surgeons  think  it  better  to  tie  a  ligature  rooind  the  herniated  portion,  wbich 
may  afterwardB  lie  removed  if  it  be  tbougJit  advisable,  when  the  protruded 
part  him  contracted  adhesion h  to  the  parietesj 

Primary  hernia  of  the  lung  takes  place  also  beneath  the  skin  in  cases  of 
extensive  fracture  of  the  parietes  of  the  chest  accompanied  by  free  lacoratioti 
of  the  flot't  parts.  In  sncli  cases  it  is  useful  to  repress  the  protrasioii  by  a 
carefully  applied  pad. 

Consecutive  hernia  takes  place  after  the  wound  has  cicatrised,  so  that 
the  lung  is  covered  by  skin  or  cicatrix:.  It  (orms  a  globular,  elastic  tumour, 
which  falla  in  during  inspiration,*  disappears  in  holding  the  breath,  and 
swells  in  expiration,  and  ]>articularly  in  coughing.  On  manipulation  it 
crepitates,  and  auscultation  detects  a  tiarsh- toned  vesicular  murmur, 

Nothing  can  be  done  beyond  protecting  it,  if  it  seems  neeessaiyT  from 
any  accidental  injury  by  adjusting  a  concave  Khield  over  it.  This  will  also 
obviate  any  chance  of  the  increase  of  the  protrusion. 


.    ,^  Foreign  bodies  which   are   lodged   m   a  wound  of  the   chest  mast  bo 

Ifidj^ed  in  extracted  at  once,  and  many  histories  testify  to  the  possibility  of  recovery 
tbe  ihurnx*  cjven  after  complete  perforation  of  the  thorax  by  a  very  voluminous  foreign 
body,  as  in  the  celebrated  preparation  in  the  Ctdlege  of  Surgeons  Museum, 
from  a  man  who  lived  ten  yeai-K  after  having  a  gig-shaft  run  through  Ills 
chest  from  one  side  to  the  other.  And  life  is  not  incompatible  even  with 
the  permanent  lodgineut  of  a  foreign  body,  as  in  Velpeau's  case  of  a  man 
who  lived  fifteen  years  with  part  of  a  fencing- foil  in  his  chest,  which  bad 
entirely  tniversetl  the  thorax,  the  point  being  implanted  in  the  spine,  tlie 
broken  end  iised  in  one  of  the  ribs,  and  the  w^eapou  itself  buried  in  the  lung, 
whore  it  was  surrounded  by  calcai^oua  deposit.'^  But  such  exceptional  cases 
as  this  do  not  invalidate  tlie  general  rule  that  foreign  bodies  should  be  rc- 
niuved  at  once,  w^benever  it  can  be  done  without  too  great  risk.  Sometimes 
the  foreign  body  (usually  a  Inillet)  drops  into  the  pleura,  and  thus  may 
entirely  escajie  detection,  though  in  some  such  cases  the  substance  has  been 
foand  by  a  probe,  and  has  been  extnictod  either  by  a  pair  of  forceps  or  by 
direct  incision.     K  tlie  forelgo  body  lie  left  in   the  pleura  it  will  pndjably 

'  iSee  A  caie  very  dearly  and  Buccinctly  dcssLTibed  In  *Med.  Cltir.  Trang,/  vol  xx.  p.  37S, 
by  Mr,  Porde. 

*  This  is  the  usfunl  accmuit  in  the  present  day  of  the  changes  in  volume  in  homint4Hi  lung 
during  the  movomenta  of  respiration.  See  N^lntoin  '  Pnth.  Chtr./  voh  iii.  \\  463  ;  Pohind, 
♦SysL  of  .Suffi;./  'Jnd  cd,  vol  ii.  p.  583.  But  Mr,  Le  Gros  Chirk  fop,  cit-  p.  206),  in  rtlating  a 
case  of  primary  hernia  of  the  lung  with  fruphiro  of  the  rils,  diitinctly  obi*enri'd  tbat  *ttt  e.ieh 
inbpimtirin  a  largt?  tnmonr,  of  the  a'lto  of  the  doubled  fit>t,  |ire«ei>tetl  itself  below  ihechiviclo  ; 
and  thiH  disnii|ic*!irtKl  fit  cnrh  expimtionj  leaving  a  Jwp  dcpresj<i«n/  N^laton  gives  a  m^cibniiical 
explftnAtiou  nf  the  fulling  in  of  tho  hcrninted  hiri^  during  iiiFjtinitioii,  ^hieh  doos  not  appear 
to  nie  Qiiitt*  clmtf  He  mys:  *T)nnng  tho  dihitation  of  thw  cheat  the  pulion  of  luug  situated 
mitaide  ie  not  ahlo  to  pnrtipipnte  in  tlie  di»t(}]:tH.TMn  of  th«?  discus  contained  in  the  cavity'  [but 
qneri/  why?]  *iind  as  then?  h  a  t(*Tidcncy  to  n  vficuum  lu  the  intrrttliomcic  pjirt  of  the  orgiiu, 
if  tho  humia  is  reducilile  it  enU^rs  the  rhcst ;  if  not  it  enipUcis  itself  completely.  These  ro* 
Bult«,'  hu  adds,  '  iire  confirmed  by  accurate  tjbstTvntion,  hut  nro  contmry  to  what  h  found  in 
ftuthors.'  Wt!  must  conclude  thftt  both  conditious  ftre  found.  I  saw  n  cjise  many  years  ago. 
in  which,  if  I  can  trust  my  memory  (for  1  euntiot  now  find  the  notes),  the  movemonts  wero  as 
deficribed  in  tliu  t^^xt. 

«  'Sybt.  of  Surg./  vol.  ii.  p.  ,VJ3, 
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produce  dcatb  by  pleurisy  and  empyema,  though   it  is  certainly  not  im- 
possible that  it  might  become  encysted. 

In  some  cases  weapons  have  penetrated  the  mediastinum  without  wound-  VVonndH  of 
ing  any  important  parts,  and  in  still  rarer  cases  the  pericardium  has  been  (jnum,  pc- 
wounded,  and  yet  the  heart  has  escaped  injury  ;  *  but  no  diagnosis  can,  I  ^^J"'^"™* 
think,  be  made  between  the  latter  injury  and  that  in  which  the  heart  is  also 
wounded. 

The  symptoms  of  wound  of  the  heart  are  chiefly  those  of  acute  internal 
hajmorrhage,  which  asually  proves  rapidly  fatal.  There  is  a  peculiar  tremor 
about  the  heart,  with  intermittent  small  pulse  ;  and  there  is  also  a  peculiar 
undulous  crepitation  and  bruit  accompanying  the  heart's  action,  and  due  to 
the  blood  effused  around  it  into  the  sac  of  the  pericardium.  The  position  of 
the  wound,  and  the  severe  symptoms  which  accompany  it,  are  the  only  tests 
of  the  reality  of  the  injury  to  the  heart  itself. 

Death  is  the  ordinary  but  not,  as  it  sooms,  the  inevitable  consequence  of 
wound  of  the  heart.  The  wound  usually  proves  fatal  by  haBraorrhage  into 
the  pericardium,  the  blood  collecting  about  the  heart  and  impeding  its 
motion  ;  or  in  case  of  a  free  opening  into  one  of  the  cavities  the  mechanism 
of  the  heart  may  be  destroyed,  the  blood  passing  so  freely  out  of  the  heart 
that  its  pumping  action  is  suspended.*  A  wound  of  the  heart  may  also 
prove  fatal  at  once  by  the  *  shock  '  to  the  heart  or  subsequently  by  pericar- 
ditis, or  from  some  of  the  many  complications  of  penetrating  wounds  of  the 
tholrax.  But  there  seems  no  question  that  in  man  and  other  warm-blooded 
animals  wounds  of  the  heart  do  not  always  prove  fatal.  Animals  have  been 
dissected  in  whom  foreign  bodies  have  been  found  which  had  been  lodged  for 
years  in  the  substance  of  the  heart,  and  others  bearing  the  plainest  marks 
of  old  scars.  Nor  are  similar  cases  by  any  means  so  uncommon  as  is  some- 
times supposed  in  the  human  subject.  Fischer  has  recorded  452  cases  in 
which  wound  of  the  heart  or  pericardium  was  diagnosed,  and  out  of  theso 
72  recovered,  and  the  diagnosis  was  in  36  cases  verified  to  the  satisfaction  of 
the  surgeon  by  post-mortem  examination. 

In  a  case  the  preparation  of  which  is  in  the  Museum  of  St.  George's 
Haspital  the  symptoms  were  at  the  time  ill-marked,  though  the  heart  was 
perforated  :  the  bayonet  having  passed  through  the  wall  of  the  left  ventriclo 
and  opened  its  cavity.  The  patient  was  a  young  man,  a  Volunteer,  who 
accidentally  fell  on  his  bayonet.  He  withdrew  the  weapon,  ran  a  short 
distance,  and  then  fainted.  When  seen  at  the  Nottingham  Hospital,  an  hour 
afterwards,  he  bore  traces  of  great  loss  of  blood  internally,  but  this  seemed 
chiefly  in  the  left  pleura,  from  which  a  pint  and  a  half  of  blood  was  drawn 
off  next  day.  On  the  day  after  the  accident  pericardial  friction  was  detected. 
He  lived  four  days.^ 

'  The  treatment,'  says  Mr.  Poland,  *  will  be  mainly  directed  to  prevent 
and  arrest  internal  hajmorrhage,  by  absolute  repose,  local  and  general  em- 

^  On  this  subject  consult  Fischer,  Ueher  die  Wunden  des  Herzens  und  des  IlerzlK-'utols. 
LnngenbecVs  'Archiv,'  1868. 

'  Mr.  Le  Gros  Clark  describes  and  figures  a  most  interesting  case  of  bullet- wound  of  tlie 
heart,  in  which  the  man  survived  fourteen  days,  though  there  was  a  transverse  laceration  an 
inch  in  length  in  the  right  ventricle  near  its  root,  and  the  tricuspid  valve  was  also  lacemtod 
(op.  cit.  p.  250). 

■  'Med.  Times  and  Gaz.,'  1863,  vol.  ii.  p.  487.  St.  George's  Hospital  Museum,  ser.  vi. 
Kg.  224. 
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plo\nTiciit  of  rukl,  miil  earlj  vonieseetion  lo  reliove  th 
recommeotls  the  internal  ur^c  of  belladonna  and  digitalis. 

raratentesis  of  the  pcncarrliiim  has  been  con  tern  plated  in  wounds  of  the 
heart  in  order  to  disembarrass  the  lieart  of  the  effased  bloody  btit  has  never 
been  i^erformed  for  that  cause.  It  lias^,  however,  been  oceasionallj  resorted 
to  when  evasion  into  the  pericardium,  the  restilt  of  disease,  could  be  dis- 
tingnishe^l  to  sucb  an  extent  as  seemed  likely  to  prove  fatal.  The  ope?*ation 
is  best  performed  in  the  fourth  or  fifth  intercostal  space,  just  to  the  left  of 
the  sternum,  in  exactly  the  same  manner  as  paracentesis  of  the  plenra,^  or 
the  parts  may  be  dissected  until  the  diatendetl  pericardium  is  cxpo=^©d.  In 
a  ease  recently  publiRbedT^  the  *iperation  is  tbns  described:  *  A  fold  of  skin 
having  been  raised  over  the  fifth  intercostal  space,  an  incision  a  little  moro 
than  an  inch  long  was  made  parallel  Ui  the  ribH,  in  the  centre  of  the  space, 
commencing  about  two  fifths  of  an  inch  to  the  leflt  of  the  sternum.  The 
layers  of  muscle  were  then  careruJly  divided,  and  an  elastic  dilatation  waa 
felt,  which  resisted  a  little  under  pressure,  while  the  impulse  of  the  apex  of 
the  heart  could  be  indistinctly  perceived.  A  punctnre  having  been  made 
in  thiSj  the  point  of  a  small  trocar  was  iulrodueed,  and  about  10  ozs.  of  fluid 
were  ren\oved,  with  immediate  relief.' 

ifany  great  vessels  may  be  wounded  iu  the  cavity  of  the  chest,  but  tho 
only  eases  which  need  engage  our  attention,  since  they  are  the  only  ones 
susceptible  of  definite  diagnosis  and  treatment,  are  the  wounds  of  the  in- 
ternal mammary  and  of  the  intercostal  arteries,  and  these  are  very  rare,  afe 
any  rate  na  substamtive  injuries.  It  is  possible  thai  an  intercostal  artery 
may  be  occasionally  injured  in  fractnrt*  of  the  ribs,  but  I  ara  not  aware  that 
this  has  been  proved  by  dissection.  The  internal  mammary  artery  may  be 
wounded  in  any  of  the  first  three  spaces  by  a  etab-w^ound  on  either  side  of 
the  stt2rnum  without  any  division  of  the  costal  cartilages.  Below  tlie  fourth 
costal  cartilage  it  is  said  that  it  can  only  Ik?  divided  by  section  of  the  carti- 
lage, and  in  more  than  lialf  the  cases  that  have  been  noted  the  costal 
cartilage  has  also  been  cu t.^  A n  artery  laid  open  through  a  wound  of  so 
dense  a  structure  as  the  coslal  cartilage  can  hardly  be  brought  into  view.  ^H 
When  the  artery  is  wounded  in  any  of  (he  upper  three  intercostal  spaces  ^^| 
it  may,  according  to  M.  Tonrdes,  be  tied  liy  direct  incision. 

The  intercostal  artery  may  bo  wounded  in  pamcentesis  or  in  a  punctured 
wound  or  gunshot  injury,  and  it  may  be  p>erfectly  impossible  to  secure  it, 
from  its  remote  position  as  well  as  the  retraction  of  its  divided  ends. 

It  is  not  easy  in  either  case  to  distinguish  the  source  of  the  bleediug, 
though  there  w*ould  be  less  hesitation  in  the  case  of  the  infernal  mammary 
artery  tlian  in  that  of  the  intercostnl.  The  synsptoma  of  bleeding  from  the 
latter  differ  but  little  from  those  of  hiemorrhage  from  a  wound  of  a  vessel  in 
the  lung,  for  in  accidental  injuries  at  least  the  lung  is  also  in  all  prtdmbilitj 
wounded*  The  main  diagnostic;  sign  is  tlie  effect  of  pressure  with  the 
finger  introduced  into  the  wound,  which  may  be  enlarged  for  the  purpoee. 
It  has  also  been  proposed   to  introduce  a  strip  of  card  or  a  thin  spatula  into 

'   On  ixiraci^i tests  of  tlie  peri^anlifim  sec  Alllmtt,  m  '  Lsiiictt/  Jane  12,  186J>, 

'  'LoD-i  Med.  Rticor<i;  Mixy  6.  187'i-  ^  27r^* 

■  See  TtJnrdts,  *  Annaloa  J'llygii'iir  Puliliquu/  roh  xlii.  p,  165,  wlierp  euianiJiry  iiotps  nre 
given  of  ©Idvcu  cuhcs  :  In  fire  of  wliirb,  howi'Ver,  the  dia^c^in  was  not  verifiiHl  by  post- 
mortem eXf'imiruitiou.  This  aialior  iiiM'^stsf  strfjnj^ty  (»»  the  aGce»f*ity  «f  hgiituro  of  this  vi^t^^l 
when  wQuudoJ,  but  I  nm  iitjt  Bwuru  tliiit  the  o|>eratit)ii  hu«  ivcr  rwdly  Ixtu  pnicti«cd. 
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the  wound,  and  jadge  of  the  source  of  the  hcemorrhago  by  seeing  on  which 
side  of  the  card  the  blood  runs  down.  If  the  card  is  introduced  into  the 
pleura  beneath  the  intercostal  artery  it  is  clear  that  if  that  artory  be  the 
source  of  the  bleeding  the  blood  will  run  along  the  outside  of  the  card,  and 
if  the  bleeding  be  from  the  lung,  along  its  inside. 

The  treatment  of  wounds  of  either  of  these  vessels  has  generally  been 
unsatisfactory.  There  are,  indeed,  some  cases  in  which  the  surgeon  can  tie 
the  wounded  artery,  but  they  are  exceptional.  In  other  cases  it  may  be 
l>088ible  to  keep  up  pressure  by  the  fingers  of  a  relay  of  skilled  assistants 
long  enough  to  avert  death  by  haemorrhage  ;  or  possibly  the  plan  of  unci- 
pression  recommended  by  Signer  Vanzetti  might  find  its  use  here  (see 
page  93)  ;  or  an  oval  sponge  on  a  ligature  might  be  introduced  into  the 
wound  so  shaped  that  when  it  swells  up  it  will  not  come  out  of  the  opening 
when  the  ligature  is  drawn  outwards,  but  will  make  pressure  outwards  on 
the  bleeding  vessel.  Many  good  surgeons,  however  (as  Larrey,*  in  the  case 
of  the  internal  mammary,  and  Assalini  in  that  of  an  intercostal  artery), 
think  that  the  patient  has  on  the  whole  a  better  cliance  of  recovery  if  the 
wound  is  simply  closed,  and  coagulation  is  trusted  to  to  repress  the  haemor- 
rhage, paracentesis  being  performed  if  the  blood  accumulates  in  the  pleura  * 
to  such  an  extent  as  to  threaten  life. 

The  heart  is  sometimes  ruptured  even  in  cases  where  there  is  no  direct  Rupture  of 
injury  to  the  chest.     Thus,  in  the  case  of  a  mason's  boy  who  fell  from  the  without 
roof  of  St.  George's  Hospital  and  was  killed  on  the  spot,  among  other  fatal  JJJ"?^  **^ 
lesions  the  septum  ventriculorum  of  the  heart  was  found  ruptured  without 
any  other  injury  of  the  chest.     But  such  lesions  hardly  come  within  the 
range  of  practical  surgery. 

In  severe  contusions  of  the  chest  (and  usually  from  the  passage  of  a 
carriage-wheel  over  it)  the  lung  is  sometimes  lacerated  without  the  chest- 
walls  sustaining  any  visible  injury.  Doubtless  at  the  time  of  the  accident 
the  glottis  is  spasmodically  closed,  and  then  the  lung  is  torn  between  the 
force  impressed  on  it  through  the  chest-walls  and  the  resistance  of  the  air 
confined  in  the  bronchi.  The  injury  may  be  diagnosed  when  the  visceral 
pleura  is  also  ruptured  ;  but,  I  should  think,  not  otherwise.'  The  symptoms 
in  that  case  will  be  hydropneumo thorax  (dulness  at  the  lower  part  of  the 
chest,  sonorous  resonance  at  the  upper,  and  metallic  tinkling,  possibly  with 
splashing  on  succussion),  and  at  the  same  time  dyspnoea,  haemoptysis,  and 
sometimes  subcutaneous  emphysema,  without  any  fracture  of  the  ribs.  The 
accident  is  much  more  likely  to  occur  in  childhood,  from  the  elasticity  of  the 
chest-walls.  The  treatment  is  directed  to  avoid  and  combat  the  resulting 
inflammation,  as  in  any  other  severe  injury  of  the  chest,  and  there  can  be  no 
doubt  that  some  cases  end  in  recovery.* 

*  Larrey  spcika  thus : — •  It  is  much  LctttT  to  leave  hteinorrluigo  from  the  intercostal  or 
internal  mammary  artery  to  nature.  The  Mound  being  closid,  the  blood  accumubites  in  tho 
tliorax,  and  the  lung,  no  longer  compressed  by  tho  air,  dilates  again  and  fills  up  the  cavity.* 
*Clin.  Chir.,'  vol.  ii.  p.  181. 

'  In  wounds  of  tho  internal  mammary,  low  down,  even  the  pericardium  may  be  opened 
and  may  be  filled  with  blood. 

*  See,  liowever,  above  (p.  193,  footnote),  N^laton's  observations  on  the  occurrence  of  em- 
physema at  the  root  of  the  neck  in  cases  of  laceration  of  the  tissue  of  the  lung  without  rupture 
of  the  visceral  pleura. 

*  The  chief  authority  on  this  subject  is  M.  Gosselin^s  ehiborate  article  in  the  first  volume 
of  the  *  Mem.  de  la  Soc.  de  Chir.  de  Paris.* 
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The  present  seems  tlie  best  place  to  jotrodncc  a  tlescription  of  the  opera- 
tion of  parai'eut*?sia  tliomciH,  or  thoracentesis. 

Tapping  the  chest  ia  a  verj  simple  operation,  and  one  which  has  now 
become  so  fanuliar  that  it  is  often  perfonncd  by  stntlents  or  junior  practi- 
tioners. In  facfc^  with  some  simple  precautions,  it  involves  little  ri.sk  of  its 
own.  At  the  same  time,  when  performed  on  accoant  of  disease,  or  when 
the  contents  of  the  chest  are,  fioni  previous  disease,  in  annatm*al  relations 
to  each  other,  it  ia  not  either  so  simple  or  so  harmless.  The  objects  of  the 
operation  are  to  evacuate  flnid  from  tlic  pleural  cavity  without  injuring  the 
intercostal  vessels,  the  lungj  or  the  diaphragm  j  to  avoid  the  entrance  of  air 
in  place  of  the  fluid  removed  ;  and  to  do  this  vFitliout  any  lesion  of  the  long 
due  to  the  change  in  the  conditions  of  atmospheric  pressure  whith  may  bo 
caused  by  eraptying"  the  fluid  out  of  tlje  pleni-a. 

In  order  to  fulfil  these  sevend  indic^itions  the  tii-st  tiling  is  to  make  sure 
that  tbere  is  really  tluid  in  the  pleura  at  the  point  Belected  for  tapping; 
by  percussion,  giving  dnlness ;  by  auscultation,  sliownng  the  absence  of  re- 


FlO.  K^.  Tlip  A*plrati5r.  o.  Tlit  iJorToratt^l  nc?odlli:»  or  sharp^poiutwl  cmuulii,  which  U  tntrrxlRced  into  tb»  ool- 
Icctlon  of  fluiil.  It  TOmmtxiiientt^  ultl>  the  liottk\  d,  bv  incflTift  nf  an  innUiiruibb^r  tube,  which  U  intop- 
riTptoJ  »t  6  bj  A  (ni-rtion  of  plnsK  tiihinp,  *«i  that  the  tiatum  of  the?  Ilviid  evactmied  wui  Ic  lurlgoii  of  at  once, 
aud  the  canula  eUlM-r  |ilwn  tnl  diMrinr  or  withdrawn,  Wbwi  Ih*?  banUle.  c,  is  in  the  jnosltlon  i^howii  tlto 
comniuitlrntioti  bt'twtvo  the  rannla  ttinl  the  tx>t*k*  k  cli:«M?d.  The  botik  l»  thnti  t<xliati«tvc!  of  iiir  by  mt»uiM 
of  thf  pump,/.  WboH  c  k  miovihJ  U*  t\  Ihe  caruila-tube  Ia  0\><}nv<\.  f  U  the  ftusti'-tube  of  the  tKitilc,  and 
ia  e]o«i*d  by  Ht  bnltou  at  *■.  Iti  iisliiK  thlh  anpimtor  the  vatniurn  i«  formod,  mid  tin?  ba.ndlr»,  c,  is  kepf  in  tho 
tKttfEtiun  nhowo  till  the  csumla  has  Ixmju  hitmduc«l  iato  the  fluid,  then  it  i.4  tumcfl  to  /,  mid  the  Hidd  M\a 
thr  l^irtli\  If  t]«rn?  l»  «till  more  flidd.  tb<?  hftndlfi^  in  t»mie<l  back  to  t,  the  wastc-pijw  *ipcried,  and  the  fluid 
O0iplii  il  nnt  of  th(>  tiottio,  whii  b  1m  then  nuAin  exhatuted^  and  the  boudlu  turiiCKl  back  t^  c'.  Tills  is  otiu  ot 
thu  »injpk»t  uf  th^*  iniinj  fonu*  of  the  iL^plriitor. 

spiratory  murmur ;  and  by  the  change  in  the  shape  of  the  intercostal  spaces, 
bulging  outwai'ds  from  the  pressure  of  the  contained  fluid,  instead  of  being 
concave,  as  in  the  natural  condition  ;  by  the  increased  njcasarement  of  the 
affected  aide  of  the  thorax,  together  with  the  displacement  of  viscera.  The 
next  thing  m  to  make  the  opening  near  the  upper  border  of  the  lower  rib, 
since  the  main  intercostal  vessels  run  near  the  lower  border  of  the  upper  rib. 
The  best  plan,  I  think  (unless  the  paHetes  of  the  cheat  are  unusually  thin), 
is  to  make  a  latuei  puncture  on  tlio  lower  rib,  put  a  finger-nail  into  the 
puncture,  and  enter  the  trocar  above  the  finger-nail.  The  shape  of  the 
trocar  seems  of  little  moment.  The  lung  can  hai'dly  be  injured  if  there  is 
plenty  of  fluid  below  the  trocar.  The  diaphragm  is  avoided  hy  not  going 
t»jo  low.  A  favourite  seat  for  paracentesis  is  in  the  fifth  or  sixth  intercostal 
spEice,  and  just  in  front  of  the  angle  of  the  scapula,  where  the  intercostal 
spaces  are  at  their  broudebt.  The  entrance  of  air  may  be  best  prevented  by 
using  an  exhausting-syringe.     One  fashioned  like  a  stomach-pump  was  in 
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nse  many  years  ago,  and  acted  very  well.  At  present  Dieulafoy's  aspirator 
is  more  commonly  employed,  and  certainly  answers  its  purpose  admirably. 
But  in  tapping  the  chest  it  must  be  recollected  that  if  fluid  is  to  be  removed 
and  no  air  is  to  replace  it,  tliis  is  only  mechanically  possible  on  the  condition 
that  the  lung  sliall  rise  up  to  take  the  place  of  the  fluid  ;  for  the  only  other 
way  in  which  the  vacuum  could  be  filled  would  be  by  the  bulging  inwards 
of  the  chest- walls.  But  in  ordinary  circumstances  the  pariotes  cannot  yield 
to  any  appreciable  extent.  Now,  if  the  lungs  are  bound  down  by  adhesion, 
and  attempts  to  exhaust  the  fluid  are  made  with  considerable  force,  the 
atmospheric  pressure,  acting  through  the  air- passages  on  the  tissue  of  the 
lungs,  is  no  longer  balanced  by  the  pressure  of  the  parietes,  and  the  tissue 
of  the  lungs  is  forcibly  thrust  towards  the  pleura  by  the  air  inside  them,  to 
their  great  detriment.  Instances  are  not  wanting  in  which  the  lungs  have 
thus  been  torn.  Therefore  the  attempt  to  withdraw  the  fluid  without  the 
admission  of  air  should  not  be  persevered  in  if  there  is  much  resistance. 
And  I  cannot  say  that  I  am  myself  convinced  of  the  gi'eat  danger  of  the 
admission  of  air  in  thoracentesis.  Much  difierence  of  opinion  exists  on  the 
subject.* 

The  patient  should  sit  across  the  bed,  supported  by  an  assistant,  and  as 
the  fluid  escapes  he  should  be  lowered  nearer  the  horizontal  position,  the 
assistant  keeping  his  hands  on  the  two  sides  of  the  chest.  As  soon  as  the 
fluid  begins  to  stop  it  is  better  to  withdraw  the  trocar,  closing  the  opening 
at  once  with  the  finger,  and  then  with  strapping,  and  restoring  the  patient 
to  the  horizontal  position. 

When  the  fluid  is  purulent,  especially  if  mixed  with  flakes  of  solid  sub- 
stance, it  seems  better  to  make  a  small  incision  along  the  upper  border  of 
the  rib.  Tliis  is  conveniently  done  by  puncturing  the  pleura  with  a  grooved 
needle,  along  the  groove  of  which,  when  the  pus  has  been  found,  a  small 
knife  can  be  passed. 

^  See  a  controversy  in  the  'Brit.  Mod.  Journal*  (1871,  vol.  i.)  between  Dr.  Fuller,  Dp. 
Playfair,  Dr.  Douglas  Powell,  and  others,  as  to  the  possibility  of  preventing  the  entrance  of 
air  into  the  pleura  in  paracentesis,  and  as  to  the  importance  of  doing  so,  if  possible. 
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CHAPTEE  Xn. 

INJURIES   OF   THE   ABDOMEN. 

Contu-  Blows  on  the  abdomen  are  always  to  be  regarded  with  some  apprehension. 
They  often  produce  a  good  deal  of  immediate  shock,  even  when  no  perma- 
nent ill  effects  follow.  That  a  severe  blow  on  the  epigastrium  may  destroy 
life  by  mere  shock,  without  any  visible  lesion,  is  an  old  doctrine  which  cannot 
be  said  to  be  exploded,  although  Mr.  Pollock  has  shown  that  much  of  the 
evidence  on  which  it  rests  is  highly  unsatisfactory.  •  If  the  fact  is  true  its 
explanation  is  probably  to  be  sought  in  some  direct  effect  on  the  great 
sympatbetic  system  around  the  semilunar  ganglia,  analogous  to  *  concussion  ' 
of  the  other  great  nervous  centres.  But  the  event  is  unquestionably  a  very 
rare  one,  and  its  treatment  would  resolve  itself  into  that  of  collapse  (see 
p.  98).  The  more  formidable  immediate  dangers  in  contusions  of  the  ab- 
domen are  rupture  of  one  of  the  abdominal  viscera,  or  laceration  of  the 
peritoneum,  followed  by  acute  peritonitis,  or  by  chronic  peritonitis,  or  sup- 
puration in  or  beneath  the  abdominal  walls.*  Cases  where  there  is  no 
symptom  of  visceral  lesion,  but  where  the  blow  has  been  severe,  and  the 
pain  is  great  or  extravasation  extensive,  should  be  watched  with  much  care. 
The  bowels  should  be  kept  inactive  for  several  days  by  doses  of  opium  pro- 
portioned to  the  amount  of  pain,  warm  fomentations  sprinkled  with  laudanum 
or  turpentine  should  be  applied  over  the  belly,  or  leeches  to  the  painful 
part ;  and  all  distension  of  the  intestines  should  be  sedulously  avoided,  the 
patient  being  kept  on  meagre  diet,  given  in  very  small  quantity,  at  short 
intervals.  If  peritoniti3  comes  on  it  must  be  treated  according  to  the  general 
symptoms  and  the  patient's  state  of  health.  In  all  cases  opium  is  to  be 
given  by  the  mouth,  or  morphia  injected  subcutaneously ;  in  cases  of  sthenic 
inflammation  I  entertain  no  doubt  of  the  good  effects  of  mercury  ;  and  in 
such  cases  free  bloodletting  is  very  advantageous — twenty  or  thirty  leeches 
to  the  abdomen,  I'epeatcd  if  necessary — or  even  ventesection.  In  cases  of  low 
diff'use  suppuration  (whether  internal  or  external  to  the  peritoneal  cavity), 
with  quick  weak  pulse,  vomiting,  tympanitis,  and  dry  tongue,  stinmlants 
even  in  large  quantity  may  be  required.  Suppuration  near  the  seat  of  injury 
should  be  carefully  watched  for,  and  an  early  and  free  exit  given  to  the 
matter. 

Rupture  of  The  stomach  is  very  seldom  ruptured  without  direct  wound,  and  when 

mach."        this  does  take  place  the  collapse  is  sudden  and  complete,  and  death  occurs 

'  See  •  Syst.  of  Surg.,*  vol.  ii.  p.  620.  Mr.  Le  Gros  Clark,  whilst  iidmitting  the  possibility 
of  faUil  shock  without  visible  lesion,  siiys  that  ho  has  never  met  with  such  a  case.  (Op.  cit. 
p.  267.) 

*  In  some  cases  of  severe  contusion  of  the  abdomen  the  muscles  may  bo  more  or  less 
lacerated.     It  is  the  rectus  which  is  usually  the  seat  of  this  injury. 
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in  a  fow  hoars.  In  a  well-marked  case  pnblished  by  tlio  late  Mr.  Moore  J 
one  of  the  main  BynTptoma  was  the  cxcrnciatiiig  pain  which  was  caused  by 
the  administmtion  of  small  quautitics  of  brandy*  There  will  piM>balily  be 
urgent  thirst,  but  there  will  be  no  vomitiog,  unless  the  ruptni*e  be  very 
gmall  or  incomplete.  No  aecurate  diagno8i8  is  possible,  and  no  treatment 
can  lie  of  any  avail.  Mr,  Pollock  conjectures  that  in  some  cases  of  small 
laeemtion,  ocewrriiig'  possibly  between  the  attaclmients  of  the  layers  of 
omentum,  the  patient  may  temporarily  recover,  with  a  gastric  fistula^  and 
quotes  a  case  whieb  may  be  so  interpreted. 

The  diaphragm  may  also  be  rnptured  by  a  severe  contusion.  The  only 
known  consequence  is  a  phi'cnio  hernia.  The  subject  is  discussed  in  the 
chapter  on  Hkknia. 

Rupture  of  some  part  of  the  intestine  is  a  tolerably  frequent  and  a  very   Rupture  of 
fatal  injury.     It  occurs  in  any  part  of  the  bowel,  *  from  tlio  commencement      **  tKiwd. 
of  the  duodenum  to  the  termination  of  the  sigmoid  flexui^  of  the  colon  * 
(Pollock).     The    laceration   varies    in  extent,  being  sometimes  httle  more 
thao  a  pinhole,  at  others  involving  the  whole  or  almost  the  whole  circum- 
ference of  the  bo  web 

The  injury  is  caused  by  severe  contusion,  sueli  as  the  kick  of  a  horse  or 
the  pa>^Hage  of  a  wheel  over  the  abdomen  when  the  intestine  is  full ;  for  there 
is  no  evidence,  as  far  as  I  know,  that  the  intestine  can  be  niptureil  when 
collapsed  ;  and  this  is  a  very  important  distinction  between  rupture  from 
contusion  and  perfoTntion  by  direct  wound*  Many  instances  of  swoi*d  and 
bullet  wounds  of  the  intestines  have  been  recoi-ded  in  which  recovery  has 
ensued,  thongh  the  occurrence  of  fieeal  tistula  has  proved  tlie  reality  of  the 
lesion  of  the  bowel.''  And  such  cases  are  easily  intelligible  if  we  suppose 
that  the  bowel  was  empty  at  the  time  of  the  wound,  so  that  no  fiscal  fluid  or 
gas  escaped  into  the  peritoneal  cavity  at  the  moment  of  the  perforation. 
For  the  macous  membrane  of  the  btiwel  protrudes  at  once  through  the  lips 
of  the  wound  in  the  muscular  and  serous  coatH,  ami,  assisted  by  the  con- 
traction of  the  muscular  fibres,  so  effectaally  closes  tbe  apertnre  that  no 
extravasation  takes  place  at  tltc  moment  of  the  wound ;  nor  would  any 
extravasation  occur  at  all,  if  renewed  distension  could  be  prevented.  By  tbe 
time  that  the  injured  bowel  becomes  distended  with  ftecos  its  woumU'd  part 
has  conti*actcd  adhesions  to  the  neighbouring  coils  aiul  to  the  parietcs,  so  that 
the  faeces  find  their  way  out  of  the  exteraal  wound,  not  into  the  peritoneal 
cavity.  This  pratrasion  of  the  mucous  coat  occurs  also  in  the  ease  of  in- 
I  temal  raptui'e/'  But  here,  since  the  bowel  is  distended  when  rnptured,  and 
»s  there  is  no  other  exit  for  the  contents  except  through  tbe  wound,  there 
must  occur  instantane<jiLsly  on  the  ruptuTO  a  free  escape  of  faecal  gas  at  any 
rate,  and  in  all  probability  an  efTusion  also  of  fcecal  flmil  into  tlie  peritoneal 

*  See  '  Syfet.  of  Siirg.,'  vol,  li.  p.  641,  2nd  «d. 

■  Atnong&t  raiiny  other  equally  coriTinciiig  cases  I  wouU!  rofer  tho  roiMUr  txy  one  illusLrjitcil 
by  a  very  striking  photogmpU  in  the  Cirvtilar  No.  6  of  tbe  American  Suri^eon-Gemnil.  Nov. 
li  1865,  p.  9.6.  In  ihis  cuse  the  I'nll  Imd  pissod  clejia  through  dm  abdomen  jiTid  emerged 
i»cac  the  t^plne.     There  Imd  hoin  fvL-ail  dhvhurgo  from  both  wounds,  and  ft  musb  of  ephrwc- 

I  luted  omenta ra  was  disdisirged  from   oao  of  them.     Still  the  patient  recovortjd,  nnd  vas  in 
f  perfect  hc?aJth  at  thv  dule  of  the  reporU 

■  8«o  a  cjific  by  Mr.  Purlridge,  '  Pnth.  Trans.,'  vol.  xtj.  p.  109,  where  dt*nth  wcurrird  tight 
dftys  Hflcr  keenilion  of  almost  the  whtalo  circumference  of  the  jejunum.  The  mucous  nn-m- 
brane  had  so  completely  plugge<i  the  opening  that  there  was  no  traee  of  extra  vacation  of  the 
cant^ntfe  of  the  bowel  into  live  peritonc^al  cavity. 
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cavity,  thongh  tl'to  latter  may  Bometimes  bo  in  8iielt  small  amount  ns  not  to 
be  diHCOVcraFjle  after  deaUi.  Tlius  tlie  germs  of  fatal  iiitJaramation  are  in  all 
probability  implaiit^ed  oiv  the  eerous  membrane ;  and  there  is  not,  as  far  as  I 
can  discover,  any  perfectly  satisfactory  pi*oof  tlmfc  complete  rupture  throtigh 
all  the  coats  of  tlie  bowel  without  external  wound  lias  ever  buen  followed 
by  recovery.  At  the  same  time  thei^  have  unqueatiooably  been  cases  in 
which  the  symptoms  have  been  held  to  justify  the  diagnosis  of  ruptured 
bowel  which  liave  ended  in  recovery ;  and  the  fchcoreticfd  possibility  of  re- 
covery, even  in  crises  of  complete  rnptuit;,  hun  not  been  disproved ;  for  we 
are  not'cntitled  to  assert  that  the  effusion  of  fcecal  gas  mast  inevitably  prove 
&tal;  and  there  in  again  the  remote  possibility  that  although  the  bowel 
may  be  ruptuixd,  yet  the  rupture  may  not  implicate  the  peritoneum.  Con- 
seqneutly  the  injury  must  be  treated  with  a  view  to  i*ecovery* 

Rupture  of  the  intestine  can  generally  be  diagnosed.  After  a  sevei^ 
blow  on  the  abdomen  acute  pain  coiocs  on  sliortly,  before  the  jmin  of  the 
injury  has  Bubsided,  often  accompanied  with  moch  collapse  (though  not 
always  so  ^),  with  nrgent  vomiting,  intense  thirst,  great  tenderness  of  the 
abdomen,  involuntary  cunti-action  of  the  abdominal  mai^cleK,  tismdly  rapid 
sinking,  with  coldnens  of  the  sui'face,  lividity,  and  loss  of  pulse  some  time 
before  deaths  As  the  case  goes  on  the  vomit^  which  at  first  consists  merely 
of  food,  becomes  bilious,  and  then  more  and  more  resembles  the  contents  of 
the  small  intestines  ;  but  I  have  never  seen  absolute  faecal  vomiting.  Tym- 
panitiii  usually  succeeds,  probably  from  paralysis — the  refiult  of  an  impres- 
sion on  the  sympathetic  system  of  nerves.  The  collapse  wliicli  depends  on 
general  shock  may,  as  ]Mr.  Le  Gros  Clark  points  out,  be  distinguished  from 
that  caused  by  haemorrhage,  since  In  the  latter  cfise  *  the  patient  usually 
refers  his  suffering  to  some  isolate  spot,  where  fulness  or  dulness  on  per- 
cussion, or  both,  may  be  detected,' 

Treatment  mast  of  course  be  directed  to  prevent  any  re-opening  of  the 
laceration— i.e.  to  keep  the  lacerated  bowel  pei-fectly  quiet  until  union  has 
occniTed  ;  and  this  is  the  more  important  when  we  recollect  that  even  if  we 
believe  all  complete  lacerations  of  the  bowxl  to  be  fatal,  yet  we  often  see  the 
distended  intestine  partially  lacerated  on  its  external  surface  in  cases  of 
hernia  by  injadiciona  violence,  and  that  if  the  same  thing  took  place  in 
contusion  it  might  produce  symptoms  very  similar  to  those  above  desc rilled* 
Now,  suth  an  incomplete  laceration  would  doubtless  heal  under  favour- 
able circumstances,  if  the  part  is  kept  at  perfect  repose,  whilst  distension 
and  movemcDfc  might  easily  render  it  complete,  or  set  up  fatal  inflamma* 
tion. 

Ahmlnft;  rest  must  be  enforced — i.e.  the  patient  must  be  not  only  con- 
tincd  to  bed,  but  prevented  from  making  the  slightest  movement  which  can 
disturb  the  abdomen  \  opium  must  be  administered  in  small  doses  often 
enough  to  relieve  the  pain,  if  possible,  and  to  keep  the  bowels  quite  quiet, 
while  any  renewed  distensinn  of  the  intestine  must  be  avoided  by  a  rigid 
abstinence  from  food.  Just  so  much  fluid  nutriment  must  be  given  in 
very  small  quantities  as  wiU  support  life,  and  thirst  must  be  alleviated  by 
sucking  small  pieces  of  ice. 

If  the  patient  survives  for  some  days^  and  peritonitis  then  comes  on,  it 
must  be  treated  according  to  the  usual  indications. 


^  Hee,  in  *Syst*  of  Surg./  2utl  &1*  vol.  ii,  p.  643,  a  striking  instftniro  of  llio  coitipkte  alsence 
of  collapse  an  hour  wfier  the  recoipt  of  ao  injury  in  which  the  bowel  wae  rnpturtxl. 
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Raptare  of  the  liver  is  a  tolerably  common  injary,  and  one  which  is  not   Rupitireof 
necessarily  fatal,  though  it  nsuully  is  soJ     Cases  htive  occarred  in  which  a   .tjj.ytj^a,"'^ 
ruptm^  of  the  interior  of  the  liver  has  been  found,  the  peritoneal  coat  being  tier, 
nntorn,  and  snch  injuries  are  evidently  susceptible  of  repair,  if  they  do  not 
involve  too  large  vessels.     Rut-  it  seems  certain  also  that  small  laceintions  of 
ae  surface  of  the  liver  may  heal.     I  once  Raw  a  case^  in  which  all  the  aymp- 
Dms  of  laceration  of  the  liver  were  certuitily  present.    The  man  recovered,  and, 
alx>ut  a  year  afterwardH,  died  from  another  cause.     On  dissection  traces  of 
some  injury  were  ftsund  on  the  surface  nf  the  liver,  though  it  was  impossiblo 

say  exactly  what  tlie  extent  of  the  lesion  had  been.** 

Ropture  of  the  liver  is  also  sometimes  produced  by  fragments  of  the  riba 
erforating  the  diaphragm.  Such  injuries  are  almost  of  necessity  fatal.  Un- 
complicated rupture  of  the  liver  causes  death  primarily  either  by  haemor- 
rhage or  by  extimvasation  of  bile  into  the  peritoneal  cavity,  and  secondarily 
by  peritonitis.  When,  therefore,  the  hicemtion  extends  into  one  of  the  largo 
bile-ducts  or  the  gall-bladder^  the  injary  mast  prove  fatal;  and  when  the 
substance  of  the  organ  is  bo  deeply  broken  up  that  several  large  vessels  are 
laid  open  the  bleeding  can  hardly  be  expected  to  stop.  It  ia  only  the  more 
superficial  injuries  in  whiuh  recovery  can  he  anticipated* 

The  diagnosis  of  rupture  of  the  liver  must  commonly  be  only  conjectni'al, 
resting  on  the  nature  of  the  accident,  the  pain  over  the  region  of  the  liver 
(which  is  by  no  means  always  observed),  theeollai>se,  the  symptoms  of  hlemor- 
rb^e,  and  occasionally  the  aceumnlation  of  ilaid  in  tlie  peritoneum. 

The  treatment  must  be,  as  in  all  other  similar  injuries,  absolute  rest,  small 
and  repeated  doses  of  opium,  the  appbcation  of  ice  to  the  imrt,  and  possibly 
tJie  administration  of  glyptics. 

If  {leritonitis  comes  on  afterwards  the  usual  treatoicnt  must  be  adopted, 
though  antiphlogistic  measures  must  only  be  employed  with  the  gri^atcst 
caution* 

■  The  symptoms  of  rapture  of  the  spleen  are  practically  indistinguishable  Riipturcof 
from  those  of  rupture  of  the  liver.  The  situation  of  the  contusion,  if  known, 
will  justify  a  conjecture  that  it  is  the  spleen  rather  than  the  liver  which  is 
ruptured^  but  no  exact  diagnosis  can  be  made.  The  treatment,  however, 
being  identical,  no  impoiiance  attaches  to  the  diflerential  diagnosis.  The 
spleen  being  a  still  more  vascnlar  organ  than  the  liver,  its  laceration  usually 
pi*oduces  even  more  acute  hoemorrhage. 

Rupture  of  the  kidney  is  more  common  than  that  of  either  the  liver  or  KnfiUironf 
spleen,  and   it  is  a  far  less  formidable  injury,  since  it  seldom  iiavolves   the   ^^  i^tcr. 
pentoneuni.     In  fact,  it  seems  probable  that  the  real  nature  of  the  injurj^  in 
many  of  the  cases  classified  t*s  '  ruptures '  might  be  more  correctly  described 
as  *  bruise,'  there  being  probably  no  visible  laceration.     There  is  no  doubt, 
however,  that  extensive  lacerations  may  heal,  aud  a  preparation  in  the  Museum 

'  Mr.  Lo  Gros  Clark  takes  a  gtill  morn  fkvi  arable  view  of  thc^BO  injurivfi*  He  uays  :  '  H 
lilt}  fii*t  elfcct»  of  phock  and  htDtnonhngc  (ire  surTivLxl.  recovtTy  from  Irsion  of  the  livur  or 
kidney  i»  proUbly  not  infrtquer»t/     (Op.  cil.  p.  292.) 

'  vPiith.  J^oc.  TraDs.;  vol  xi  p.  140. 

^  iMn  Pollock  quotes  from  thti  records  of  Si.  George^B  Hospiud  a  «till  more  coocltt»ive> 
cnsL\  A  tnrtti  died  frora  the  t-fftctb  of  fmcture  of  the  bpino  three  woeks  iiiltT  iJio  accideof. 
Au  extcnnive  but  not  deep  lnc*THtiou  of  the  liver  wan  IVjuiid,  which  hiui  almo«t  entirely 
benled.     •  Sjat  of  Surg./  vol.  ii.  p.  018.  2n<l  ed. 

•  For  »  ci\a*i  of  ruptuw  of  the  gull-bl  udder  see  Fergui,  *  Med,  Chir.  Tnti*^*  voL  mxmA, 
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Wouncls. 


of  St.  George's  ITospital^  shows  a  riiptnre  which  has  dividecl  the  kidiiey  into 
two  parts  and  oblitemted  the  ureter,  but  fruiii  which  the  patient  entirely 
recovered,  djing  a  year  afterwards  in  corisei|aeiice  of  granaUir  degeneration 
of  the  other  uniojured  kidney. 

The  syniptoniB  of  utK'oai]>lic4ited  rapt  are  of  the  kidney  are  merely  tliose 
of  a  bruiae  on  the  back,  with  haBmorrhage  into  the  bladder^  occurring  imme- 
diately on  the  injury.  In  the  ease  above  referred  to  thin  ha'maturia  waa  very 
tnmsient,  lasting  only  a  single  day,  for  the  ni^eter  had  evidently  been  ob- 
structed by  coagula,  and  thus  all  further  hiemorrhage  was  suppressed.  This, 
however,  in\  olved  the  entiit?  loss  of  the  kidney  as  a  secreting  organ.  Gene- 
rally the  bleeding  ceases  gradually,  and  the  viacuB  is  probably  not  seriously 
altered  in  structure.  In  some  cases,  if  the  laceration  has  extended  through 
the  capsule,  blood  and  urinous  Hnid  get  infiltrated  around  the  kidney^  and 
an  abscess  results  which  usually  presents  in  the  loins,  and  to  which  an  early 
opening  should  be  given.  Similar  efteets  are  attrilnited  to  laceration  of  tlio 
upper  part  of  the  ureter  or  of  the  peh-is  of  the  kidney.*  Many  such  casea 
have  been  brought  to  a  favourable  issue.  When  rupture  of  the  kidney  is 
cumpHcated  with  laceration  of  the  peritoneum  in  front  of  it,  the  blood  and 
urinous  floid  will  pass  into  the  peritoneal  carity,  and  the  case  will  pmhal>ly 
prove  rapidly  fatal.  Such  injuries  are  indistiiignishable  from  laceration  of 
fche  liver  and  spleen,  with  which  thev  are  fi-cquently  condjiued. 

Deatli  in  uncomplicated  rupture  of  the  kidney  is  caused  either  primarily 
by  hajmorrhage  or  secondarily  byaliscess,  and  this  abscess  may  either  present 
behind  in  the  loin,  when  speedy  exit  is  to  be  given  to  the  matter,  or  may 
make  its  way  in  front,  and  cause  peritonitis  even  in  eases  where  the  peri- 
toneum itself  is  quite  uninjured.^  The  treatment  must  thercfoi'c  be  directed 
at  firet  to  the  suppression  of  hteniorrhage  by  complete  rest,  opium,  leeches  to 
the  loins,  and  perhaps  styptics  (acetate  of  lead  gr.  iii.,  every  three  hom*s,  or 
gallic  acid  in  10-gr.  doses  every  two  hourfj),  the  bowels  being  kept  freely 
open.  If  blood  collects  in  the  bladder  the  urine  must  be  diuwn  otTj  and  the 
clots  washed  away  by  a  sti'cam  of  water  injected  through  a  double-eyed 
catheter. 

On  the  first  indication  of  abscess  an  exploratory  puncture  must  bo  made, 
and  the  abscess  either  opened  by  the  knife  or  evacuated  wJth  the  aspirator. 

Wounds  of  the  abdomen  are  divided  into  (I)  supc rp c f al  wofind^ — those 
which  implicate  the  parietes  only  ;  and  (2)  jjetietratituj — those  in  which  the 
peritoneal  cavity  is  opened.  Penetrating  wounds  may  be  {n}  simple,  i.e. 
there  may  be  no  indic^ition  of  any  injury  to  the  viscera^  or  (h)  the  viscera 
may  l>e  wounded  but  not  protruding,  or  (c)  the  ^dscera  may  protrude,  but 
uninjured,  or  (J)  the  protruding  viscera  may  also  be  wounded. 

1.  Snperjicial  wounds  are  tu  be  treated  on  the  same  principles  as  wounds 
in  any  other  jmrt  of  the  body^  but  witli  this  caution  :  that  as  the  sub]»eri- 
ioneal  space  may  vqtj  probably  be  laid  open,  in  which  hemorrhage  may  go 
on  to  any  extent,  or  in  which  suppurtxtion  may  extend,  producing  irritation 
and  iuEammation  on  either,  or  both,  sides  of  the  peritoneum,*  the  surgeon 

*  S«r.  El.  No.  4,    Tlie  ciwe  is  report^l  in  '  Path.  Trriii«.,'  vol.  xi,  p,  140. 

'  Sec  Stanley,  '  Med,  Chir.  Tr.ms..*  vol.  xjtvii.^  for  two  cAacs,  one  of  which  proved  ftttiiU 
The  pelvis  of  thp  ki<lney  wa*  found  ruptured. 

*  See  Pollwk,  op.  cit.  p.  653.  ALiy  not  tliis  lie  tins  L>x|»litiiation  of  a  case  reported  by  Mr. 
L©  Gros  Chirk  ('  Loeinr^s  oa  the  Principles  of  Surreal  llingiuj^is,'  p.  333),  in  which  niptiiro 
of  tbo  bludder  wh&  suspected  ? 

*  I  cannot  htiy  ihni  I  ctK^niiio  thu  di&Liiicliun  which  hqihq  authors  t^ndrnvour  to  draw 
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should  always  be  ready  to  enlarge  the  wound,  with  the  view  of  securing  any 
vessel  which  may  bleed  deeply,  or  giving  exit  to  inflammatory  products. 
Sir  B.  Brodie's  case  of  ligature  of  the  external  iliac  artery  *  is  a  well-known 
example  of  the  beneficial  effects  of  laying  open  a  non-penetrating  wound  of 
the  abdomen  when  suppuration  is  going  on  in  the  subperitoneal  tissue. 

In  all  cases  of  wound  of  the  abdominal  parietes  the  surgeon  must  also  bo  Foreign 
most  actively  on  the  watch  for  the  possibility  of  lodgment  of  foreign  bodies,  j^^  i„ 
Many  histories  testify  to  the  enormous  size  of  foreign  bodies  which  may  be  wounds, 
buried  in  the  abdomen  and  may  entirely  escape  observation   for  the  time,      • 
though  afterwards  they  must  produce  most  serious  mischief    It  is  quite  true 
that  exploration  without  urgent  motive  is  a  proof  of  very  bad  judgment,  but 
when  there  is  any  reason  to  suspect  the  lodgment  of  a  foreign  body  it  should 
be  very  gently  yet  thoroughly  carried  out,  and  the  foreign  substance  at  once 
removed. 

When  any  foreign  body  present  has  been  removed  and  all  bleeding  vessels 
carefully  secured,  the  wound  is  to  be  sewn  up,  and  the  patient  kept  in  such 
a  position  as  will  keep  the  walls  of  the  belly  relaxed.  Even  if  the  wound  is 
somewhat  lacerated  it  seems  better  to  bring  its  edges  into  apposition.  In 
cases  of  extreme  laceration  the  surgeon  must  use  his  own  judgment,  inclining 
towards  such  an  amount  at  any  rate  of  apposition  as  will  secure  the  patient 
against  the  protrusion  of  the  intestines  through  the  wound.  Ventral  hernia 
is  a  common  consequence  of  abdominal  wounds,  which  is  spoken  of  in  the 
chapter  on  Hernia. 

2.  (.a)  Penetrating  wounds,  in  which  there  is  no  indication  of  injury  to  Simple 
the  viscera,  or  in  which  the  viscera,  being  exposed,  are  known  to  be  uninjured,  STJJinS""^ 
are  to  be  treated  in  the  maimer  so  familiar  to  surgeons  in  operations  for 
hernia  and  ovariotomy,  i.e.  they  should  be  brought  together  deeply  enough 
to  ensure  the  union  of  the  wounded  surfaces  of  the  peritoneum,  and  the 
patient  should,  if  it  seems  necessary,  be  kept  moderately  under  the  influence 
of  opium.  Whether  the  sutures  are  passed  actually  through  the  peritoneal 
edges  or  no  seems  of  little  importance,  provided  they  ai*e  placed  so  close  to 
the  peritoneum  as  to  keep  the  wounded  portions  of  the  peritoneum  in  contact, 
but  it  appears  to  me  safer  to  take  up  the  peritoneum  as  well  as  the  abdominal 
wall  in  the  suture.  The  suture  will  really,  in  a  very  short  space  of  time,  be 
outside  the  peritoneal  cavity,  being  buried  in  effused  lymph,  while,  if  the 
stitches  are  passed  outside  the  peritoneum,  and  the  edges  of  the  wound  in 
the  peritoneum  should  not  be  in  contact,  a  ready  way  is  left  open  for  the 
percolation  of  inflammatory  material  into  the  cavity  of  the  peritoneum.  With 
reference  to  the  administration  of  opium,  it  is  well,  I  think,  to  be  governed 
more  by  symptoms  than  by  routine.  I  would  refer  the  reader  on  this  head 
to  remarks,  in  the  chapter  on  Hernia,  on  the  management  of  cases  after 
operation. 

{h)  Wounds  in  which  the  viscera  are  wounded  but  do  not  protrude  are  Wounds  of 
amongst  the  most  serious  injuries  met  with  in  the  abdomen,  and  the  smaller  ^h^ch^do 
the  wound  is  the  greater  may  be  the  danger     Gunshot  wounds  are  spoken  not  pro- 
of in  another  chapter  ;  the  injuries  commonly  met  with  in  civil  practice  are    ^^^  ^' 
either  stabs  or  incised  wounds.     In  these  the  surgeon  can  often  only  suspect 
the  visceral  injury  from  the  pain  and  collapse  which  are  present,  at  other 
times  the  escape  of   the  contents,  urine,  faBces,  bile,  or  gas  through  the 

between  diffuse  peritonitis  and  diffuse  subperitoneal  inflammation.     As  far  as  I  have  teen 
they  protluce  the  same  symptoms  and  often  co-exist. 
*  See  Pollock,  op.  cit.  p.  667. 
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wound  afloi'ds  a,  eei'tftin  proof  of  the  nature  of  the  lesion.  tJTifortwiifitely 
nothing  enn  be  done.  It  wonld  be  u.stdcss  to  ml  down  on  the  wonnded 
viscns  with  the  hope  of  preventing  the  escape  of  secretion  into  tbe  peritoneum, 
for  if  the  peri  ton  en  m  hiis  been  opened  tliis  effufiion  Las  alidad  j  taken  place. 
An  enterprising  snrgeon  migkt  tViink  it  worth  while  to  lay  the  peritoneal 
cavity  freely  open,  stitch  up  tbe  wonnded  visens,  and  wash  the  membrane 
ont  with  an  antiseptic  lotion,  afterwards  nniting  the  wonnd ;  and  I  shonld 
myself  regard  tbe  operation  rs  fnlly  jnstifiable,  but  I  am  not  aware  that  it 
has  been  tried.  In  all  other  respects  tbe  injury  nmsfc  be  treated  like  any 
other  grave  wound  of  the  abdomen. 

(f)  When  any  of  the  abdominal  viscera  protrude  nninjnred  throngh  a 
wound  tbe  first  care  of  the  surgeon  sliould  be  to  free  tbeir  adhesive  peri- 
toneal Burfare  from  any  small  foreign  bodies  which  may,  and  very  often  do, 
stick  to  iliem  ;  then  return  them  into  tbe  htlly  wilh  aa  little  violence  as 
posfiiblci  and  treat  tbe  case  exactly  aR  after  strangulated  hernia.  The  bowel 
or  amentum  protnides  mneb  more  ofleu  than  any  of  the  solid  viscera  or  than 
the  bladder.  The  intestine^  if  un wounded,  should  in  all  ca^es  be  returned, 
even  thongb  somewhat  contused  or  abra<led,  arui  for  that  jmrpose,  if  the 
accuniTilation  of  air  in  the  bowel,  or  the  thickening  of  its  coats  from  obHtruc- 
tion,  has  rendered  it  impossible  to  pass  it  back  otherwise,  tbo  wound  is  to 
be  gently  enlarged  by  a  very  slight  nick  in  one  or  two  places,  just  as  In 
hernia.  A  {irecaution  is  to  be  observed  which  Is  hardly  required  in  hernia, 
viK.  to  be  very  eareful  not  to  push  tlie  bowel  into  an  intei'stico  between  the 
the  muscles  or  into  the  subperitoneal  tissues.  The  finger  should  he  passed 
fairly  through  the  wound,  to  make  sure  that  the  reduction  lias  been  complete. 
The  omentum,  tbough  not  absolutely  wounded,  is  often  so  altered  In  texture 
from  exposure  or  obstruction,  or  so  beset  with  foreign  bodies,  that  the 
Burgeon  may  fairly  prefer  to  remove  it  after  parsing  a  ligature  through  its 
base,  of  cjoorse  making  sure  first  that  no  bowel  is  implicated  in  its  folds. 

When  any  part  of  the  solid  viscera  pTOtrades  (wliich,  however,  rarely 
happens,  except  in  shell  or  other  gunshot  wonnds),  the  surgeon  will  be 
guided  by  the  condition  of  the  protruding  part  and  the  ease  of  reduction,  in 
his  choice  between  returning  it,  encircHng  it  with  a  ligature^  or  leaving  it 
ifi  *i7u ;  nor  are  snch  eases  frequent  enongli  (at  least  in  civil  practice)  to 
enable  me  to  lay  down  any  definite  rule,  hut  in  my  own  opinion  the  last 
course  would  usnallj"  Ix*  the  best. 

When  any  part  of  the  bladder  protrudes  uninjured  a  eathet^'r  must  be 
passed,  and  after  the  bladder  bas  been  emptied  reduction  can  hai^ly  present 
any  difiiculty. 

((/)  If  the  omentum  protrudes  and  is  injured  it  should  Ix^  removed.  The 
solid  viscera  when  protruding  may  be  more  or  less  lacenited,  but  the  treat- 
ment of  tbe  case  is  not  very  much  affected  thereby.  The  best  plan  would 
be  to  put  on  a  ligature  or  clamp  tightly  enough  to  restrain  haemorrhage,  and 
leave  things  to  themselves,  treating  the  symptoms  as  they  arise. 

But  the  more  common  ciise  is  where  the  intestine  protrudes  and  is 
opened.  The  prognosis  depends  mainly  on  whether  any  of  the  contents 
have  escaped  into  the  peritoneal  cavity,  whether  the  bowel  is  lacerated 
as  well  as  inr'ised,  and  whether  it  is  or  is  not  entirely  divided.  In  the 
first  case  the  result  must  necessarily  be  fatal,  nor  do  the  others  leave 
much  ho|>e  of  survival.  If  the  bowel  is  lacerated  as  well  as  incised  its 
ends  nmst  be  attached  to  the  wound,  and  an  artificial  anus  formed,"  and 
'  The  flubjfct  of  iirlificial  nnvm  la  treated  of  iu  the  chapter  on  HerniiL. 
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obably  tliis  is  also  the  best  course  in  total  division  of  tlie  gut,  though 
Is  certaialy  justifiable  to  sew  the  two  portions  together  with  a  eontinnous 
Butnre. 

But  in  won  mis  whirh  afTect  only  a  part  of  the  circunilVrencc^  of  the 
boweh  tlie  wound  must  lie  united  with  the  continuons  sntiire'  (just  as  in  a 
post-moiiem  examination),  the  thread  divided  as  near  the  knot  as  is  judged 

to  Ix^  safe,  and  the  suture  left  to  uleerate 
tlirough  into  the  eavitj  of  the  boweh 
While  the  suture  is  thus  producing  the 
slough  of  the  small  portion  of  the  coats  of 
the  bowel  embraced  within  it,  its  material 
is  buried  in  Ivmph,  which  unites  the  gut 
either  to  neighbouring  viscera  or  to  the 
^  „,  ,,.         ,  parietes,  ho  tliot  oil  the  iiill  of  the  sutoTie  no 

Flo,  CU.    Diagram  of  the  rpjuilr  of  n  wonnri    *  ^  ♦  i  *  e      t 

In  the  bowel  vfbim  imitwi  t>j  a  Butnne.  extravasatiou  ocoiirs  into  the  cavity  of  the 

A,  A,  A    fvptrwilt  tbc  lymph  whkTi    i»  .,  mi  j  i      ■         ai  ii 

dTvced  fr.  ond  rhw  wonnd,  nrni  which  pcntoneum.     Ihe  suture  enclosing  the  small 

to  U1e|mrtet^^«  of  the  abdomen,  t,  or  t.i  Blough  falls  luto  the  mtestiue  and  IS  passed 

JlJ^'r'?,?*rr::!f  .^ll'l^rV,^^^  with  the  feces.     But  this  repanitive  action 

J'"                                          "  *''*^  may  fail,  and  on  the  separation  of  the  suture 

pf'                                         ofthu  the  contents  of  the  bowel  may  be  extra va- 

bowd  iuto  Utti  pi;riU>tUiU  cavity,  »  .  ,        .      * 

sated  into  the  peritoneal  cnvifcj,  or  the  irri* 
tation,  instead  of  producing  mere  lin>itnd  peritonitis,  which  \v\]\  bury  the 
fenture  in  a  eirciimscnbed  oiasa  of  lymph,  may  set  up  diffused  infliimma' 
tion  of  the  whole  membrane^  and  tlirs  raaj  prove  fatal. 

Foreign  bodies  whicli  lodge  within  the  stomach  or  intestines  from  having  Forci;.'n 
been  swallowed  are  either  ullimately  voided  per  anum,  or  else  they  niakc  [hcy-*^,^ 
their  way  hy  ulcemfion  throiigli  the  coats  of  the  viscci-a,  and  then  nsnally 
canse  death  by  effusion,  or  tbey  may  lodge  in  the  tube  and  produce  obstruc- 
tion, or  Jioatly  they  may  set  up  iiiOaraniation  of  the  visena  and  of  the  peri- 
toneam  without  having  caased  |»erforation.  Mr.  Pollock  divides  these 
snbstances  into:  1,  Round  and  flat  bodies,  such  as  money,  frait-stoiies, 
ballets,  pebbles,  calculi.  These  are  generally  the  least  dangertms  in  tlieir 
efibcts;  2.  Materials  which  by  acenmalation  form  large  maBses,  such  as 
hair,  stringy  the- husk  of  the  oat;  such  substances  constitute  the  largest 
foii?ign  masses  met  with  in  the  food- tube ;  and  3,  Sharp-pointed  or  cutting 
botlies,  snch  as  pins,  fish  or  other  bmies,  knives.  These  are  generally 
attended  by  fatal  consequences.  Tlic  treatment  in  ordinary  cases  consists 
in  avoiding  purgatives,  giving  the  patient  opinm,  if  necessary,  to  quiet  the 
bowels  and  alleviate  pain,  and  encouraging  him  to  take  a  large  quantity  of 
'  bulky,  constipating  food,  bard-boiled  eggs,  cheese,  tfec.  This  is  well  illus- 
trated by  Mr.  Pollock  from  the  plan  pai-saed  by  coiners  wdien  detected 
in  their  attempts  to  pass  false  coin.  They  are  usually  able  to  sw*allow 
and  get  rid  of  even  bo  large  a  piece  as  a  half-crown^  though  tbc  attempt 
is  not  with  oat  its  dangers.^ 

Finally,  in  some  few  cases,  the  operation  of  cutting  into  the  stomach  and 

'  See  the  dingrams  of  8uttirt«»  in  the  cluipter  on  Minor  8ur(Jkhy. 

'  Sec  *%8t.  of  Surg./  vol.  ii.  p.  701,  wliure  a  fntfd  ca^f  is  rfportixl  ir  wliioh  u  hnlf-crowa 
lodged  in  the  a^sophagiis  piMdtice<]  ^ileenilion  and  fat/d  Ija^morrhfigo  fmm  tlio  aorti.  Sir. 
Qnuin  relutes  one  in  which  a  pin  which  hful  l>ei3n  swallowed  pissed  itiroiigli  the  vcrntifarni 
uppctidjx  into  tho  comraon  iliac  artery  and  caused  doath. — 'Diaouseij  of  the  IkcLym,'  p. 
32t5, 
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removing  f  ho  foreign  body  niaj  bi* justifiable,  and  seven  cases  at  anj  i-afe  are 
recorded  in  which  tliat  operation  has  been  soccessfully  undertaken  J  When 
tlio  })ody  has  passed  through  the  ntomach  and  is  lotlging  in  the  intosHno  its 
removal  by  opemtion  is  a  mafcter  of  much  more  doubtful  prudence,  since 
even  large  Rnljstances  will  often  nltimateTy  come  down  to  lire  anus  Yet  in 
thecai^e  of  a  long  pointed  body,  which  can  hardly  be  expected  to  get  through 
the  ileo-cfpcal  valve,  the  surgeon  may  feel  justified  in  cutting  down  on  it,  where 
it  can  bo  distinctly  felt.  The  bowel  must  then  be  drawn  to  tbe  surface  of  the 
wound,  opened  by  as  small  an  incision  as  possible,  the  body  removed,  the 
wound  sewn  up,  the  gut  returned  into  the  belly^  and  the  case  trt^at^L^d  as  a 
wound  of  ttje  intestine 

There  are  other,  very  rare,  cases  in  which  a  foreign  body  becomes  lodged 
in  tbe  intestine,  which  has  been  passed  up  the  rectum,  and  has  from  some  un- 
known c^use  worked  its  way  upwards.  I  once  saw  a  boy  who  presented  in 
the  right  iliac  and  lumbar  regions  of  the  abdomen  a  long,  bard  substance 
which  seemed  to  be  a  foreign  body,  and  seemed  to  be  lodged  in  the  caecum 
and  ascending  colon.  It  occasioned  little  inconvenience.  The  boy  could  or 
would  give  no  history  throwing  any  light  on  tbe  matter,  and  tbe  diagnosis 
could  be  only  conjectunil.  Ultimately  a  long  piece  of  wood  (I  believe  the 
greater  part  of  a  cedar  pencil)  passed  from  the  bowel,  which  mast  have 
been  pushed  up  the  anus  (though  the  hoy  would  not  admit  tbe  fact),  since  it 
neither  could  have  been  swallowed  nor  ha^-e  passed  through  the  abdominal 
■walk  It  is  also  possible  that  a  foreign  substance  may  liave  passed  into  the 
intestine  in  a  gunshot  or  other  wound  which  has  not  proved  fatiil,  but  such 
substances  will  only  in  the  I'arest  instances  lodge  in  the  intestine. 

The  lodgment  of  fomgn  substances  in  the  rectum,  vagina,  and  bladder 
is  common  enough.     Tbe  subject  wilt  be  discussed  in  tbe  next  chapter. 

It  remains  to  say  a  few  words  about  the  operation  by  which  tbe  stomach 
may  be  opened,  and  the  indications  for  it.  This  operation  is  properly  called 
gastiotomij ;  but  unluckily,  in  consequence  of  the  identity  of  the  Greek  term 
for  the  stomach  and  the  abdomen,  the  same  name  is  also  applied  to  opera- 
tions in  which  the  abdomen  is  laid  open,  for  the  purpose  either  of  relieving 
obstruction  or  of  removing  tumours. 

Again,  the  operation  of  opening  the  stomach  is  performed  on  two  different 
indications:  (1)  when  a  foreign  body  is  to  be  removed,  and  when  the  sur- 
geon hopes  to  restore  the  patient  to  complete  health ;  and  (2)  when  thrcjugh 
injury  to,  disease  of»  or  pressure  on  the  cesophagus  the  patient  cannot  take 
food,  and  the  intention  of  the  surgeon  is  to  i*escue  him  from  starvation  and 
secure  a  }X?rmanent  opening — a  sort  of  preternatural  mouth— in  the  walls  of 
the  stomach,  through  which  food  ia  to  be  introduced  so  long  as  the  patient 
lives.  The  hitter  kind  of  operation  is  now  often  called  Gastrostomy*  Such 
operations  are  so  rai*e  that  I  must  compi'ess  what  I  have  to  say  about  them 
into  a  very  short  space,  i-efomng  my  readers  who  wish  to  learn  the  details 
of  the  recorded  cases  to  Mr.  Durham's  essay  in  '  S^^st.  of  Surg.,'  2ud  ed,  voL  ii. 
p.  54^3  and  sqq.>  or  to  an  interesting  article  on  the  subject  lately  published  by 
Dr.  Pooley  of  New  York,  in  the  *  Riclmiond  and  Louisville  Medical  Journal  * 
for  April  1875.  It  is  abundantly  shown  by  these  pa^iera,  which  contain  all 
the  recorded  cases  of  each  kind,  that  gastrotomy,  for  removal  of  foreign 
lx>dics,  is  a  very  successful  operation.     Mr.  Durham  refers  to  seven  casea, 


*  Sy«t  of  Surg.;  rd.  ii,  p,  549. 
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and  Dr.  Poolej  adds  four  raore,  in  which  foreign  bodies  were  removed,  and 
out  of  the  whole  eleven  only  one  died.*  The  analogy  also  of  accidental 
wounds  of  the  stomach  in  man,  and  of  cases  in  which  the  operation  has 
been  performed  experimentally  on  animals,  showp  that  success  may  fairly  be 
looked  for,  and  would  of  itself  amply  justify  the  performance  of  the  operation 
in  cases  where  it  is  clear  that  the  foreign  body  cannot  pass  the  pylorus,  or 
where  its  pointed  shape  or  rough  edges  cause  much  danger  from  its  sojourn 
in  the  stomach.  Out  of  the  eleven  cases  the  foreign  substance  was  a  knife 
in  seven,  and  a  fork  in  an  eighth  case. 

The  operation,  which  is  undertaken  on  account  of  obstruction  to  the 
cesophagus — *  Gastrostomy  * — presents  a  melancholy  contrast  in  its  results, 
for  it  has  proved  uniformly  fatal,  eighteen  cases  having  been  recorded.  At 
the  same  time,  no  one  can  deny  the  reasonableness  of  the  attempt — nay,  I 
would  add,  that  it  is  the  urgent  duty  of  the  surgeon  to  make  it — when  the 
cause  of  obstruction  is  injury  of  the  oesophagus  followed  by  cicatricial  stric- 
ture ;  for  in  such  cases  the  patient  may  possibly  be  kept  alive  for  an  un- 
limited period  if  the  fistula  can  be  established  before  he  is  too  much  exhausted. 
Nor  is  the  attempt  at  all  unreasonable  in  cases  of  cancer,  especially  if  the 
patient  wishes  that  it  should  be  made,  to  rescue  him  from  an  agonising  death 
by  starvation,  though  his  life  cannot  be  long  preserved  ;  *  and  in  several  of 
the  cases  the  operator  has  testified  to  the  relief  afforded,  and  has  only  re- 
gretted that  he  postponed  the  operation  so  long  that  the  patient  had  not 
strength  to  rally  from  it. 

The  operation  is  generally  performed  by  an  incision  along  the  left  linea 
semilunaris — i.e.  from  the  cartilages  of  the  false  ribs  vertically  downwards 
along  the  border  of  the  rectus  muscle ;  and  the  various  layers  of  tissue  being 
carefully  divided  on  a  director  till  the  peritoneum  is  i-eached  and  opened 
with  suflScient  freedom,  the  stomach  will  be  easily  recognised.  Sometimes 
the  omentum  has  presented,  in  which  case  it  must  be  drawn  downwards,  and 
the  wound  extended  upwards  until  the  wall  of  the  stomach  is  exposed.  If 
there  be  a  foreign  body  in  the  stomach  its  projection  will,  of  course,  guide 
the  operator.  Then  the  stomach  is  to  be  held  firmly  with  catch-forceps 
sufficiently  far  out  of  the  wound  to  avoid  all  risk  of  esqape  of  its  contents 
into  the  abdominal  cavity ;  a  vertical  incision  is  to  be  made  just  long  enough 
to  extract  the  foreign  body,  and  if  the  muscular  fibres  of  the  stomach  com- 
pletely close  this  incision  after  the  substance  has  been  extracted  nothing 
further  need  be  done.  The  viscus  is  released  and  the  external  wound  sewn 
up.  Otherwise  the  wound  in  the  stomach  must  be  united  with  a  fine  con- 
tinuous suture.  When  a  permanent  fistula  is  to  be  formed  (gastrostomy) 
the  stomach  is  drawn  into  the  wound,  fixed  by  interrupted  sutures,  opened 
to  the  extent  of  about  an  inch,  and  then  the  margin  of  the  divided  mucous 
membrane  carefully  attached  to  the  skin  along  the  whole  extent  of  the 
opening. 

Other  operators  (as  Sedillot  and  Lowe)  have  made  a  crucial  incision. 
But  on  the  whole  the  best  incision  seems  that  used  by  Mr.  Biyant  and 
Dr.  Maury — *  curvilinear,  the  convexity  presenting  towards  the  median  line, 

*  The  only  fatal  case  is  one  most  cursorily  and  unsatisfactorily  roportwl  by  Giinthcr  as 
haring  occurred  in  America,  in  the  practice  of  a  surgeon  named  Gliick,  with  no  references  or 
details  whatever. 

'  In  one  case  (Maury,  *  Amer.  Jour.  Med.  Sc.,'  April  1870)  the  stricture  was  regarded  as 
syphilitic,  and  in  such  an  aifection,  us  Dr.  Pooley  says,  the  operation,  if  successful,  might 
afford  tim«  for  the  definitive  cure  of  the  disease. 

P 
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oommenced  at  the  sternal  extremity  of  the  seventli  intercostal  space,  and 
carried  downwards  and  outwards  for  nearly  four  inches,  exposing  the  sheath 
of  the  rectus  muscle.*  This  seems  to  give  readier  access  to  the  stomach,  and 
to  involve  less  tension  on  the  sutures  than  the  vertical  incision  in  common 
use. 

After  the  operation  it  is  well  to  leave  the  parts  entirely  alone  as  far  as 
may  be,  and  therefore  to  support  the  patient  by  nutrient  enemata  as  long  as 
possible,  in  order  that  after  the  removal  of  a  foreign  substance  the  wound  in 
the  stomach  may  heal ;  or,  in  the  formation  of  a  fistula,  that  the  edges  of  the 
skin  and  mucous  membrane  may  unite  before  any  food  is  introduced  into  the 
stomach.  And  this  forms  another  argument  for  the  early  performance  of  the 
operation,  since  if  the  patient  is  very  much  exhausted  it  may  be  absolutely 
necessary  to  feed  him  by  the  stomach  at  once. 
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Contusions  of  the  walls  of  the  pelvis  are  very  common  from  the  passage  of  Contasiona 
caniagu- wheels  ov«r  the  body,  from  crushes  of  any  kind,  kicks,  «fcc,,  and  ^^ f^JI^^^'^^^^ 
very  large  hlood-tumonrs  arc  often  seeTi  in  the  huitoek  under  snch  circnm-  tuck, 
stances.  Many  of  the  recorded  cases  of  gluteal  anennsm  have  be<?n  caused 
by  rupture  or  contusion  of  the  artery  against  the  bone  on  which  it  lies. 
And  even  when  the  patient  escapes  without  any  serious  ill  consequences  at 
the  timCj  yet  disease  of  the  bones  may  be  subsequently  developed — a  malady 
which  is  only  Um  frequently  fatal,  SMch  injuries  should  be  looked  upon 
with  an  amount  of  care  proportioned  to  the  violence  inflicted ;  and  remem- 
bering the  frequency  with  which  mistakes  have  been  committed,  in  taking 
an  old  blood- tumour,  or,  still  more  unfortunately,  a  traumatic  aneurism,'  for 
an  abscess,  all  pofisiiile  care  should  he  given  to  the  physical  examination  of 
tumours  in  the  buttx)ck  which  follow  after  contusion.  Anscnltation  and 
exploratory  puncture  should  never  be  neglected  in  cases  where  any  reason- 
able doubt  can  exist.  It  must  bo  remembered  that  as  these  extra vaaationa 
are  below  the  gluteal  fascia  there  is  rarely  any  sign  of  bruise  or  injury  in 
the  bkin. 

In  wounds  of  the  buttock  the  chief  point  is  to  determine  the  absence  of 
foreign  bodies.  I  have  seen  immense  pieces  of  glass  and  other  substances 
embedded  in  the  buttock  and  quite  overlooked.  In  deep  wounds  which 
penetrate  to  or  near  the  great  sacrosciatic  foramen  and  implicate  the  hirge 
vessels  the  surgeon  will  require  all  his  dexterity  and  anatomical  knowledge 
in  order  to  secure  the  gluteal,  sciatic^  or  other  wounded  ai'tcry.^  Yet,  how* 
ever  difficult  or  severe  the  operation  may  be,  it  is  urgently  indicated,  in 
order  to  save  the  pMitient  from  worse  dangers.  Possildy  the  application 
of  Lister's  tourniquet  ou  the  aorta  may  render  the  dissection  easier  and  less 
dangerous. 


Fracture  of  the  pelvis  is  usually  a  very  grave  injury,  less,  perhaps,  on  Fmrturcil 
account  of  the  danger  involved  in  the  fracture  itscdf — for  the  bones  unite  I**^*^^^- 
re^idily^than  because  of  the  great  violence  by  which  it  is  usually  produced 
and  the  risk  of  injury  to  the  pelvic  viscera.  Tliere  are  partial  fractures 
of  tlie  pelvis  or  fnu-tures  of  the  false  pelvis  which  involve  little  or  no 
danger.  Such  is  the  fmcture  of  the  anterior  superior  spine,  or  of  the 
crest  of  the  ilium,  in  its  neighbourhood,  which  we  meet  with  occn^ionally 
as  the  result  of  direct  violence.  There  is  pain  in  the  part,  and  if  only 
the  spine  is  detached  it  is  sometimes  drawn  down  by  the  tensor  vaginie 

*  Sec  n  ptiper  on  the  *  Biagnofiis  of  Anetiristn.'iii  *  St.  George's  Hospital  Ile|>orl»/  vol.  rii., 
and  especially  the  co^e  quoted  oo  p.  181. 

*  A  very  iotot^sting  case  of  wound  of  the  sciutic  artery »  and  of  the  subsoqupint  ligature  of 
that  vecwl,  la  recofd^d  by  Dr.  Cjirapboll  of  Montroal,  •  Lancet/  1862^  vol  ii.  p*  41. 
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femoris  or  the  Bartorius,  bnt  more  conioionly  thert?  ia  no  sneli  displacoment. 
Reat  in  all  tliat  fs  necessary,  and  tlie  fractnre  will  give  rise  to  no  serious 
inconvenience.  Another  fnicLtire,  tbe  result"  of  greater  violence,  such  as  the 
crofthing  of  the  body  against  a  wall,  is  that  which  ^ravei-sea  the  whole 
length  of  the  false  pelvis  or  ala  of  tbe  ilbim.  This  is  a  more  dangerous 
injury  than  the  former,  on  account  of  the  possibility  of  lesion  of  tbe 
inteatinea  which  lie  iix  the  cavity.     I  remember  well  seeing  a  case  in  which, 

after  an  injury  presumably 
of  this  kind  (for  its  exact 
nature  was  not  ascer- 
laiiK'd),  the  whole  of  the 
fiwes  were  discharged 
thn>ugh  the  outer  side  of 
the  right  bnt  took,  evi. 
deiitly  fnim  a  bruise  or 
partial  laceration  of  the 
ci«?cnm,  can  sing  afterwards 
complete  perforation  of 
that  intestine/^  Tlie  pa- 
tient ultimately  recovered 
perfectly  in  all  respects. 
As  tlie  vis-^eni  arc  far  less 
closely  connected  with  tbe 
false  than  with  the  true 
pelvis,  such  complications 
are  less  to  be  dreaded  in 
fnicture  of  the  former. 
Fractiirt'is  of  the  trae  pelvis 
are  commonly  double  or 
multiple.  Very  often  the 
two  hori/.onfciil  rami  of  the 
pul>es  give   way,  and   the 

Fio.  70.     Fmciu re  of  the  falMC  pel vifi  tmcgtilarli  united.    The  frug-  ^  .,  " ,         r      ii 

ment«  ojts  iK^n  tiH)4  a  ^ooil  nioni  cHn^ptoc^d.  RTid  At  one  imn,  A,  ia  &  asceiming       rami  01       the 

p.rforivtJoii  travcrslrns:  thi' L'lifire  Ixinc.    Thq  pMirrit  ^survived  cfx  •      i  •  t  '        i* 

wwks,  ftnd  it  f»  iK*n  that  thp  rrnelurf- iR  conipknely.  th^Miffh  not  ISClllUm     may    DO  SimniLR- 

flnnty.  canaoiiiifttcrj.   Di^iflc^  ilih  fn*.  fin   oT  tin- fiiL»*r  jiolvift  then;  .,^^.^.,i„    A,n-r,|.,,«„,1  ^^    *Lo4- 

WM  il<o  rrutum  tbrrnifrh  th<^  i  nnu^of  the  ptibci  mul  l^GOUSly    tl'flctur^d,  SO   that 

MuetKlingminnH  of  ih(  L<4^ch»)ii  rrom  th«  re«t  of  tljo  fU^    w)io1«>    nf     fhn  PAtttrnl 

wen  not  tinltiHl,  And  a  erciaU  riijujitu^  '*f  jms  was  fmind  lx?tw«?«>a  najr-t  of   the   welvis  is  loose 

tbe  fnigmiintii.    The  patiteiir,  u  jxirl  of  ««ventt>in,  hafl  AnntAlnir^  *  *  .11* 

other  ■cnrerelnjniies^aiiddi^l  (>f  pytemfcluflainiiiation  or  the  lim(|H.  qj*     t,lie      Crirtllo      IS    bfokeil 
— St.  Qeorgo'R  HoKpitttl  Museum^  Ser*  t.  No.  12*i,  .    ^  .,,  •    •    . 

near  the  sacro-ihac  jomt 
on  one  side,  and  on  the  opposite  end  of  tlm  diagonal  axis  of  the  pelyis  on 
the  other.  Hut  any  kind  of  multiple  fmcturc  may  take  place,  and  on  the 
other  hand  sirtgie  fractures,  as  of  one  pulnc  ramus  or  of  the  ascending  mm  as 
of  tbe  ischium  ou  one  side,  from  limited  violence,  are  not  uncommon,  and  in 
these  the  entire  pelvis  girdle  can  hardlj  be  said  to  be  broken.  The  symptoms 
are  psually  unmistakeable.  In  the  complete  fi-acture  the  patient  cannot  stand, 
and  can  liardiy  make  any  inovemenL  without  extreme  pain  ;  displacement  is 
easy  to  ascertain  by  examination  from  tbe  rectum  and  vagina  or  from  the 
outside,  and  crepitus  can  be  elicited  by  grasping  the  two  iliac  spines  and 


'  Ftg.  70  will  il!nstmto  llie  possiiility  of  sueli  legion  of  the  inteutino,  by  the  confakleruMe 
displrtcem<?nt  of  tlio  fnigmDnts  of  tho  ilium,  iiiid  also  the  possibility  of  the  disuliargo  of  fwcea 
through  iliu  bono,  by  the?  Ixrge  perforation  in  it  markttl  a. 
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miking  utti?iiipls  at  rotation,  It  is  well  not  to  carry  these  paasivo  movie* 
meets  too  far,  reuienibtTing  the  surJous  consequences  which  mny  etasne  from 
the  diRpIaccment  of  a  fwint^d  frngtiieiit.  In  the  more  limited  fi-acturea  the 
Bjmptonis  arc  of  course  less  striking,  but  there  is  seldom  any  diliiculty  in 
making  the  diagnosis. 


Pia»  7h   Compomid  conimiuiited  fractiire  of  tbe  peWla.  Tli*  ]nit!rrt.  a  bojtct.&.dJecliicxtday.hAvInf  rocetred 
oCbcr  nnveTt  tnjuiiiM«  u.  n  Anions  a  »!*'iiAiT^tlon  of  tlic  synii  -  wldcb  c50iumnMici»t«l  with  u  tltvjj  wotind 

jMKdii^  i]o«u  on  the  rlgbt  Hidr  of  \hv  bljuM^r,  h  <  wiii  ively  fioparatcti  fnun  \U<  winiu^-fioT))!!  on 

the  ritfht  side,  but  was  «f>t  U<'€rftU"*S;.  t*' thi!  fruit  of   i  .r.    Tbo  itpljimrtpr  iiul  wajs  ijNirtly  ti>ni 

on  it*  anterior  asiioct,  and  tbcjre  -viu  m  the  ruiuK  ;  ?  ist  the  l)owel  wod  not  further  liijiinni.   The 

Hj^ht  pubie  ramiw  i*  eecn  to  be  ooi]  ,  irate*!  fTom  the  ilium .  and  frftctunf^l  nt  thi'  cvv^i  of  tbo 

pMilje/.    ThPtx?  nas&lM  poJ-tiAJl  sepu:  sacroiliac  wyntbuDdr'.iijJji.  — St-  George'h  li(j>spiial  Miuieum, 

«cr.  1.  No.  119  b. 

Tlie  prognosis  will  depend  in  a  great  measure  on  the  presence  or  absence 
of  visceral  lesion.  The  rectnm,  bladder,  nrethra,  Bmall  intestine,  vagina,  and 
|>erliaps  even  the  uterus,  may  be  vvoanded  by  a  displaced  fragment,  or  the 
bladder,  if  full,  may  bo  rupturcd  by  the  shock  J  In  the  case  of  the  1)1  adder, 
which  is  the  riscus  most  commonly  injnrcd,  the  lesion  will  be  tesLilied  by 
blood  in  the  water,  soraetimes  by  ontii'e  inability  to  pass  water  and  the  other 
symptoms  of  complete  rupture.  The  small  iulestine  is  only  implicated  in 
very  extensive  injuries  wliich  commonly  prove  rap i illy  fatah  In  the  rectum 
or  vagina  the  displaeed  fragment  can  be  generally  felt,  and  there  will  h\^ 
bleeding  from  the  part. 

The  treatment  consists  merely  in  complete  rest.  In  the  case  of  chihli'en 
or  very  restless  adults  the  legs  should  be  tied  together  or  the  y>atieat's 
movements  confined  by  a  bi'oad  band  pinned  to  the  bed.  The  Ixjdy  should 
T>c  80  padded  as  to  give  the  patient  comfortable  support  in  an  easy  position. 
If  displaced  fimgmenta  can  bo  felt  from  the  bowel  or  vagina  they  must  be 
i>:placed  if  possible,  for  wiiich  purpose  an  anasttietic  is  to  be  given.  Notliing 
further  is  required  l>eyond  attention  to  the  state  of  tlie  bowels,  catheterisni 
if  necessary,  and  a  watchful  vigilance  as  to  the  formation  of  matter,  which 
should  be  at  once  evacuated.  Probably  in  about  six  weeks  ®  or  two  months, 
if  all  goes  well,  the  patient  will  have  recovered  the  power  of  standing,  and 
wljfu  this  is  the  ease,  but  not  before^  he  may  he  allowed  to  leave  his  bed. 
It  is  much  Itt  tter  to  keep  him  in  bed   longer  tban   may  bt^  ahstilutely  neccs- 


'  III  nirt?  cast's  «'>iiu^  ut  tliL'  litrgo  ntrvea  nifty  ha  injurrd.  The  Miisoutn  nt  .St.  George's 
Hospitttl  contttins  a  Hpodmen  (ser*  i.  No.  1 19)  of  fr.ictiire  of  the  rainii/*  of  tlie  pubes,  in  whi^b 
ihc  obturntor  nfn*e  was  injured.     The  pntieiit  died  of  letnnus. 

*  rig.  7u  »boWH  how  f:ir  repair  uioy  have  advanced  in  six  weeks^ 
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8ary»  rather  than  to  v'mk   any  relapse  b}^  too   early  iliKtarbiiif*   the*   inji: 
parts. 

Theiv  are  various  other  Tract uren  which  are  more  rarely  met  with^  and  to 
wliieli  our  sfMice  will  only  permit  a  very  short  reference.  Sometimes  the 
line  of  fracture  traverftOB  the  pubic  Byrophysis  (fig.  71),  i.e.  in  strictness  of 
Bpeeeli^  the  two  ossa  pubis  are  «lislocatetl  from  each  other:  and  it  seems  tliat 
dislocation  more  or  loss  complete  of  the  saero-iliac  joiiU  may  also  happen^ 
though  only  as  acomphcation  of  more  extensive  injnry.  As  in  theanalogOQ 
ease  of  the  spine,  the  surgical  considerations  applicable  to  these  dislocations"^ 
differ  in  no  respect  from  those  of  fractnre  in  their  immediate  neighbourliood^ 
with  which,  indeed,  they  are  tisually  associated. 

Again,  friicture  may  originate*  in  the  acetabalnm.  It  is  not  lure  for  an 
extensive  fracture,  stiirting  from  any  part  of  the  pelvis,  to  traverse  the  ace- 
tabulum, and  such  I'racturei*,  as  in  two  beautiful  specimens  figured  by  ^tr. 
Birkett,'  mii,j  finite  quite  kindly,  though  probably  not  without  shortening 
of  the  affected  limb.  But  the  injuries  whieh  are  described  us  fT*aetiire8  of 
the  acetabulum  are  twofold.  One  is  a  fracture  of  some  part  of  the  Hp  of  the 
acetabulum,  and  this  is  believed  to  occni*  either  with  or  without  dislocation. 
I  saw  a  case  once  of  dorsal  dislocation  in  which  all  the  symptoms  were 
strongly  confirmatory  of  the  diagnoses  of  fnicture  of  the  acetahnlum.  The 
dislocation  was  reduced  without  difficulty,  and  nothing  peculiar  w^as  Boticcd, 
but  on  visiting  the  patient  next  day  the  surgeon  was  surprised  to  find  that 
it  had  been  reproduced.  It  was  again  reduced,  but  the  reduction  was  found 
to  L>e  quite  insecure,  for  it  slipped  out  as  ea.sily  as  it  wha  put  in.  And  now 
it  was  thought  that  crepitus  could  he  detccteil.  The  limb  was  put  up  as 
carefully  as  possible,  but  I  believe  that  some  deformity  persisted.  Fnietnro 
of  the  lip  of  the  aeetalmlum  without  dislocation  was  believed  by  Mr.  Benjumin 
Traver.s,  Jun.,^  to  be  the  injury  in  some  of  those  cases  in  which,  witliont 
an^^  proof  of  fracture  of  the  neck  of  the  femur,  tlie  upper  end  of  the  bone 
becomes  afterwards  changed  in  shape,  so  that  shortening  gradually  comes 
on  :  but  the  truth  of  this  opinion  has  not  as  yet  been  proved.  One  of  Mr, 
Truvei's's  cases  was  obviously  an  instance  of  chronic  rheumatic  arthritis 
complicated  with  a  contusion.  The  acetahnlnm  iB  sometimes  driven  in  by 
the  foi'cilde  impaetion  of  the  head  of  the  femur  in  falls  on  the  trochanter, 
and  this  impaction  In  a  celebrated  cai^e  related  by  the  late  Mr.  Morirc  (*  Med* 
Chir.  Trans.,*  voL  xxxiv.)  had  been  so  complete  that  the  whole  of  the  liead 
of  the  femur  had  passed  into  the  inside  of  the  pelvis  ;  yet  the  patient  re- 
covered. A  few  similar  ctxses  are  recorded,  though  none,  ns  far  as  I  ktiow% 
in  whieh  the  impaction  was  so  complete  us  this.  The  diagnosis  from  f  mcture 
of  the  neck  of  the  femur  is  veiy  difficult.  The  only  ease  which  1  have  myself 
seen  was  taken  during  life  for  an  inqmcted  fractnre  of  the  cervix  femoris  j 
but  it  is  fair  to  add  that  the  surgeon  under  whoso  care  the  patient  was 
thought  it  better  to  abstain  from  any  rigorous  examination.^  If  the  head  of 
the  femur  were  completely  wedged  into  the  pelvis,  as  in  Mr,  Moore's  caae, 
I  presume  that  under  chloroform  the  complete  immobility  of  the  femur  ami 
the  absence  of  any  sign  of  dislocation  would  enable  the  surgeon  to  make  at 
any  nite  a  conjecttinil  diagnosis  ;  and  if  the  impaction  were  incomplete 
possibly  crepitus  might  be  obtained,  and  might  he  felt  also  in  other  parts  of 
the  pelvis,  but  I  ata  not  aware  that  any  case  of  the  kind  has  ever  bueu 


*8ys(.  of  8urg,/  vol.  ii.  pp.  711.  712.  Snd  ed. 

*  Fnrlhipr  (>bservjitiuns  in  Surgery/  I860*  p.  27. 

Tho  prep>ir;it.iou  in  in  the  jVlusinim  of  St.  liuorge's  IlospiUil,  aer.  i.  No.  123. 
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minutely  examined »  nor  is  it,  ix^rlmps,  justifiable  to  *lo  so.  Hence  tbe  diag- 
nosis is  as  a  rule  only  conjectuml.  As  the  treatment  is  exactly  the  samo 
as  for  impacted  fractuixj  of  tbe  cervix  femoris  tbia  is  a  matter  of  no  im- 
portance. 

Lastly,  the  coccyx  may  be  fractured  or  dislocated.  Tbis  is  commonly  the 
result  of  dii-eofc  violence,  thongli  it  is  said  to  have  taken  place  also  in  par* 
turition.  The  pain  in  the  part,  felt  especially  in  sitting,  and  tbe  refiults  of 
exploration  from  tbe  skin  and  from  the  bowel,  will  easily  settle  tbe  diagnosis, 
lieduction  can  be  accvimplisbed  by  pressure  and  counter- pressure  from  tbe 
skin  antl  rectum,  and  the  patient  mast  be  kept  at  vast  till  movement  is  no 
longer  painfnL 

One  of  tbe  most  formidable  consequences  of  contusion  of  the  pelvis  or  Rnptare  of 
lower  part  of  the  abdomen  is  rapture  of  tbe  bladder*  This  occurs  in  lx)th  ^|^ 
sexes,  bat  is  much  more  coromon  in  tbe  male.  Tbe  bladder  may  also  be 
perforated  by  one  of  the  fmgmenta  in  fracture  of  tbe  pelvis,  or  may  be  rup- 
tured in  fnu'tni-e  of  the  pelvis  without  any  perfonition.  The  symptoms  of 
rupture  of  the  bladder,  when  uncomplicated  by  fracture,  are  generally  quite 
nnmiiitakeable.  Tbe  patient  loses  at  onee  all  power  of  expelling  urine,  and 
when  the  catheter  is  passed,  which  ia  nnattended  with  any  difficulty,  the 
bladder  is  found  perfectly  empty,  or  only  a  few  drops  of  bloody  fluid  are 
drawn  off.  There  is  fnxjuently  severe  pain  and  collapse,  but  often  also  there 
is  no  collapse  and  bnt  little  pain  J  Sooner  or  later,  however,  the  usual 
symptoms  of  peritonitis  will  come  on,  and  then  the  patient  will  probably  sink. 

Two  or  three  questions  of  interest  present  themselves  in  connexion  with 
tbe  subject  of  traumatic  rnptui*c  of  tbe  bladder.  First,  as  to  the  diagnosis. 
This,  as  I  said  above,  is  usually  unmistakeable.  After  a  severe  blow  the 
patient  immediately  loses  all  power  of  passing  water.  It  may  bo  merely 
rt^tention  from  sbock,  following  on  tbe  contusion ;  and  temporary  retention 
from  a  blow  on  the  abdomen  is  common,  as  it  is  also  after  surgical  opera- 
tions on  the  abdomen.  But  then  the  catheter  will  dmw  off  a  quantity  of 
urine  proportioned  to  the  period  of  retention  ;  and  this  urine  will  Ixs  free 
fi'om  blood,  unle>s  the  kidney  is  bruised*  Or  it  may  be  a  case  of  lacei-ation 
of  the  urethra,  but  then  there  will  be  considerable  ditficulty  in  introducing 
tbe  ealheter ;  and  if  tb<.^  catheter  can  be  jiassed  tht-^  bladder  will  be  tbund 
full  of  healthy  urine.  There  are,  however,  some  eases  in  wbich  the  exact 
nature  of  the  injury  remains  obscure,  -Ttiey  are  cbiefiy  those  in  wbich  the 
laceration  allects  the  extraperitoneal  portion  of  the  bhidder,  and  where  the 
urine,  not  finding  so  free  an  exit  aa  it  does  when  the  rupture  fiasses  into  the 
peritoneal  cavity,  the  bladder  preserves  some  power  of  retaining,  if  not  of 
expelling,  the  mine.  itut  there  ai-e  other  cases  in  which  somewhat  similar 
symptoms  exist,  tbougb  the  lacemtion  extends  into  the  peritoneum,^  In 
one  such  case  I  suspected  that  the  laceration  had  at  fii-st  been  incomplete, 
and  that  the  rent  afterwards  gave  way  ;  but  otbei's  are  not  susceptible  of 

'  1  well  reiu0mbt»r  the  CfUte  of  a  man  who  wppli&d  i*t  SL  Georg«'»  Hospital  oo  a  Mooda^ 
moruiag^  Imving  received  ii  rupture  of  tlie  lilndder  on  the  previonsi  Saturdaj  evening  from  a 
blow  or  fall  when  tighting.  Du  walked  to  iliu  hotipiud  and  ditiplayed  no  diutrtefi  of  any  sort,, 
except  some  pjtin  in  tbe  part  which  hnd  btJtjQ  struck,  Lbough  on  post-iuorttnu  ex>imii]iUii>n  the 
blitdder  wajs  found  oit* naively  lacernted  and  comm unic.it ing  frtoty  with  the  pveritoneal  cavity. 

-  S«e  A  very  cbinicteristic  case  in  Lo  Groa  Clark,  op.  rii.  p.  333,  in  which  h\x  or  eight 
QUJices  of  bloody  urine  were  druwn  off  by  the  cathetur,  iind  the  patient  several  time«  pass^ 
nrine;  nevertheless  there  was  a  laceration  of  the  bhwlder  aa  inch  in  length  COmmuDicatitig 
with  the  ^ritouBfd  cavity. 
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this  explanation.  The  complete  discussion  of  the  subject  would  lead  us  too 
far  in  treating  of  what  are,  after  all,  very  exceptional  injuries.  Another 
very  interesting  question  is  the  possibility  of  recovery  after  traumatic  rup- 
ture of  the  bladder ;  and  this  is  "obviously  connected  with  the  situation  of 
the  rupture.  If  the  rupture  be  entirely  extraperitoneal  there  is  no  intelli- 
gible reason  why  recovery  should  not  ensue ;  and  one  case  is  recorded  in 
which  this  injury,  complicated  with  fracture  of  the  pelvis,  terminated  .in 
recovery.*  But,  as  a  general  rule,  in  rupture  from  contusion  the  bladder 
gives  way  at  its  upper  part,  and  the  rent  extends  freely  into  the  peritoneal 
cavity.  Is  such  an  injury  necessarily  fatal  ?  I  confess  that  I  think  not. 
If,  indeed,  we  believe  that  the  urine  has  some  necessarily  poisonous  proper- 
ties, its  free  admission  into  the  peritoneal  cavity  must,  of  course,  prove  fatal. 
But  this  seems  rather  assumed  from  the  analogy  of  the  effects  of  extravasa- 
tion of  urine  in  stricture  than  proved  by  observation  of  cases  of  ruptured 
bladder.  I  have  already  referred  to  a  case  in  which  there  were  no  symptoms 
of  any  urgency,  though  the  urine  had  been  admitted  to  the  peritoneal  cavity 
for  a  period  of  thirty-six  hours  at  least.  And  I  may  remark,  that  though 
the  extravasation  of  putrefying  urine  will  rapidly  destroy  the  cellular  tissne, 
yet  the  constant  exposure  of  transplanted  flaps  in  the  operation  for  extro- 
version of  the  bladder  to  the  contact  of  healthy  urine  is  not  inconsistent 
with  their  nutrit'on  and  rapid  union.  I  am  glad  to  be  able  to  refer  to  the 
high  authority  of  Mr.  Le  Gros  Clark  in  support  of  the  doctrine  *  that  in 
soma  instances  the  presence  of  urine  seems  to  be  tolerated  almost  passively 
by  the  serous  membrane,'  and  that  *  it  seems  not  improbable  that  urine  may 
be  absorbed  by  the  peritoneum  *  (op.  cit.  p.  341).  If  we  believe  this  it 
seems  reasonable  to  take  a  somewhat  more  hopeful  view  of  this  injury  than 
has  prevailed  as  yet,  and  to  enquire  whether  something  might  not  be  done 
for  its  relief.  The  usual  practice  is  to  subdue  the  pain  by  opium,  and  to 
draw  off  the  water,  if  possible,  as  it  comes  into  the  bladder  by  tying  in  a 
soft' catheter,  the  eye  of  which  is  believed  only  just  to  lodge  within  the 
viscus.  But  this  practice  has  obviously  no  curative  effect,  and  the  bladder 
in  these  cases  is  usually  so  collapsed  that  it  is  impossible  to  be  sure  that  the 
catheter  is  not  lodged  in  the  peritoneal  cavity,  in  which  case  it  would  effec- 
tually prevent  recovery.  Mr.  Bryant  *  proposes  to  make  a  free  incision 
through  the  perinroum  into  the  bladder,  so  as  to  give  a  depending  exit  for 
the  urine  as  it  reaches  that  viscus  ;  but  he  does  not  say  that  the  idea  has 
been  put  into  practice.  It  has  occurred  to  me  whether  it  would  be  justifi- 
able, when  the  laceration  clearly  involves  the  peritoneal  cavity  (which  could 
be  easily  ascertained  by  examination  with  a  long  staff  or  catheter),  to  cut 
freely  into  the  abdomen,  draw  up  the  bladder,  unite  the  wound  in  it  with 
silver  or  carbolised  gut  sutures,  wash  out  the  peritoneum,  and  close  the 
opening,  leaving  a  catheter  in  the  bladder  to  obviate  any  distension  of  the 
viscus,  which  might  re-open  the  wound. 

Rupture  of  Another  very  formidable  lesion  in  contusion  of  the  pelvis  is  laceration 

of  the  urethra,  which,  though  seldom  directly  fatal,  involves  often  the  moat 
formidable  kind  of  stricture,  and  thus  frequently  proves  fatal  indirectly  or 
condemns  the  patient  to  a  life  of  misery.  The  injury  occurs  from  a  fall, 
blow  or  kick  on  the  perinaeum,  by  which  the  urethra  is  caught  between  the 

•  Rliynd,  '  Prttli.  and  Prac.  Obs.  on  Stricture,'  quoted  by  Birkett,  'Syi^t.  of  Surg.,'  vol.  ii. 
p.  717. 

*  *  Practice  of  Surgery/  p.  306. 
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coutusifig  fijree  and  t!ie  pubic  arclj,  and  h  hwevnictl  pint  in  front  of  the 
piYjstiit^  gliind.  The  Iiieomtitjii  may  be  total — -and  probably  it  is  so  gene- 
iTilly — bnt  in  some  casc+s  a  |K>rtion  of  the  tube  remains  entii*o,  as  I  have 
known  verified  bj  dissection.  There  is  often  }>ome  bruising  in  the  penneeuni, 
thouj^h  this  is  by  no  m€»ans  necessarily  the  ease.  If  tlie  patient  has  been 
neglected  tbe  urine  may  be  extrarasated,  and  after  a  time  the  skin  will 
ftlongb — and  I  have  known  this  sloughing  assnme  considerable  proportions— 
but  usually  cither  the  patient  passes  no  water  for  some  time  after  the  injury, 
or  it  pi^duees  no  deleteriou.4  efTeiL^t,  for  such  inflammation  and  slont^hing  is 
not  very  common.  The  passage  of  a  eatlieier  reveals  at  once  the  nature  of 
the  injury.  The  point  of  tlie  instrument  passes  into  a  cavity  at  the  part 
mentioned  (i.e.  just  below  the  pul>es)  ;  and  this  cavity  is  ofk*n  of  largo  size, 
containing  a  good  deal  of  bliL>odj%  urinous  fluid.  It  is  sometimes  possible  to 
pass  the  eallieter  into  the  posterior  end  of  the  urethni  and  reach  the  bladtler ; 
and  when  this  is  done  healthy  urine  is  drawn  off.  The  instrument  may  then 
be  tied  in,  and  the  surgeon  may  wait  for  any  subsequent  inflammalion  or 
eflijsion^  when  free  incisions  are  to  be  made.  Usually,  however,  it  is  frmnd 
impossible  to  reach  the  bladder  thus.  The  patient  must  then  he  ana'sthetiscd, 
put  up  in  the  lithotomy  position,  and  an  incision  iimst  be  made  through  the 
whole  raphe  of  the  peri  me  urn,  extending  freely  into  the  above- metdioned 
cavity.  If  other  parts  of  the  pennmum  are  swollen  and  inflamed  incisions 
oiaght  to  be  made  into  them.  As  to  passing  a  catheter  int-o  the  bladder  the 
Tiews  of » surgeons  differ.  A  free  incision  into  tha  perina?uni  is  doubtless  all 
that  18  necessary  for  the  raoment.  The  urine  will  escape  through  the  wound, 
and  the  patient — who  is  generally  a  lad  or  a  healthy  young  man — will  in 
all  probability  recto ver.  As  the  parts  eonstdidate  it  will  become  possible  to 
pass  the  catheter,  and  for  a  tinie  all  will  be  well.  On  the  other  hand,  the 
retention  of  a  catheter  in  the  bladder  may  occasion  a  good  deal  oi  irritidion, 
and  it  may  be  necessary  on  that  account  afterwards  to  withdraw  it.  All 
this  I  a^Jmit;  and  on  these  grounds  many  of  the  best  aufhorities  dissoade 
any  attempt  to  i-eaeh  the  bladder  and  leave  a  catheter  in  it.  But  it  seems 
to  me  that  if  the  cnitheter  can  be  passed  at  first,  and  if  the  patient  can  bear 
it  to  be  left  in  the  bladder  (which  I  know  by  experience  that  he  very  often 
can),  the  woand  in  the  urethra  unites  much  more  kindly,  and  with  far  less 
tendency  to  that  subsequent  cicatricial  contraction  which  is  so  pain  fa  1  a 
sequela  of  these  contusions.  In  any  case  the  patient  nnust  be  warned  that 
it  ia  only  by  the  constant  passage  of  the  catheter  after  recovery,  and  that  for 
an  indefinite  period,  tliat  he  can  hope  to  be  free  from  the  painful  conseqnences 
of  cicatricial  stricture,  which  is  the  worst  form  of  stricture,  ra|iidly  eon- 
tiucting  till  the  passage  is  almost  closed  ;  peculiarly  liable  to  be  complicated 
with  fistula  in  perinaxi,  and  often  so  tight  and  irritable  as  to  cause  much 
dilBculty  and  pain  in  passing  the  instrument.  Wheu  this  is  the  case  the 
best  counsels  of  the  surgeon  are  generally  vain,  and  the  patient  will  not 
submit  to  the  necessary  trcatment  till  too  late.  Further  observations  on  the 
treatment  of  cicatricial  stricture  will  be  fountl  in  the  section  on  Strictitre. 


Contusions  and  wotimls  of  the  scrotum  are  comparatively  common.     Es-  Woaml 

travasatiou   produces  a   large  occhymosis,   the  colour  of   which  is  generally  ""j^r^iL^^of 

perfectly  black.     But  it  is  rarely  followed   by  consequences  which  can  be  Uieperia- 

regarded  afi  at  all  serious,  unless  it  is  complicated  by  ruptui^  of  the  urethra  ^^[^  ^j^, 

and  extravasation  of  urine,  when  there  may  he  extensive  sloaglnng.     Again,  &»"»■ 
wounds  of  the  scrotum  arc  sometimes  lacerated  to  u  very  gretit  degree.     The 
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Ligomre 
round  the 
penis*. 


whole  sei"<itum  may  be  torn  off,  and  the  exposed  testiclo  or  testicles 
either  be  implicated  in  the  injury  or  not.  There  are  also  wounds  inflicted 
in  Httempt*i  at  self-matilatioii  in  whieh  tlio  parUs  may  be  very  freely  removed. 
I  was  once  called  upon  to  titjat  a  lunatic  who  had  completely  removed  tbe 
whole  of  the  genenitivt?  organs — penis,  scrotum,  and  both  testicles  ^ — leaving 
only  about  a  ^juaiter  <jf  an  incli  of  the  penis  Other  injuries  of  the  penis  are 
rare,  on  account  of  its  mobility  and  usual  flaccid  condition.  All  such  woiuidn 
are  to  bo  treated  on  general  principles.  Tbey  are  remarkably  prone  to  rapid 
union  and  complete  repair.  It  is  singular  to  observe  bow  completely  the  new 
tissue  will  c*»vcr  the  exposed  testicles,  and  how  well  the  cicatrix  will  replace 
the  lacerated  and  removed  scixitum.  The  testicle,  though  so  exqnisit<?ly 
sensitive  to  contusion  or  pressure,  is  siugalarly  indiflerent  to  wounds,  and 
hasoft-en  been  punctured  by  mistake  in  the  operation  for  hydrocele,  or  incised 
in  treating  orchitis,  with  perfect  iiDpunity.  In  the  insstance  above  referred 
to  nothing  was  neces^iary  except  to  tie  one  of  the  spermatic  arteries,  the 
other  having  ceased  to  bleed,  and  the  patient  recovered  rapidly  under  tbousoi 
of  simple  water- dressing.  But  wlienever  the  urethra  is  divided  it  is  necessary 
either  to  keep  a  catheter  in  the  bladder  while  it  is  liealing",  or  to  pass  the 
instrument  frequently ;  and  if  the  penis  is  cutoff  the  same  pretaution  should  be 
adopted  its  after  amputation  tif  the  organ,  v^iz,  to  keep  the  urethra  permanently 
open  by  slitting  it  up  and  attaching  the  raucous  membrane  to  the  skin  (see 
Amputation  of  the  Pekis).  The  most  troublesome  cases  ai-e  those  of  woonds 
of  the  eorpora  cavernosa,  which  ai-e  opt  to  be  followed  by  very  distressing 
erections  and  by  deformity  of  the  organ.  All  woniids  of  the  male  organs  of 
generation  require  very  careful  adaptation  b}'  means  of  sutures.  And  in 
wounds  of  the  scrotum  the  extremely  retmctile  natura  of  the  dartos  should 
bo  remembered.  The  testicles  may  be  most  freely  exposed,  and  the  surgeon 
be  tempted  to  believe  that  the  scrotum  has  been  almost  torn  off,  yot  if  the 
part  be  relaxed  l>y  the  application  of  warmth  and  moisture  for  an  hour  or 
two  he  may  tiiid  that  there  is  really  little  if  any  loss  of  tissue,  and  that  the 
scrotum  can  be  perfectly  adjusted ;  and  in  such  injuries  if  the  spermatic  cord 
is  severed  Mr.  Birkett  believes  that  its  i*epair  is  not  imjiossible,  if  the  ends  of 
the  vas  deferens  are  united  by  suture.  At  any  rate  the  attempt  seems  worth 
making. 

The  painful  consequences  of  contusion  of  the  testicles  are  best  comlmted 
by  complete  rest^  supporting  the  testicles  in  some  soft  substance,  with  warmth 
and  moisture.  If  the  patient  suffers  severely  morphia  should  be  injected 
subcntancoasly. 

Another  injury  which  we  meet  with  sometimes  is  that  in  which  children 
in  play,  or  sometimes  in  fright  from  having  been  beaten  for  wetting  the  bed, 
tie  a  string  tight  round  the  penis.  The  natuit?  of  the  ease  is  known  at  onco 
by  the  swelling  of  the  front  part  of  the  organ,  arid  the  deep  groove  seen 
Ijehind  the  swollen  part.  Anaesthesia  should  be  at  once  ioduced,  and  the 
string  carefully  divided  on  the  dorsal  aspect  of  the  penis  and  removed*  If 
this  is  not  done  1  have  seen  tiie  urethra,  and  even  almost  the  wdiole  penis, 
cut  through  by  the  ligature,  causing  irreparable  and  most  painful  deformity. 


I 


Injuries  of  Injuries  of  the  labia  and  female  perina^um   from  blows  and  kicks  are 

thrcxter-  common  enough.     The  ecchvmosis,  as  in  the  scrotum,  is  usually  abundant 

nal  fomnle  »     i         i            i        mi        i  »                i                         i         * 

ofgims,  and  very  dark- coloured.     Ihe  akiti  may  be  more  or  less  lacerated,  and  some- 
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times  the  perinaBum  may  be  slightly  torn,  but  it  is  very  rare  for  any  serious 
laceration  of  the  perinoBum  to  be  caused  by  a  wound.*  Nor  are  the  conse- 
quences of  contusion  usually  serious.  If  neglected,  abscess  may  ensue,  so 
that  rest  is  to  be  enjoined,  and  the  application  of  an  icebag  or  evaporating 
lotion  is  generally  advisable  at  first,  in  order  to  check  the  extravasation. 
Afterwards  warm  fomentation  is  more  soothing  and  grateful. 

Wounds  of  the  vulva  may  involve  the  vagina  to  a  greater  or  less  degree, 
or  may  pass  into  the  rectum  or  bladder,  or  the  vagina  may  be  torn  in  coitu;* 
but  the  vagina  is.  more  often  wounded  by  the  unskilful  use  of  instruments  in 
delivery,  or  by  bungling  attempts  to  procure  abortion.  The  latter  cases 
hardly  fall  within  the  surgeon's  province.  The  main  point  to  bear  in 
mind  in  the  treatment  of  wounds  of  the  vagina  is  the  probability  of  contrac- 
tion from  cicatrisation,  and  the  great  difBculty  and  pain  which  this  will 
produce  in  sexual  intercourse.  So  that  all  possible  care  should  be  used  to 
maintain  dilatation  of  the  vagina  during  the  union  of  the  wound,  and  for 
some  time  afterwards. 

The  unimpregnated  uterus  is  so  small,  so  hard,  so  movable,  and  in  so 
remote  a  situation  that  it  can  hardly  be  wounded  except  in  complicated 
injuries  in  which  this  would  be  quite  a  subordinate  feature.  And  the  inju- 
ries of  the  pregnant  uterus  seem  better  left  to  works  on  obstetrics,  since 
they  could  hardly  be  treated  of  adequately  here.  They  are  rarely  the  result 
of  mere  accident,  but  constantly  occur  in  criminal  attempts  to  pix)duce  abor- 
tion, and  sometimes  in  unfortunate  instrumental  delivery,  with  or  without 
want  of  skill.  For  a  comprehensive  account  of  the  surgical  aspects  of 
these  cases  the  reader  is  referred  to  the  account  by  Mr.  Birkett  and  Dr. 
Braxton  Hicks  in  the  *  Syst.  of  Surg.,'  second  edition,  vol.  ii.  p.  741  and  sqq. 

Either  the  rectum  or  the  bladder  may  be  penetrated  by  a  wound.  In  the 
male  sex  the  bladder  can  only  be  wounded  through  the  abdominal  wall  or  the 
rectum,  but  in  the  female  it  may  be  punctured  through  the  vagina.^  In  all 
such  cases  as  those  last  mentioned  the  greatest  care  should  be  taken  to  sew  up 
the  wound  at  once,  and  keep  a  catheter  in  the  bladder,  when  the  wound  will 
probably  heal,  if  its  edges  are  clean-cut.  In  stabs  of  the  bladder  from  the 
abdomen  the  risk  of  extravasation  of  urine  is  great,  and  they  are  very  often 
fatal,  and  this  danger  is,  of  course,  greatly  increased  when  the  peritoneal  cavity 
is  also  implicated.  I  think  it  is  usually  desirable  in  wounds  of  the  bladder  to 
keep  the  viscus  emptied  by  means  of  a  catheter  tied  in,  though  on  this  subject 
the  surgeon  must  use  his  own  discretion,  remembering  the  risk  of  lodging 
the  point  of  the  instrument  in  the  wound.  In  other  respects  no  treatment 
can  be  applied,  except  that  which  may  be  demanded  by  the  symptoms. 

Wounds  of  the  rectum  are  produced  usually  by  falling  on  a  stake  or  Wounds  of 
railing.     They  are  not  generally  fatal,  and  if  not  fatal  they  lead  to  no  serious  ^^^  rectum, 
consequence.    I  am  not  aware  that  any  case  is  recorded  in  which  contraction 
of  the  bowel  has  been  thus  produced.     But  when  the  stake  or  other  weapon 
has  passed  far  in  it  may  lacerate  the  peritoneal  cavity,  or  the  great  vessels  in 

'  I  do  not  hore  speak  of  injuries  to  the  external  parts  in  criminal  assaults,  as  this  subject 
is  best  treated  along  with  the  questions  of  medical  jurisprudence.  The  surgical  injuries  so 
inflicted  are  trivial. 

*  St.  George's  Hospital  Museum,  ser.  xiv.  No.  108. 

■  In  the  section  on  vesicovaginal  fistula  vill  be  found  a  reference  to  a  singular  case,  in 
which  that  infirmity  was  caused  by  the  passage  of  a  pistol-bullet  from  the  vulva  through  the 
vagina  into  the  bladder. 
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the  pelvis  or  tlje  bla<lder.  The  iirst-Tiariied  injurv  may  be  rer^arded  as  ineiri* 
tably  fatril,  and  ibe  second  will  prubably  be  so.  Of  the  tliird  two  caaea  are 
reenrtled,'  onti  of  which  survived.  No  special  treatment  c&n  be  adopted  in 
any  of  theso  forms  of  injury, 

For<*ii:n  Foi-eign   bodies  may  be  intrr)duced  into   the  male  or   female  urethra  or 

Wli<a  in       bladder,  into  tho  vat'ina  or  rectum.     They  raav  also  lodtfc  in  any  of  these 
niHl  *.ther      situatjonft  iii  cases  or  wounds,  but  this  is  most  common  m  gunshot  wounds  ; 
]n>hni  ca-      ^,j(^  jjtj  (ii^j  aurEfical  consi delations  are  the  same  in  all  sueh  cji^es  the  reader 
IB  referred  on  that  ht^d  to  the  chnpter  on  GuKSUOT  Wounds. 

ForxL-ign  bodies  lodged  in  the  male  uretbra  rnay  commonly  be  extracted 
with  the  foixiepa,  since  they  lie  genemlly  very  far  forward,  and  must  he 
emooth  and  rounded^  or  tliey  won  Id  not  be  introduced.  But  in  son»e  cases 
fragments  of  bougies  oi*  of  other  substances  introduced  niay  break  ofi'  m  the 
deeper  parts  of  the  urethra  beyond  reach  of  the  forceps.  The  best  plan  then 
is  to  try  and  posh  the  substance  back  into  the  bladder,  and  break  it  to 
pieoos,  or,  if  small,  remove  it  entire  with  the  lithotrite.  If  this  is  impossible 
the  foreign  body  must  be  cut  down  upon  from  the  middle  line  of  the  perinteura 
and  extracted.  Of  the  foreign  substances  which  are  lodged  in  the  male  bladder 
,  a  fragment  of  an  old  worn-out  bougie  or  gum-catheter  is  by  far  the   most 

common,  and  these  can  usually  be  caught  in  a  lithotrite,  and  if  small  ex- 
tracted entii*c,  while  if  of  large  size  they  can  be  cat  to  pieces  and  ivill  pass 
of  themselves.  If  the  substance  cannot  be  caught,  or  is  too  hard  or  too  large 
to  break,  it  muRt  he  extracted  by  btliot43my^  and  lithotomy  in  such  cases  is 
far  nn*re  successful  than  in  cases  of  stone,  since  the  urinary  organs  are  pro» 
bably  healthy.  One  of  the  most  tmublesome  foreign  bodies  to  deal  with  is  a 
hairpin  in  the  female  bladder.  It  is  not  at  all  unconmion  for  the  pin  to  Iks 
passed  up  the  urethra,  of  course  with  its  bend  towards  tbo  bladder^  and  then 
*o  slip  into  tho  bladder  and  expand,  its  points  sticking  into  the  raucous 
nierahmnc,  and  awkward  atlempts  at  extraction  will  aggravate  the  mischief. 
Tho  best  treatment  is  to  dilate  the  urethra  sutiieieutly  to  introdnce  the  finger, 
wlien  the  foreign  substance  may  be  dislodged,  or  he  drawn  dow^n  by  a  hook 
pass«t  round  its  bent  end,  or  its  two  points  may  be  brought  together  and  a 
tube  or  forcep.s  applied  round  them. 

Foreign  bodies  are  sometimes  passed  into  the  vagina,  and  the  patient  is 
nnable  to  extract  them,  and  will  not  apply  for  relief  till  they  have-  occa*jioned 
much  mischief.  I  once  saw  a  case  in  which  Ihe  end  of  a  phial  was  lodged  in 
the  vagina  and  had  made  its  way  by  ulceration  into  the  bladder,  causing  a 
most  formidable  and  perfectly  incurable  form  of  vesicovaginal  (it^tnla.  It 
is  not  uncommon  for  the  string  of  a  pcs.sary  to  break,  and  the  subsl^ince  to 
be  left  in  the  vagina  till  it  bocomcB  very  foul  and  offensive.  All  such  foreign 
bodies  should  be  removed  at  the  earliest  possible  moment^  under  ana\sthesia 
if  necessary. 

Foreign  bodies  in  the  rectum  may  he  of  very  large  size,  hut  there  is  no 
diflicuUy  whatever  in  extracting  them  under  cbloroform  after  dilatation  of 
the  anus;  or  if  the  surgeon  judges  it  better  they  may  be  broken  up,  as  is 
usually  done  in  the  hardened  lamps  of  fjeces  which  sometimes  obstruct  the 
lower  part  of  the  bowel  Tliis  can  be  e fleeted  with  the  handle  of  a  spoon  or 
with  a  lithotomy  sco<:ip.  Harder  substances  may  require  a  strong  pair  of 
forceps,  or  even  cutting  pliers.  But  in  all  cases  the  extraction  of  sharp- 
pointed  fragments  at  once  is  imperative. 

'  By  Mr.  Prescori  llewott,  *  P^lh.  Soc.  Tnms.;  vol  i.  p,  162  :  «nJ  by  !Hr.  Bin&c  of  Slough, 
*  Sjfit.  of  Surg.;  rot.  ii  p.  722. 
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CHAPTER  XIV. 

INJURIES   OF   THE   UPPER   EXTREMITY. 

All  iDJaries  of  the  shoulder,  arm,  forearm,  or  hand  are  less  scrions  than 
the  similar  injuries  of  the  hip,  thigh,  leg,  or  foot.  The  main  reason  of  this 
is  no  doubt  the  freer  supply  of  blood  to  the  part ;  but  even  irrespective  of 
this  there  is  a  specific  difference  in  the  effects  of  disease  on  the  two  limbs 
respectively.  Thus  gangrene  of  the  arm  is  of  far  less  consequence  than  of 
the  leg,  and  a  wound  implicating  the  shoulder  does  not  involve  anything  like 
the  same  danger  to  life  as  one  of  the  hip. 

Again,  the  fact  that. injuries  of  the  upper  extremity  do  not  necessitate 
confinement  to  bed  or  to  the  house  renders  them  in  many  respects  loss  de- 
pressing than  those  of  the  lower. 

From  these  and  such  like  considerations  it  results  that  the  surgeon  may 
venture  on  attempts  to  preserve  the  upper  limb  in  traumatic  injuries,  or  in 
lesions  from  disease,  which  in  the  lower  limb  would  imperatively  call  for  the 
removal  of  the  diseased  part ;  that  when  the  diseased  part  must  bo  removed 
he  may  venture  on  operations  of  excision  or  resection  which  would  not  be 
justifiable  in  the  lower  limb ;  and  that  even  when  ho  knows  the  parts  to 
be  damaged  beyond  the  possibility  of  repair  he  may  often  think  it  the  best 
course  to  wait  for  gangrene  rather  than  remove  any  part  which  might 
nltimately  recover  itself. 

And  for  the  same  reason  minor  injuries  are  susceptible  of  more  active 
treatment  in  the  upper  extremity,  because  the  surgeon  is  less  apprehensive 
of  the  occurrence  of  suppuration  from  too  early  use  of  the  part,  or  from 
friction  or  passive  motion,  and  less  apprehensive  also  of  its  results  if  it  does 
occur. 

Foreign  bodies  (thorns,  needles,  &c.)  often  lodge  in  the  palm      They  are   Foreign 
frequently  hard  to  detect,  since  a  piece  of  indurated  tissue  may  be  niistaken         ^' 
for  the  end  of  the  needle.    Unless  the  patient  is  suffering  much  inconvenience, 
it  is  a  good  rule  not  to  cut  down  on  a  supposed  needle  in  the  hand  or  foot 
without  being  able  to  feel  both  its  ends. 

Wounds  of  either  palmar  arch  are  frequently  troublesome  in  their  treat-  Woaads  of 
ment  and  dangerous  in  their  results,  in  consequence  of  the  very  free  anasto-  j^rch!!*  "***^ 
mosis  which  takes  place  between  the  two  arteries  which  form  either  arch. 
The  superficial  arch,  it  is  true,  is  much  less  deeply  situated,  and,  when 
wounded,  it  can  be  reached  and  secured,  without  wounding  any  other  im- 
portant structure,  provided  the  patient  be  seen  soon  after  the  injury ;  but 
then,  very  frequently  this  is  not  the  case  ;  on  the  contrary,  the  parts  have 
become  so  infiltrated  with  blood  that  it  is  impossible  to  find  the  bleeding 
orifice.  And  when  the  deep  palmar  arch  is  wounded  its  position  beneath  the 
great  nerves  and  tendons  renders  it  almost  impossible  to  tie  it  without  very 
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the  peh'is  or  Uie  bladder.     The  li rat- named  injurj  mMy  be  rejUfarded  aa  i ne vi- 
ta blj  fatal^  and  tho  stMMJiid  will  probably  be  ao.     Of  the  tbird  two  cases  are 

No  special  treatment  can  l>c  adopted  in 
any  of  these  forms  of  injury. 

Foreign  bodies  may  be  introduced  into  the  mtde  or  female  urethra  or 
bladder,  into  the  vagina  or  rectimu  They  may  also  lodge  in  any  of  these 
situations  in  cases  of  wounds,  hut  this  is  most  eommou  in  gunshot  wounds  ; 
and  as  the  aargical  considerations  are  the  aame  in  all  such  cases  the  reader 
is  referred  on  that  hvad  to  the  ebfipter  on  Gunshot  Wounds* 

Foreign  l>odies  lodged  in  the  male  urethra  may  commonly  be  extract-ed 
with  the  forceps,  since  they  lie  genemlly  very  far  forward,  and  must  be 
smooth  and  rounded,  or  they  would  not  be  introduced.  But  in  some  cases 
fragments  of  bougies  or  of  other  snbstiinces  introduced  may  break  off  in  the 
dci^per  parts  of  the  urethm  beyond  reach  of  the  ibrceps.  The  best  plan  tbcn 
is  to  try  and  push  the  substance  back  into  the  bladder,  and  break  it  to 
piece.%  or,  if  small,  i^*move  it  entire  w  ith  ttc  lithotrite.  If  this  is  imposiiiible 
the  foreign  body  must  be  cut  down  upon  from  the  middle  line  of  the  j)erina?am 
and  extnicted.  Of  the  foreign  substances  which  are  lodged  in  the  male  bladder 
a  fragment  of  an  cjld  worn-out  bougie  or  gum-catlieter  is  by  far  the  most 
common,  and  tliese  ran  usually  be  caught  in  a  lithotritCj  and  if  small  ex* 
tracted  entire,  while  if  of  large  size  they  can  be  cut  to  pieces  and  wmII  pass 
of  tbomselvcs.  If  the  substance  cannot  be  caught,  or  is  too  hai*d  or  t^30  large 
lo  break,  it  must  he  extmeted  by  lithotomy,  and  lithotomy  in  such  cases  is 
far  more  successful  than  in  cases  of  stcme,  since  the  urinary  organs  are  pro- 
bably healthy.  One  of  the  most  troublesome  foreign  bodies  to  deal  with  is  a 
hairpin  in  the  female  bladder.  It  is  not  at  all  uncommon  for  the  pin  to  l>e 
passed  up  the  urethra,  of  course  with  its  bend  towards  the  bladder,  and  then 
to  slip  into  the  bla-dder  and  exfiand,  its  points  sticking  into  the  umcotis 
mcmbraiR',  and  awkward  attempts  at  extracti»>n  will  itggmvate  the  miscbief. 
The  best  treatment  is  ta  dilate  the  urethra  sutFicieutly  to  introduce  the  finger, 
when  the  foreign  substance  may  be  dislodged,  or  he  dmwn  down  by  a  hook 
passed  round  its  bent  end,  or  its  two  points  may  be  brought  togetber  and  a 
tube  or  forceps  applied  round  thera. 

Foreign  bodies  are  sometimes  passed  into  the  vagina,  and  the  patient  is 
unable  to  extract  tbem,  and  will  not  apply  for  relief  till  they  havu  occasioned 
much  mischief.  I  once  saw  a  case  in  which  the  end  of  a  pbial  was  lodged  in 
the  vagina  and  had  made  its  way  by  ulceration  into  the  bladder,  causing  a 
most  formidable  and  perfectly  incurable  form  of  vesicovaginal  tistula.  It 
is  not  uncommon  for  the  slnng  of  &  pessary  to  breaks  and  the  substance  to 
be  left  in  the  vagina  till  it  becomes  very  foul  and  off'unsive.  All  such  foreign 
bodies  should  be  removed  at  the  earliest  possible  moment,  tinder  anaesthesia 
if  ncce8sar3^ 

Foreign  bodies  in  the  rectum  may  be  of  veiy  large  size,  but  there  is  no 
difficulty  whatever  in  extracting  tbem  under  cbloroform  after  dilatation  of 
the  anus;  or  if  tlio  surgeon  judges  it  better  they  may  be  broken  up,  as  is 
usually  done  in  the  hardened  lumps  of  fteces  which  sometimes  obstruct  tlie 
lower  part  of  the  bowel.  This  can  be  effected  with  the  handle  of  a  spoon  or 
with  a  lithotomy  sc^jop.  Harder  sal>stances  may  require  a  strong  pair  of 
forceps,  or  even  cutting  pliers.  But  in  all  cases  the  extraction  of  sharp- 
pointed  fragments  at  once  is  impemtive. 

Pre«<*ott 


* 
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eWoU, 


'Sy»t  of  SiiTg.;  vol.  ii   p.  722, 
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CIIArTER  XIV. 

INJURIES   OF   THE   UPPER   EXTREMITY. 

All  injnries  of  tho  shoulder,  arm,  forearm,  or  band  arc  less  scrions  than 
the  similar  injnries  of  the  hip,  thigh,  leg,  or  foot.  The  main  reason  of  this 
is  no  doubt  the  freer  supply  of  blood  to  the  part ;  but  even  irrespective  of 
this  there  is  a  specific  difference  in  the  effects  of  disease  on  the  two  limbs 
respectively.  Thus  gangrene  of  the  arm  is  of  far  less  consequence  than  of 
the  leg,  and  a  wound  implicating  the  shoulder  does  not  involve  anything  like 
the  same  danger  to  life  as  one  of  the  hip. 

Again,  tho  fact  that  injuries  of  tho  upper  extremity  do  not  necessitate 
confinement  to  bed  or  to  the  house  renders  them  in  many  respects  loss  de- 
pressing than  those  of  the  lower. 

From  these  and  such  like  considerations  it  results  that  the  surgeon  may 
venture  on  attempts  to  preserve  the  upper  limb  in  traumatic  injuries,  or  in 
lesions  from  disease,  which  in  the  lower  limb  would  imperatively  call  for  the 
removal  of  the  diseased  part ;  that  when  the  diseased  part  must  be  removed 
he  may  venture  on  operations  of  excision  or  resection  which  would  not  be 
justifiable  in  the  lower  limb  ;  and  that  even  when  he  knows  the  parts  to 
be  damaged  beyond  the  possibility  of  repair  he  may  often  think  it  tho  best 
course  to  wait  for  gangrene  rather  than  remove  any  part  which  might 
nltimately  recover  itself. 

And  for  the  same  reason  minor  injuries  are  susceptible  of  more  active 
treatment  in  the  upper  extremity,  because  the  surgeon  is  less  apprehensive 
of  the  occurrence  of  suppuration  from  too  early  use  of  the  part,  or  from 
friction  or  passive  motion,  and  less  apprehensive  also  of  its  results  if  it  does 
occur. 

Foreign  bodies  (thorns,  needles,  &c.)  often  lodge  in  the  palm      They  are  Foreign 
frequently  hard  to  detect,  since  a  piece  of  indurated  tissue  may  be  mistaken         **' 
for  the  end  of  the  needle.    Unless  the  patient  is  suffering  much  inconvenience, 
it  is  a  good  rule  not  to  cut  down  on  a  supposed  needle  in  the  hand  or  foot 
without  being  able  to  feel  both  its  ends. 

Wounds  of  either  palmar  arch  are  frequently  troublesome  in  their  treat-  Wounds  of 
ment  and  dangerous  in  their  results,  in  consequence  of  the  very  free  anasto-  ^rch^*  ™" 
mosis  which  takes  place  between  the  two  arteries  which  form  either  arch. 
The  superficial  arch,  it  is  true,  is  much  less  deeply  situated,  and,  when 
wounded,  it  can  be  reached  and  secured,  without  wounding  any  other  im- 
portant structure,  provided  tho  patient  be  seen  soon  after  the  injury ;  but 
then,  very  frequently  this  is  not  tho  case ;  on  the  contrary,  tho  parts  have 
become  bo  infiltrated  with  blood  that  it  is  impossible  to  find  the  bleeding 
orifice.  And  when  the  deep  palmar  arch  is  wounded  its  position  beneath  the 
great  nerves  and  tendons  renders  it  almost  impossible  to  tie  it  without  very 
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seriotis  injury  to  the  structure  siud  functioas  of  the  hand,  even  irreapective 
of  an y  i n  ti I  tra ti  on  of  b  1  m^d . 

In  these  iBJaries  the  first  object  of  tho  sargeon  is  to  stop  the  bleeding 
long  enough  to  allow  the  wound  in  the  artery  to  el<fse,  and  this  can  generally 
lie  done  by  careful  pressure  with  pad  and  bandnge,'  assisted  h^^  the  raised 
position  of  the  hand,  or  by  acute  flexion  of  the  elbow,  whereby  the  bmchial 
artery  is  compressed  against  the  coronokl  process,  or  by  graduated  pressure 
on  the  radial  and  ulnar  arteries,  or  by  a  combination  of  tlie  Iflst  with  one  of 
the  two  former  methods.  Such  compresses,  whea  once  applied,  should  not 
bo  mo%'ed  for  several  days  unless  from  absolute  necessity* 

Professor  Vanzetti  has  lately  suggested  a  method  which  he  calls  '  unci- 
pression/  i.e,  the  pressure  of  a  siiigle  or  double  hook  on  either  lip  of  the 
w^ound,  as  described  on  p.  93,  which  seems  especially  suitable  for  thi^e 
wounds  of  the  palm^  since  it  makes  constant  pressure  on  the  bleeding  oriiice, 
without  giving  pain  or  producing  eitlier  oedema  or  sloughing,  which  often 
necessitates  the  removal  of  the  compresses  apphed  to  the  wound. 

If  the  bleeding  cannot  be  thus  suppressed  by  pressure  in  and  above  the 
wounds  two  courses  are  open— viz.  either  to  tie  both  arteries  of  the  forearm 
just  above  the  wrist,  or  t^o  tie  the  brachial  artei'y  at  once.  Like  all  opei^ations 
in  which  an  artery  is  tied  higher  up  in  order  tq  stop  hauoon^agc  fr-om 
a  wound  below,  both  these  methods  of  treatment  are  uncertain.  The  weight 
of  authority  secmSj  however,  to  be  in  favour  of  the  ligature  of  the  brachial 
at  once,  rather  than  that  of  the  two  art^?ries  of  the  forearm.  Ligature  of  one 
of  the  latter  without  the  other 
appears  nugatory.  In  some 
cases  it  has  been  deemed 
necessary  to  amputate  the 
hand  in  order  to  save  the 
patient  from  death  by  htemor- 
rhage ;  but  I  would  repeat 
that  careful  plugging  and 
pressure  on  the  wound,  im- 
mediately after  the  injury, 
will  generally  stop  the  hremor- 
rhagCj  ami  render  all  ligature 
of  the  arteries  unncessary. 

The  clavicle  may  be  frac- 
tured in  any  part  of  its  extent, 
but  the  middle  of  the  bone  is 
that  in  which  fracture  is  by 
far  the  most  common.  The 
accident  almost  always  takes 
place  from  indirect  violence, 
i,e,  from  a  fall  on  the  hand  or 
on  tlie  point  of  the  shoulder. 
The  common  fracture  of  the 
clavicle  is  easily  recognised  in 
most  cases  from  the  characteristic  displacement.  The  bone  gives  way  at  its 
most  curved  part.     The  outer  fragment,  to  which  the  whole  weight  of  the 

*  A  good  way  of  securing  Ihcee  pids  is  to  make  pressure  on  tbem  with  a  Bplint  in  front, 
which  i«  ct>niiected  with  and  supported  hy  another  npUut  behind  the  httiid. 


i,  75,  Dicmmm  of  the  comTDnn  fratrtcirBg  u(  Uxe  claHcIs 
(.ofU-r  Hind,  niudlflwl).  ST,  Stt'ronmiwtoid  muscle.  ppi». 
PccUtrulJ!*  wmji>r  ujij^clc.  I'M.  Ptsctornlljj  tnicior  u3UNc1e«  B, 
Subduvicjua  innscle.  J™  LatiadmuA  dom  tiJU-tclp.  c.  Conoid 
lij^^Ajiient.  T.  Tmpczoid  Ugftmeiit.  cm.  Coraooliumentl  lig»* 
nvciit,  H.  KbiitDbiiid  Ugmnvnt.  A  fmctun?  le  sliowti  In  the 
iiHUul  pc»8itiop,  and  i^iiii  the  a«iiial  diriplna^-xucut—thc*  oiit«r 
fifiguient  downwardB.  &tid  Inwurtl*— and  XUv  musclt«are  phowii 
to  wliidi  tliiat  di*ptaccmetit  le  genemlliF  nttributecK  Anothn^^r 
/riu-tiiix-  is  *hoHH  bettnaen  the  coutndajjti  impeKoid  lig&meiiiB, 
and  this  rrnctun?',  f^  shown  aa  not  behigdtsplooed,  noooriLog  to 
tbegcuernl  opinion. 


FRACTURE    OF   CLAVICLK 


0*2*? 


arm  is  now  connected,  fHlls  rlnwnwanlsj  and  is  possibly  drawn  down  als«3  )>y 
tlie  muscles  whicli  pass  fr-om  it  to  tlie  arm.  It  is  also  almost  always  tucked 
inwards  below  the  outer  fragment  by  tho  action  of  tbe  flaps  of  the  axilla,  or 
by  the  impulse  of  the  fall,  or  by  both,  Tbe  inner  fragment  is  believed  by 
some  surgeons  to  be  raised  by  the  sternoTnastoid  mnsele,  but  this  seems  un- 
likely, as  the  attachment  of  tbe  rhomb-oid  b'gament  is  autBcient  to  prevent 
any  such  displacement.'  No  doubt,  however,  the  displacement  in  this,  as  in 
all  otber  fractures,  depends  a  good  deal  on  the  direi^tion  of  the  line  of  fi^acture, 
and  accJDrdingly  we  see  specimens  in  which  tbe  outer  fragment  lies  on  the 
same  level,  in  front  or  behind  the  inner,  and  even  above  it. 


V 


/ 


Flo>  TSt    Bondairo  for  fractnfied  clAvlele  commenced.       Fro.  74.    'SxoiAwr^  for  fnctnred  cbiTide  oompleto. 

This  fracture  ia  very  rarely  compound,  and  it  is  verj'  rare  for  any  serious 
complications  to  accompany  it.  But  the  nerves  of  the  brachial  plexus,  or  one 
of  the  large  bloodvessels  may  be  injured.  There  is  a  specimen  in  the 
Museum  of  St,  George's  Hoppitnl,  showing  the  internal  jngular  vein  punc- 
tun'd  by  a  fragment  of  the  clavicle,  and  Sir  Robert  PceKs  death  wos  produced 
by  a  somewhat  similar  injury.  Tn  some  very  rai*e  cases  of  direct  violence  both 
clavicles  are  fractui'cd  simultaneously. 

Tbe  fracture  is  ensceptible  of  very  complete  repair,  and  in  cases  where 
there  has  been  no  displacement  this  will  be  unaccompanied  by  any  deformity ; 
usually,  however,  considei'able  displacement  remains  during  life,  though  it 
entails  no  ill  effects  beytjud  the  slight  disfigxiremeut.  The  periosteum 
appears  to  l>e  often  untorn,  especially  in  early  life,  aud  possibly  in  some  of 
these  cases  the  fracture  may  have  been  incomplete,  or  of  the  '  green  stick  ' 
yrttriety^  as  shown  in  the  figure  on  p.  107. 

*  See,  however,  a  case  related  bj  Mr.  Hulkc.  in  which  the  fitemul  fnigment  was  mi«ed  wp 
at  an  angle  of  4d^.     '  Sjst.  of  Surg./  vol.  \\.  p.  766. 


224 


INJURIES   OF   THE   UPPER  KXTUEMITY. 


ture 


Fracl  1 
«f  ittcmiil 
end. 


The  method  of  nnioii  is  often  bj  an  exuberant  or  provisional  calciis.  The 
period  of  union  145  from  three  to  four  wceks^  after  wliieh  noapparatuH  is  neccu- 
sary,  tlioiigh  it  is  prudent  for  the  patient  t^^earry  liis  arm  in  a  sling  for  a  time. 
The  number  of  diHereut  eontrivances  for  the  trcatoietit  of  fractured  clavicle 
testifies  to  the  difficulty  of  keeping  the  bcmes  in  contact,  and,  in  fact,  it  is 
always  praper  to  prepare  ihe  patients  mind  for  the  coirti nuance  of  deformity. 
The  old  plan  atlempts  to  fulfd  three  indications  :  L  Reduction  is  effectt^d 
by  drawing  both  shouldei^s  back  war  da  and  raising  the  atiected  shouliler  by 
the  hand  in  the  axilla,  the  surgeon  standing  beliind  the  patient,  and  pressing 
his  knee  between  the  scapula?.  To  remedy  the  displacement  of  the  outer 
fragment  inwards  ihe  shonlders  nre  then  kept  back  by  a  figure- of- 8  bandage 
encircling  both  lotilhe  and  crossing  behind.  2.  IJefon:  applying  the  bandiigo 
a  thick  pad  is  placed  in  the  axilla,  in  order  to  raise  the  shoaldei's  and  prevent 
the  displacement  of  the  outer  fnigment  downwards.  3,  Next,  in  order  to 
obviate*  the  tendency  to  IcosenJng  of  these  bandages,  the  arm  and  hand  ar*j 
encircled  and  bound  to  the  chest  by  a  brtiad  liandage,  which  also  fixes  the 
Bcapnlro.  All  the  turns  of  the  bandage  should  be  stitched  together,  or 
painted  lightly  with  starch.  This  apparatus,  however,  can  never  be  kept 
satisfactorily  in  position,  and  many  sargcons  object  (and,  I  think,  with 
reason)  to  the  ligure-of-H  bandage  aa  liable  to  press  on  the  outer  fragment 
and  displace  it*  A  gt>od  and  convenient  plan  is  to  put  a  short  crutch  into 
the  axilla,  which  is  fixed  by  a  strap  going  across  the  opposite  shoulder,  and 
another  round  the  body,  and  to  carry  the  arm  in  a  sling.  Some  surgeons 
recommend  that  the  hand  sho>ild  be  liaised  and  bandaged  cm  to  the  opfw^sito 
shoulder;^  others  again  teach  that  the  arm  should  be  extended  vertically 
downwards  and  bandaged  to  the  body.^  These  diametrically  opposite  views 
show  the  difficult  and  nn  sat  Is  factory  nature  of  the  treatment  as  far  as 
remedying  the  deformity  is  concerned.  It  is  said  that  complete  success  may 
be  obtained  by  perfectly  reducing  the  fracture^  and  keeping  the  patient  at 
perfect  rest  in  the  supine  horizontal  posture^  any  accidental  fresh  displace- 
ment being  at  once  remedied.  But  very  few  persons,  except  yonng  ladies 
carefid  of  the  future  appeanmce  of  the  neck,  conld  be  persuaded  tu  submit 
to  such  an  irksome  treatment  in  order  to  avoid  the  very  tritiing  deformity 
left  by  the  fracture,  since  no  real  inconvenience  rcsults  fin^m  it. 

Fracture  of  the  sternal  end  of  the  clavicle  is  not  a  common  injury.  It 
generally  takes  place  alxmt  an  inch  from  the  end  of  the  bone,  and  is  accora* 
panied  by  a  welhmarked  displacement  of  the  outer  fragment  downwards  and 
forwards  in  front  of  the  stertjum,  which  lifts  often  been  confounded  with 
dislocation.^  The  treatment  appears  to  be  usaally  unsuccessful  in  the  same 
sense  as  in  the  common  fracturo,  that  is  to  say,  that  the  displacement 
remains  J  but  no  serious  loss  of  motion  results.  This  fracture,  of  conrse,  lies 
external  to  the  attachment  of  the  rhomboid  ligament.  The  occurrence  of 
fracture  internal  to  this  ligament  iias  not  as  3^0 1  boon  pruved  ;  its  tihiH?s  would 

'  Bryant,  *  Practice  of  Surgery,*  p.  028. 

^  Gordon,  *Duhhii  QuiirtLrly  Jounml/  voL  xxui.,  Nov.  1859,  p.  480.  I  would  recommend 
this  short  paper  to  the  reader's  perusnl,  iia  it  givoB  a  difTerent  view  of  diti  cnuso  of  ihe  defor- 
mity from  that  which  ia  uf^ually  a^Iopt^^d,  I  have  not  ^pftce  hero  to  argue  tlm  quest ijn,  ftnd  I 
have  no  t-xperiimco  of  tli«  rp^nlts  o(  Professor  GGrtbn*»trefltinent,  but  liis  opinions  are  out  itlod 
to  th©  most  re8p4*ctful  jitt^otion,  I  afjn  f,  nt  any  rate,  f*o  far  with  Mr.  Gordon's  views  thnt  I 
believe  the  t'ffcct  of  the  rotation  of  tile  .scapula  upon  (he  potiitloii  of  the  onttf  fragment  in 
this  fractura  h  iiauully  too  much  overlooked,  though  I  confcffs  that  his  theory  seema  to  m«  to 
give  too  exchiMve  prominence  to  tho  action  of  the  nitwcles. 

■  On  this  head  seo  a  pnfK^r  l»y  Dr  K.  W.  Smith,  '  I>iihlin  Quarterly  Journal,'  Aug.  187W* 
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prolml»ly  prevent  any  extensive  disfjlacemenfr,  tliougb  some  movement  of 
tlio  inner  fragment  forwards  would  still,  acconiing  to  Professor  Sinitli, 
be  possible. 


'if?^ 


mm 


Fracture  of  the  stomal  eivl  ^(  the  cIatIoIc,  ge?cii  dftjK  before  dc&tb.  The  situation  of  the  joint,  la 
ehown  :  the  fracture  ia  aNnut  iiii  inch  fmm  the  foint  TlionJ  te  a  largo  blocxlclot  between  tho  trnffmnnu^ 
The  ontcr  frainn<?Ltt  i»  pointing  directly  fonritrds,  l.c<  its  point  pressed  Agolu^t  the  aklu.— MtiiTOikiu  of  at. 
deorrge  H  Hotpitalt  Scr.  J.  No.  77. 

Fractnre  of  tlie  acromial  end  is  a  much  more  common  injury,  mid  is  oftcii  Fmctnrpof 
accompanied  by  very  gi'eat  deformity,  the  effecfc  of  the  mobility  of  the  ''*=''j^™"^* 
scapula,  which  being  now  deprived  of  the  natural  support  of  the  elaviele, 
carries  the  outer  fragment  inwavds,  so  that  it  makes  almost  u  right  angle 
with  the  inner,  and  in  some  cases  (as  in  that  figured  by  Professor  R.  W. 
Smith,  *0n  Pmctures  and  Dislocations,'  p.  21*>)  the  sternal  fragment  is  much 
elevated,  while  the  shoulder  is  tb-awn  inwards  and  forwards,  thus  adding 
greatly  to  the  deformity. 


^^^^^ 


ft/.\1 


j^.kW 


Fro,  7rt,  A  recent  eotnminntiCil  [rnctnrti  if  tho  lelt  clavji.lp,  from  a  Ciuic  in  which  dtmth  wan  pnirhicetl  by  othcir 
IntnrW  \n  b  few  houm,  a,  tnpvtifnc  and,  &,  Inferior  virvr.  Th<?  cict^nml  frafrm^nt  liin«  becntno  placed 
telow  the  inner  one,  and  is  at  the  fame  time  directed  foiwnrdp,  no  that  the  two  fmgnienta  form  tiearly  it 
right  aogie  with  nnch  other,  Tw»  jiicci.'s  of  tht  inticr  fratuneut  luive  Invn  di^ttchwl  aod  art*  lyin^ntiovc  It, 
Nil  t4?ea  ill  a.  F\g.  b  ehow^  how  the  outer  frapioieDt  has  |jai!.<v>d  below  the  innen  Thu  fracture  ia  i«ituuti!d 
hctwtai  tho  coraCfXiJavicular  UKUUitnts  mid  the  Acrcmilal  joiiiL— From  a  c<ue  by  Mr.  Canton.  In  *  t*tith. 
Tr»ni,/  t^oL  3cii.  p*  16K 

On  the  other  band,  when  the  fracture  happens  to  occur  just  in  tbcinierval 
between  the  conoid  and  trapezoid  ligaments  there  may  ho  little  or  no  dis- 
placement; at  leAst  such  is  the  common  impression  (as  shown  in  fig.  72). 
Dr.  Gordon  of  Belfast  (op.  cit.  p.  478)  thinks  this  impression  incorrect,  and 
believes  that  fracture  between  the  conoid  and  trapezoid  b'gaments  produces 
the  same  deformity  as  any  other  fracture  of  the  outer  end  of  the  bone;  in  other 
words,  he  does  not  believe  that  these  ligaments  have  any  efTeet  in  resisting 
displacement. 
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Frncture  i*( 
theacupuLit. 


Fnicture  uf 
the  iM'ck  uf 
the  scapula. 


All  those  fmetarcs  are  to  l>o  treated  on  tiio  same  principle  aa  tlie  common 
Imcture  of  the  ehiviclc,  i.e.  to  fix  the  shoulder  in  the  position  1>est  adapted  to 
prevent  the  di^splaeenient  characterisLic  of  each  ;  but  the  difiieulty  of  keeping 
the  scapula  fixed  is  a  great  obstacle  to  complete  success.     This  may  be  con 
bated  bj  tixiag  a  pad  oii  the  scapula  below  its  spine  and  strapping  it  tight 
to  the  chest;  but  when  tlie  teodency  to  di^tplaecment  is  considerable  the  sac" 
cess  of  any  plan  will  not  be  great  while  t!ie  patient  is  allowed  t-o  move  about. 

Fiuctmre  of  the  body  of  the  scapula  is  usually  the  result  of  direct  violence : 
the  passage  of  a  carriage  over  the  body  or  a  crush  against  some  obstacle. 
It  is  usually  easy  of  detection^  for  it  generally  passes  through  the  spine  of 
the  bone,  and  in  passing  the  finger  along  the  spine  the  bi'oken  part  can  be 
rcaclied  at  once,  or  the  shoulder  being  grasped  in  one  hand  and  the  lower 
angle  of  the  scapula  in  the  other,  the  ci^pitus  will  be  elicited.  The  fracture, 
if  not  complicated  with  other  injuries— which,  however,  is  very  often  the  case 
— will  not  ill  all  probability  lead  to  any  evil  consequences.  Should  any  dis- 
placement exist  the  parts  must  be  manipulated  into  position,  but  this  is  not 
generally  necessary,  since  the  broad  muscles  attached  to  the  bone  pi'event 
any  change  in  the  illative  position  of  the  fragments.  After  reduction  all 
that  can  be  done  is  to  apply  a  broad  rib- roller,  and  even  if  the  fractiii*e  con* 
Bolidatea  irregularly  no  harm  will  result.  In  three  or  four  weeks  the  patient 
may  be  allowed  the  free  use  of  his  arm. 

Fractnre  of  the  neck  of  the  scapuhi  may,  as  it  appears,  involve  either  the 
anatomical  or  the  surgical  neck  of  the  bone,  the  former  being  the  con- 
striction around  the  glenoid  cavity  extertia!  to  the  root  of  the  comcoid  process, 
the  latter  the  part  by  which  the  glenoid  fossa  and  coracoid  process 
are  connected  to  the  body  of  the  t)one.  Fracture,  therefoi^e,  through  the 
anatomical  neck  would  separate  only  the  glenoid  process  from  the 
rest  of  the  bone,  while  fracture  through  the  surgical  neck  would  separate 
the  coracoid  process  also  from  the  scapula  and  render  it  moveable.  The 
subject  of  fnictura  of  the  neck  of  the  scapula  is  one  on  which  much  ditlerence 
of  opinion  has  prevailed^  and  which  is  still  unsettled.  Sir  A.  Cooper 
described  it  as  an  injury  which  often  simulates  dislocation  of  the  humerus 
into  the  axilla  J  and  his  description  is  expressly  applied  to  fi^actures  of  the 
surgical  neck  of  the  bone,  since  he  points  out  carefully  that  *  the  coi*acoid 
process  being  attached  to  the  glenoid  cavity,  and  being  broken  off'  with  it, 
tbo  crepitus  [of  the  tmctui'c]  is  comrauTiicated  through  the  medium  of  this 
procesB,'  and  the  seat  of  the  supjwsed  fracture  is  marked  in  one  of  his 
figures.  Other  surgeons  have  explained  dillerently  the  injury  which  C<x»per 
classed  as  fracture  of  the  neck  of  the  scapula,  some  believing  that  the  real 
lesion  was  a  dislocation  in  which  a  portion  of  the  glenoid  process  was  frac- 
tured,* others  that  it  was  a  fracture  of  the  head  of  the  humerus.^  But 
neither  of  these  explanations  seems  to  rac  at  all  consistent  with  Sir  Astley*8 
very  clear  description  of  the  symptoms  as  observed  by  him ;  atid  although 
there  is  no  dissection  in  existence  from  a  case  of  this  kind  which  can  show 
on  what  precise  injury  the  symptoms  have  depended^  yet  as  thei-e  are 
certainly  specimens  in  existence  of  fiiieture  of  the  surgical  neck  of  tho 
scapuhi,*  and  as  it  seems  certain  that  such  a  fracture  might  produce  the 

'  Cooper,  '  On  DitslocJitiuns  and  on  Fniflurcs,'  2nd  ed.,  1823,  p.  45I, 

*  Midgnignts  *TraitZ*  dca  Ymetnn^s  ot  dcs  Lnxations,"  vt»l.  ii.  p.  Ji5L 

'  Mr.tSouth, '  Chelius  *  {voL  i,  p.  519),  says  Urn L  tliis  liaa  been  pniv<»d  to  lie  so;  bat  if  so  8ir 
A.  Cuoper  nuwt  have  uttL'rly  misHltttcd  the  i^ymptoniH  of  ttie  atse  which  he  de»crilj«l« 

*  One  in  Guy's  Ilogpitid  Museum  is  fij^piiriMl  iu  Mr.  UryautV  wurk,  p,  921);  aiioLher  \h  in 
the  Mu»i-um  uf  tho  Royal  College  of  Surgi^on^. 
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symptoms  described  hy  Sir  A,  Cooper,  I  see  no  ii^ason  for  denying  tlie 
accuracy  of  his  diagnosiSj  tlioiigh  the  fact  that  the  injury  can  hardly  piHJve 
fatal  T-endeni  the  anatomicul  proof  of  it  hitherto  deficient.  The  reader  nisy 
cvmsalt  a  very  interesting  paper  by  Dr,  Lotzbeck  of  Munich  on  this  sabject,' 
in  which  the  symptoms  due  to  both  of  these  varietjet;  of  fnicture  of  the  neck 
of  the  scapiihi  aro  described,  thoagh  only  from  the  living  subject,  and  the 
various  opiinon?  which  have  been  expressed  oti  the  question  are  dtscnssed. 
Tlie  symptoms  in  one  of  the  cases  there  described  ^  much  resemble  J  dislu  ca- 
tion ;  the  arm  wtw  lengthened  one  inch,  drawn  away  from  the  side^  and  the 
acromion  prominent ;  but  the  injuiy  was  easily  distinguished  from  dislocation 
by  the  fact  that  the  coi^acoid  process  was  also  displaced,  and  moved  with  the 
ann  in  passive  motion;  that  such  movements  wei^^  perfectly  easy  to  proiluc^, 
though  very  painful ;  the  length  of  the  arm  was  at  once  restored  aud  crepitus 
obtained ;  and  finally  an  irregular  fragment  of  bone  was  felt  in  the  axilhu* 
Dr*  Lotxbeck  also  met  w^th  another  cas€  in  which  the  symptoms  were  very 
similar,  only  that  the  cora^oid  process  was  not  moveable,  and  wliich  he 
therefore  believed  to  be  a  fracture  tlirough  the  anatomical  neck  c»f  tlie  bone. 
In  both  cases  the  Llisplacement  was  reduced  and  gCM:>d  motion  of  the  joint 
obtained.  The  diagnostic  signs  from  dislocation  are  the  ease  w^ith  which  the 
parte  can  be  pnt  into  position,  the  production  of  crepitus,  and  when  tins  is 
done,  the  freedom  of  passive  motion — though  this  causes  much  pain — nud  the 
sensation  of  a  bony  fragment  in  the  axilla.  It  must  nevcrtlieless  ]je  admitted 
that  the  injury  cannot  be  described  with  the  same  contideuce  as  oue  whose 
nature  has  been  conclasively  proved  by  dissection. 

Fnicture  may  also  occur  either  of  the  coracoid  or  ol  the  acromion 
processes  alone.  That  of  the  corucoid  is  uu questional jly  rare  as  a  sepamte 
injury,  though,  as  a  complicatitui  of  dislocaiiou,  it  is  known  to  occur,  and  is  >»i«"  P*^- 
perhaps  not  exti^mely  uncommon*  The  fi*agment  is  described  as  being 
drawn  down  by  the  biceps  muscle,^  and  it  is  said  that  ligamentous  union  is 
on  that  account  common,  I  do  not  believe,  however,  tliat  enough  is  knowti 
about  the  injury  t^  enable  us  to  judge  whether  this  is  generally  true.  The 
jnuscles  attached  to  the  cora<!oid  process  would  only  displace  the  fragment 
in  the  event  of  its  being  entirely  torn  away  from  tbe  periosteum,  and  this  I 
suppose  to  be  rare.  And  doulitless  the  statement  as  to  tiie  frequency  of 
ligamentous  union  in  this  fracture,  as  in  that  of  the  acromion,  rests  in  a 
great  measure  on  |«jst*mortem  examinations  in  which  additamentary  bones 
around  shoulders  affected  with  chronic  osteoarthritis  have  l^en  mistaken  for 
fragments  of  old  non-united  fi'actures.  If  fracture  of  the  coraeoid  process  is 
met  with  uncomplicated  with  other  injury,  and  if  the  fmgment  is  displaced 
(ofwiiich  Mr.  Bryant  records  an  example  under  his  own  care),  the  arm 
should  be  bandaged  with  the  elbow  raised  and  the  foi"earm  flexed,  so  as  to 
relax  the  biceps  muscle,  and  the  parts  kept  in  that  position  for  alx>ut  a 
month. 

Fracture  of  the  aoromton  is  easily  diagnosed  by  tracing  the  spine  of  the 
ipula  with  the  finger,  an  abrupt  dixjp  marking  the  seat  of  fmcture.  The 
obility  of  the  fiiigment  and   the  dropping  of  the  point  of  the  shoulder  will 
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*  '  Deutsche  Klinik/  1867,  )itii?trncU-Hl  in  liie  New  Sj^d,  .S<h;/s  *  Bicnni;*!  lU'ti-ospoct"  for 
1867-8,  p*  240, 

*  Src  a  case  dp9cril"ed  by  Mr,  South,  '  M«d.  Ctiir.  Trans,/  voL  x:iii.  p.  100.  In  \\i\»  csise 
the  friigaieul  ttii**  pulkd  down  by  Uiq  short  bvJid  of  the  biceps  nnuiMilc?  an  fnt  its  the  triiing^uhir 
Ugiiment  would  allow — about  balf  iiii  iiicli  b»h>w  und  to  the  otiter  hide  of  the  »luaip  of  tho 
CQmcoid  proceeifi« 

g  2 
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recom  men  tied  ill  the  former  c*i8e:  but  aotnu  loss  of  tlin  power  of  elevaii  tig  tlio 
Bhoulder  i8  a  very  conimoo  roanlt,  and  m  usiuilly  attribated  U>  ioftaiiiiTiatorf 
thickening  of  the  lower  portion  of  the  capsule* 


r-y 


Flu.  T9.    Frnctnrc  of  thi'  Kiirtfical  nwk  of  the  ban  icru*,  with  complete  •epamt  ion  ur  t.b*'  fmrnun^r^      ^n 
fractiitv  fKfurrp  I  In  an  n|*l  mnn,  v^t.  17,  whr>dic4  twenty-*lx  linvH  nft*?r  thv  fjuctiinp. 
ini|x>«iblo  to  roiluco.   The  frtfcLnrt^  yam  s^itnjuteit  bclottr  tht»  tijhc  rrwiiic*  and  n^iiJ^uhir  !(►:.:!■ 
WHS  tiovtliereopenoV!i,«ncla>KH3t  jitx  InrhaboTPtlif  liiiVTtian  or  tljf?  jM^tiirAli-iikfljor.   Thi 
■xha  Keparatoil  frt>io  ihe  Inwrr  frurnu-nt  eufi  buried  in.  the  twin?  of  the  nppcr.    Tin-  ii| 
from  Atif  wllieftioiu  bad  been  drawn  tip  by  the  tfiipnwirtnfitus,  and  prolwibly  bv  the  othi « 
intti  Biich  u  rotfltkin  njmard?  Rnd  cmtwani!*  thmt  tlw^  ^tmi  tnbf^roHity  U  burit?.!  under  ; 
oUmt  vvorilf,  tTjf  position  of  the  (ipiMT  frftipur'wt  ( or jnt-^poiidj*  Ui  that  at  thi"  nrm  iL  it«  l 
and  that  of  tbp  Irnvir  frajrtikoiit  to  that  of  the  arm  in  iln  gTwit^-nt  doprt-^jlon,     Tlw  d«n 
Iiositiun  thai  tJit*  lower  fri^incnt  must  have  Lakirn  in  onler  tJt>  brin^  the  humtsrus.  into  u  .,.,,.,     ^^...^.^,^.. 
pi.  Ti,  flg.  a. 

I  have  dtweribed  these  fractures  separately  from  each  other,  as  purely 
intra  or  extni>  enpwnliir,  1  ut  in  practice  there  can  be  no  doubt  tliat  thej-  aro 
ofhm  ini?Eed,  and  what  is  called  '  a^  fnieturo  of  the  anatomical  neck  of  the 
humerus  '  is  I'eally  an  injury  in  which  the  greater  part  of  the  line  of  fracture 
is  oxtei*nal  to  tin*  capKitle  ;  but  a  piece  has  been  comminuted,  or  a  Rubordi. 
iiafc  line  of  fracture  bus  njn  upwards  into  the  joint.  This  is  so  in  a  prepara- 
tion ]>ut  up  by  Sir  B.  Brodle  in  St.  George's  Hospital  Museum  as  'fnicture 
of  the  sinatomieal  neck/  and  the  same  was  the  case  in  a  patient  lately  under 
my  care,  wbo  presented  the  unusual  compHeation  of  partial  rupture  and 
obsiructioti  of  the  axillary  arteiy,  leading  to  gangrene  of  the  arm  aiul  necei«- 
sitaling  amputation  nt  the  sbonlder-joint. 
icm  3.   Separation   of  the   upper    epiphysis  is  a   well-marked  accident,  very 

pcrcyXy-   clearly  descnbed  by  H.  W.  Smith,  whose  description  I  bad  an  opportnoity 
«a*  of  verifying  in  the  case  wliich  furnished  the  acojmpauying  figure  (Fig,  80). 

The  patient  is  a  young  ]>erson  lx?!ow  the  age  of  20,  and  usually  much 
younger  ;  the  arm  is  neither  lengthened  nor  shortened  ;  the  lower  fragment 
projects  somewhat  inwards,  causing  *a  striking  and  abrupt  projection 
sitnat^id  beneath  the  coracoid  process,*  whicli  Prof.  Smith  calls* the  most 
remarkable  feature  of  this  injury  ; '  and  this  projection  has  not  the  sharp 
outline  of  an  ordinary  fnicture,  but  *  feels  rounded,  and  it.s  superior  surface 
is  smooth  and  slightly  convex/  When  the  injury  is  recent  the  lower  frag- 
ment can  be  brought  into  its  natui^al  position,  and  then  the  prorainoncG  will 
be  oblitei^ated  and  crepitus  can  be  felt,  though  this  may  not  be  exactly  the 
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crepitus  of  fracture.  The  lesion  may  be  treated  by  any  of  the  plans  which 
are  used  in  other  injuries  about  the  same  part,  but  the  projection  will  pro- 
bably remain  permanently.  There  is,  how- 
ever, far  loss  probability  of  loss  of  motion 
than  io  the  fractures  of  adult  life.  The  line 
of  fi-acture,  it  must  be  remembered,  is  below 
the  tuberosities,  and  the  fracture  is  there- 
fore mainly,  if  not  entirely,- extracapsular.' 
It  seems  to  unite  usually  with  but  little 
inflammation. 

4.  Fracture  of  the  great  tuberosity  is 
known  by  the  increased  width  of  the  upper 
end  of  the  bone,  and  the  presence  of  a  bony 
prominence  below  the  acromion,  which  may 
possibly  be  made  out  as  distinct  from  the 
head  of  the  bone.  The  acromion  is  some- 
what prominent,  though  less  so  than  in  dis- 
location, and  the  arm  may  be  separated  from 
the  side,  but  can  easily  be  brought  back  to 
it;  and  a  thorough  examination  with  the 
hand  in  the  axilla  will  convince  the  surgeon 
that  the  head  of  the  bono  is  in  the  glenoid 
cavity.  There  are  cases,  however,  in  which 
most  probably  this  fracture  has  occurred 
as  a  complication  of  dislocation.  If  the 
separation  be  extensive  and  complete,  the  union  may  be  ligamentous ;  in 
many  cases  bony  union  seems  exuberant,  and  then  considerable  loss  of  motion 
will  follow.  Beyond  keeping  the  parts  at  rest,  and  pressing  the  fragment 
and  the  head  of  the  bone  together  by  means  of  a  pad  in  the  axilla,  opposed 
by  a  cap  over  the  shoulder,  I  do  not  see  what  is  to  be  done  in  the  way  of 
treatment. 

Fracture  of  the  shaft  of  the  humerus  occurs  usually  somewhat  below  the 
middle,  though  any  part  of  the  bone  may  give  way.  It  is  caused  by  any 
kind  of  violence,  and  sometimes  by  muscular  action.* 

The  displacement  varies  with  the  direction  of  the  line  of  fracture  and 
other  circumstapces.  Frequently  it  is  not  very  much  marked.  There  is 
seldom  any  difficulty  in  correcting  it,  or  in  procuring  union  without  defor- 
mity. A  case  of  four  straight  splints  or  a  leather  or  guttapercha  splint, 
must  be  applied  for  about  six  weeks,  when  the  fracture  will  be  soundly 
united.  The  hand  is  to  be  carried  in  a  sling,  which  should  not  be  long 
enough  to  press  the  elbow  upwards. 

Fractures  of  the  lower  end  of  the  humerus  may  be  divided  into :  1. 
Simple  transverse  fracture  above  or  below  the  condyles ;  2.  Fractures 
running  between  the  condyles  into  the  joint ;  3.  Fracture  of  either  condyle  ; 
and,  4.  Separation  of  the  epiphysis. 

1.  The  transverse  fracture  of  the  lower  end  of  the  humerus  is  of  interest, 


Fio.  80.  Separation  of  the  upper  cpiphyeis 
of  the  Immems.  Tfiken  from  a  boy  aet.  1 5, 
under  my  care,  In  whom  the  diagnosis 
recited  only  on  the  Rymptoms  during  Ufe. 
He  recovered,  with,  I  believe,  complete 
nao  of  the  joint.— Holmes'  *  Dia.  of  Child- 
hood,* 2nd  cd.  p.  240. 


Fracture  of 
the  great 
tuberosity. 


Fracture  of 
the  shaft  of 
tbehn- 
merus. 


Of  the 
lower  end. 


>  K.  W.  Smith,  *  On  Fractures/  p.  203. 

'  In  this  latter  case,  however,  there  is  some  reason  for  suspecting  that  the  bone  may  he 
diseased.  Thus,  a  schoolmaster  in  striking  a  boy  with  his  cano  fractured  the  humerus.  Some 
weeks  afterwards  (the  fracture  Ijaring  in  the  meantime  united)  a  tumour  showed  itself  at  the 
seat  of  injury,  for  which  he  became  a  patient  at  St.  George's  Hospital,  where  amputation  at 
the  shoulder-joint  was  performed. 
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rccomniondocl  in  iho  former  casM  ;  Imt  sonif  loss  of  tlie  power  of  elevatiog  tlie 
BhouKlor  is  a  voiy  common  result,  and  is  iisnally  attributeil  to  infltiinni^tory 
thiL'kcmtig  of  tlje  lower  portion  of  tlie  capsnle. 


Flu.  70.    Frartiire  of  the  mrdf^l  neclc  of  tlw  bumcrnA.  with  complete  anpftmtion  of  the  frufmiciitc. 

fracture  ot-cum*  (  III  Hh  «>W  man,  nnt.  7T,  who  flicK,!  twijiity-Mx  days  ftft^T  tTu- fiHcture,  ^hlch  it  hnxl  lo  _ 
ifii{H>««ib]o  ti>  r&lucc.   The  frriftttn!?  wn»  i»ltMiiti>1  lioliivir  Dw  tiilnrosiLies  unrl  ca.p«nlur  lf*2:aii:nnt  (vrhlch  IftttorJ 

Tva*  *<»j>nrftUN]!  fnum  ilie  li\wer  fra/mfnt  iHKl  Imtrled  in  thctlsfuo  of  the  upper.  'Hit'  upi^r  frajriinjnt,,  frc«  I 
from  miy  .-uiheaion,  bad  lj*<;n  drawn  tip  by  the  (ci]pnu(pitiat(ii<i,  (intl  rmibftbly  bjr  the  otlior  =^iipiirttr  iiiur4)i«y| 
into  sue Iwi  rot-ritloi]  tipwordj*  i\Jid  ontwinrd'i  th?it  the  igTeat  tub«'r4S5Jity  f>  bnrie*!  umler  the  jummloiu  la  I 
other  wonlff.  the  p^wsitlrm  of  the  npijcr  frwiiieut  corrv^iwintiit  to  thot  of  tlie  ariu  in  it*  gTt'titfs'l  eloviitiuti,! 
and  tliJit  of  thp  lowtT  fni^ient  to  thnt  of  th«'  arm  in  ha  ^rcatt'«t  fUprt'**.ii!>ii,  The  dcittiHl  Htn^  hLowk  th«l 
position  that  tlip  lower  frajftncnt  raiist  Imvo  taken  in  onlur  to  briniJf  the  hufiteru^  into  a  line.— ilAlgniirne*^ 
]}).  Ti.  flg.  3. 

I  have  described  tliese  frartures  separately  from  eacli  otbor^  as  pitrelyj 
intra  or  extm-tMipsular,  but  in  practice  there  can  be  no  donbt  that  they  ar 
often  mixed,  and  whnt  is  called  '  a-  fmctiiro  of  the  anatomical  neck  of  the 
hnmcnis  '  is  really  an  injury  in  which  the  greater  pnrt  of  the  line  of  fracture 
is  external  to  tlie  eapsule  :  but  a  piece  has  been  comminut-ed,  or  a  snlHirdi- 
nate  Hue  of  fractal  re  has  run  upwards  into  the  joint.  Thiss  is  so  in  a  prepara- 
tion pat  up  by  Sir  B.  Brorlic  in  St*  George's  Hospital  Museum  as  *fmcture 
of  the  iiTiatomical  neck/  and  tJw  85iine  was  the  case  in  a  patient  lately  under 
my  care,  wbo  presented  the  unusual  complication  of  partial  iiiptnre  and 
obsiraction  of  the  axillary  artery,  loading  to  gangrene  of  the  arm  and  neces- 
aitating  amputation  at  the  shoulder-joint. 
Separfltion  3.   Separation   of  the  upper    epipliysis  is  a  well-marked  accident,  very 

per  epi'Xv-  fslcarly  descnhed  by  R.  W,  Smith,  whose  description  I  had  an  opportunity" 
of  verifying  in  ttie  case  which  furnished  the  acci^mpanying  figure  (Fig.  80). 
The  patient  ts  a  young  person  Ixdow  the  age  of  20,  and  usually  mneli 
younger  ;  the  arm  is  neither  lengthenetl  nor  shortened  ;  the  lower  fragment 
projects  somewhat  in  ward  h,  causing  *  a  sinking  and  abrupt  projection 
situated  beneath  the  coraeoid  process/  which  Prof.  Smith  calls  *  the  most 
remarkable  feature  of  this  injury ; '  and  this  projection  has  not  the  sharp 
outline  of  an  ordinary  fracture,  but  *  feels  rounded,  and  its  soperior  surface 
is  smootli  and  slightly  convex.'  When  the  injurj'  is  recent  the  lower  frag- 
ment can  be  l:>rought  into  its  natural  position,  and  then  the  prominence  will 
be  obliterated  and  crepitus  can  be  felt,  though  this  may  not  be  exactly  the 
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crepiiuB  of  fmcture.  The  lesion  may  be  trealxKi  by  any  of  tbe  plans  wliicb 
ai*c  used  in  otlier  injuries  nbont  tbe  same  part,  but  tbe  projection  will  pro- 
bably remain  pernianetitlj.  Tbei*e  if,  bow- 
Qvov^  far  leas  prolmbility  of  loss  of  motion 
tbftn  in  the  fractures  of  adnlt  life.  The  line 
of  fmcture,  it  must  be  remembered,  is  below 
tbe  tuberosities,  and  tbe  fracture  is  there- 
foi'o  mainly,  if  not  entirclyr  cxtraeapsnlarJ 
It  seems  to  unite  usually  with  but  little 
i  u  flam  raat  ion. 

4.  Fi'acturc  of  the  great  tuberosity  is 
known  by  the  inci'eftsed  width  of  the  upper 
end  of  the  bone,  and  thu  presence  of  a  Ijony 
prominence  below  the  acromion,  which  may 
p>ssihly  be  made  out  as  distinct  from  tbe 
hetul  of  tbe  bone.  .  The  acromion  is  some- 
what prominent,  though  less  ro  thun  in  dis- 
location,  aiid  tbe  arm  may  be  separated  from 
the  side,  but  can  easily  be  brought  back  to 
/    \;  '         it;    and  a  thorougb  examination    with   tbe 

Fio.fto.   sepamtlonof  t},*ppper  eviphj.i.  ^^^^'  ^^  *^^^  "^^1^"-  "^'^'^^  convince  the  surgoon 
ofth^hnineruB.  Tiikcn  f«.m  jvboy  wt.  »j.,   that   the  bead  of  tbe  bone  is  in  the  cflenoid 

liD(l4T  my  cftfp*  In  whom  the  tUo^no^iJt  .  ,  .  . 

rwtpd  oni^  ou  th^  ^vinKotn*  *Jiirtiti?  life,  cavity*     There  are  cases,  lioweYcr,  in  which 
wM-nf  the  ]Qmr..—uoitii«"Dift.  of  Child-  most    pi^^bably  this    fracture   has  occurred 
'  '"'^  *    "  etp.  _    .  as  a    complication    of  dislocation.      If  the 

paration  be  extensive  and  complete,  the  union  may  be  ligamentous ;  in 
many  cases  bony  union  HCems  exnlK^rant,  and  then  considerable  loss  of  motion 
will  follow.  Beyond  keeping  the  parts  at  rest,  and  pressing  the  fragment 
and  the  head  of  tbe  lK>ne  together  by  means  of  a  piu!  in  the  axilla,  opposed 
by  a  cap  over  the  shoulder,  I  do  not  see  whtit  ia  to  he  done  in  tho  way  of 
treatment. 

Fracture  of  tbe  shaft  of  the  humerus  occurs  usually  somew^hat  below  tbe 
middle,  though  anj^  |jart  of  the  bone  may  give  way.  It  is  caused  by  any 
kind  of  violence^  and  sometimes  by  muscular  action.^ 

The  displacement  varies  Avitb  the  direction  of  the  line  of  fracture  and 
other  eircumstiipees.  Frequently  it  is  not  ver)^  much  marked.  There  is 
seldom  any  difficulty  in  correcting  it,  or  in  procuring  anion  without  defor* 
tuity.  A  case  of  four  st might  splints  or  a  leather  or  guttapercha  splint, 
must  be  applied  for  abont  mx  weeks,  when  the  fracture  will  be  soundly 
nnited.  The  band  ia  Uy  be  carried  in  %  sling,  which  should  not  be  long 
enough  to  press  tbe  elbow  upwards. 

Fractures  of  the  lower  end  of  the  bumems  may  be  divided  into:  1. 
Sioiple  transverse  fracture  above  or  below  tbe  condyles;  2.  Fractures 
rnnning  between  the  condyles  into  the  joint  ;  3.  Fracture  of  either  condyle  ; 
and,  4.  Separation  of  the  epiphysis. 

1.  The  transverse  fracture  of  the  lower  end  of  the  humerus  is  of  interest, 
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iul>ero«ity. 
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'  K  W.  Smith,  '  Oil  Fmcturi^^;  p.  203. 

'  In  this  latter  wise,  however*  tlipro  is  somo  reaaoa  for  suspecting  that  the  bone  may  l^ 
diseased.  Thus,  a  fjchwl master  ui  striking  a  boy  with  his  eano  fractiu^  Uio  humerus.  Sumts 
wcetti  Aft#!rwanla  (the  fracture  baTing  in  the  meantime  nijitA.^<J}  n  tumcrar  showed  itself  ut  the 
n^t  of  injury,  for  which  ho  l>cearae  a  patient  at  iSt.  George's  Hoepitiil,  where  amputation  at 
Uj»»  fehouMcr-joint  was  performed. 
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innsnmcli  as  it  somowLat  resembles  dislocation.  Both  injuries  are  com m on 
in  yotith.  In  the  fractnro  the  lower  fragment  along  with  the  forearm  is 
usually  carried  backwards,  producing  a  projection  behind  the  joint,  and 
prominence  of  the  triceps  tendon,  as  iii  dislocation  ;  and  there  is  a  projection 
m  front  near  the  hend  of  the  elbow,  as  in  iliHlocation.  Here,  however,  the 
resemblance  ceases.  In  the  fnicture  the  parts  can  commonly  be  reduced 
and  crepitus  obtained.  The  projection  in  front  is  seen  to  be  above  the  bend  of 
the  elbow,  and  to  have  a  shar|)  outline,  whilst  in  dislocation  the  prominence 
is  below  the  bend  of  the  elbow,  and  is  rounded.  But  the  most  unfailing  dis- 
tinction ia,  that  the  measurement  between  the  oleei'anon  and  internal  or 
external  condyle  is  natural  in  the  fracture,  while  in  the  dislocation  it  is 
much  incii^ascd.  However  great  the  swelling  may  he,  one  or  other  of  the 
condyles  can  almost  certainly  be  made  out.     In  some  cases,  especially  when 


DlAgnini  nf  f^iicture  of 
lowf^r  end  of  humcttw. 
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DlAcrrain  of  tlUlocatton  bM^k- 
wimls.  A.  The  bmcbinlift 
iititii-UB  torn  bj  the  di»- 
.  iiljiJCfU  hecul  of  the  ho- 
p  ineni^;  n.  TIjc  Inocps ;  O* 
'Hto  (.rreattT  siiftiutid  cavity 
<jf  the  ulna;  a.  The  lAci- 
pitAl  tubL^riisitjr  of  the 
Tfldinf  ;  fi.  TliQ  feud  ot  the 
huiuema,' 


Fjo.  Ki.  Diagmmmaticnl  repreeenUtlon  of  fracture  of  the  lower  vmd  of  tlie  biiaienus,  oontraattsd  with  4^ 
location  of  both  b^ucs  of  the  forvnrm  Iftckwnrtl.  The  flgn^^  !,fj*om  IJatou)  »bow5  UiC  gctkeml  fewttutftOf 
rUalocatloiK 

the  fracture  ia  caused  by  a  direct  blovf »  the  displacement  of  the  lower  frag- 
ment may  be  forwards,*  in  which  case  there  can  l>o  no  difficulty  in  diagnosis. 
The  separation  of  the  lower  epiphysis  of  the  humerus  ia  difficult  to  dis- 
tinguish fram  this  injur}',  though  it  occurs  lower  down.  In  this  fractuix? 
either  the  whole  epiphysis — or,  as  Dr.  R.  W,  Smith  thinks,  only  the  part  which 
forms  the  trociitea  and  capitellum — is  sepamtcd  from  the  shaft  of  the  bone 
and  carried  backwards  with  the  fbrcarni.  Prof  Smith  describes  the  lower 
epiphysis  of  the  humerus  tis  being  placed  entii*ely  below  the  condyles,  and 
therefore  describea  the  separation  of  the  epiphysis  as  being  necessarily  *infni- 
contlyloid.*  This  is  certainly  incorrect,  as  I  have  shown  elsewhere,  and  as 
the  annexed  figtti'cs  prove.  The  condyles  arc  epiphyses  as  well  as  the  trochlea 
and  capitellum,  and  fomi  pieces,  though  detached  pieces,  of  the  same  epi- 
physis, as  is  correctly  described  in  the  ordinary  anatomical  works.  At  the 
same  time  it  is  quite  possible  that  in  Beparations  of  the  lower  epiphysis  only 
the  part  which  belongs  to  the  trocldea  and  capitellum  may  be  broken  oW^ 
leaving    the   condyles   attached    to   the  shaft  of   the    lx>ne,    but   1   am    not 


Hea  a  prepiiTtttiori  in  lIjh  Muawuni  of  ^L,  Owrgiy^  llg«pitfil,  Ser.  i.  No.  97, 
•Brit.  Med.  Jour./  Aug.  17,  1867, 
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I  of  the  existence  of  aiij  propai-ation  ahowmg  this  form  of  fi*actnre. 
FS^ay  conclude^  then,  that  fractaru  may  occar  at  any  age,  through  the 
lower  piirb  of  the  shaft  mom  or  loss  close  above  the  conrlyles  ;  and  at  early 
periods  tho  wholu  epipliysia  may  bo  separated,  including  the  coudylos,  or  only 


:«*-^#» 


Y^'l 


Fig,  B^.  Two  flgnrrsto  show  the  pHudtion  of  the*  rpiphyglnJ  linf'  In  Ihi;  lower  ernl  of  the  hrtin*  riifi,  a,  in  early 
itiraney,  ii,  nt  the  agt*  of  flfttvii,  «l!iowln|i^  timi  in  eivrly  life  aU  tbupart  which  Aft rnvjinli  fomiii  the  critidjles 
is  c^riilAgiiiotiJi^  Hnti  that  RubiVN-jiicntl}' thr  rondyle;!,  thint^li  tht*y  rtrc  formed  diHtinct  fnim  the  iirtk'tiliir 
oiid.nrc  also  oplphjwai.  A  fmrlHre  tnik'ht,  Lh-^rcforc.  dtlier  M-^parate  thum  from  the  ethft,  along  with 
tfa'trijlphvfht,  or.  Of]  tlio  othor  haful,  rte^farato  tht'  tmjk  oF  the  cpitihy*!!*.  and  k*jiv«  the  condy  lott  att«chod[ 
to  the shftfL— From  Hoimca'  *  SunficnH  Dis,  of  fJhildluKKl/  pp.  251,  'ifl'i. 

Its  infracondyloid  part.  Tluis  tliere  would  bo  three  forms  of  tmns verso 
fractuTt?  of  the  lower  end  of  the  humerus:  L  Supracondyloid ;  2.  Disjunc- 
tion of  the  entire  epiphysis  5  3.  Partial  disjunction,  or  infraeontlyloid 
fracture. 

Stated  shortly  tho  fiigna  of  these  thi*ee  fractures  as  they  arc  commonly 
seen  would  be  as  follows :  (a)  In  fi'oni  of  the  joint.  In  the  common 
fractiira  of  the  lower  end  of  the  humerus  (diK|ilueed  Itaekwardfl)  the  lower 
end  of  the  upj>er  fragment  projects  in  front  and  above  the  bend  of  the  elbow; 
so  it  does  in*  the  other  two  fnictures,  but  in  the  infracondyloid  fracture  the 
projecting  pai't  is  wuder,  equal  in  breadth  to  that  of  the  opposite  humerus 
from  one  condyle  to  the  otlier;  and  if  the  swelling  is  not  too  great  the  condjdes 
can  be  made  out  as  forming  a  part  of  it,  while  in  the  disjunction  of  ttie  entire 
epiphysis  the  condyles  will  i-cmain  attached  to  the  lower  fragoient,  and  the 
upi>er  fragment  will  thcixfore  bo  higher  and  less  broad,  (h)  Turning  to 
the  back  of  the  joint,  two  proniinences  are  seen,  one  external,  theother  internal, 
in  all  three  forms  of  fracture,  as  well  as  in  dislocation.  In  all  these  injuries 
the  two  prominences  ai-e  on  different  vertical  levels^  the  internal  (which  in 
all  of  them  \b  formed  by  the  displaced  olecranon)  being  the  higher.  The 
external  promiuence  in  dislocation  is  formed  by  the  head  of  the  ladius,  and 
is  therefore  far  more  remote  from  the  internal  than  it  is  in  any  of  the  frac- 
tures* in  which  it  is  formed  by  the  part  of  the  humerus  earned  backwards 
with  the  radius,  viz.  the  capitellum  only  in  the  infracondyloid  fT-aciure,  the 
capitellum  and  external  condyle  in  the  disjunction  of  the  entire  epiphysis, 


*  Profesisor  Smith  sajs  that  in  diylaeatioii  the  vertiml  di»tanc«  l>etwi?iBn  the  two  tunjottra 
AT^niges  ooe  nnd  a  Imlf  inch,  while  in  rDfrttcoodyloid  friiclurc  it  HelikunciLVt'da  three-quarters 
of  VI  iQeh. 
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find  prolialilj  some  part  of  the  extenml  comljloid  riilge  of  (lie  humerus,  in 
addition  to  the  roruiyle  in  the  common  finprBcondyloid  fi'acture.  lo  all  foar 
forms  of  injury  the  forearm  is  generally  flexed,  and  the  hand  midway- 
bet  ween  pronation  and  snpination. 

The  other  fractures  wltich  commnnicate  with  thv.  elbow  are  often  com- 
niinnted.  Some  are  of  a  T*shape,  conRistiiig  of  a  transverse  bmnch  above 
the  condyles  and  a  vertical  one  between  them,  the  condyles  being  moveable 
on  each  other  with  crepitus,  and  the  end  of  the  bone  increased  in  width, 
Otber.s  are  mere  linear  fractures  runninj^  from  the  outer  or  inrier  side  of  the 
bone  into  the  joint,  so  as  to  separate  the  external  or  internal  condyle.  It 
seems  that  the  prominent  extremity  of  the  latter  ]>ortion  of  the  biDue  may  be 
separated  from  the  shaft  without  implicating  the  joint. 

The  fci*eatment  of  all  these  injnnes  is  the  same.  The  elbow  must  bo  bent 
to  something  above  a  right  angle,  so  that  if  ankylosis  should  unfortunately 
occur  the  hand  ma}^  be  in  good  position.  This  position  may  Ijo  maintained 
by  an  angular  si»lint  in  the  bend  of  the  elbow  ;  or  if  there  is  any  strong  ten- 
dency to  displacx>ment  of  the  lower  fragment  backwards  the  angular  splint 
may  be  applied  behind,  while  a  straight  splint  is  put  in  front  of  the  arm  to 
push  back  ihc  upper  fragment.  After  the  end  of  three  weeks  passive  motion 
must  be  sedulously  made,  the  splints  being  removed  and  reapplied  daily. 
Dr.  Hamilton  '  even  recommenda  the  total  disuse  of  splints  after  the  first 
seven  days  in  fractures  of  the  elbow,  and  the  persevering  use  of  passive 
motion  daily,  remarking,  tliat  '  though  at  this  time  no  bony  union  has  taken 
place^  yefc  the  eflTusioim  have  somewhat  steadied  the  fragments,  and  the 
danger  of  displacement  is  lessened,  while  the  preventioti  of  ankylosis  demands 
very  early  and  continued  motion.*  This,  however,  does  not  of  course  apply 
to  fractures  which  are  entirely  above  the  condyles,  but  only  to  those  in 
which  the  elbow-joint  is  clearly  ioi plicated. 
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We  must  now  speak  of  fractures  of  the  forearm. 

The  olecranon  process  is  usually  fi^actuiYHl  by  a  fall  un  the  elbow,  and 
sometimes  by  muscular  action.  The  fragment  is  generally  drawn  upwards 
by  the  triceps  muscle,  though  if  the  periosteum  and  the  tibrous  expansion 
around  the  bone  is  not  bmken  thei-e  may  be  no  separation.  Bending  the 
forearm  will  make  the  interval  more  distinct,  if  there  is  any  difficaUy  in 
detecting  it,  wliicb,  however,  is  rarely  the  case.  The  loss  of  tlie  power  of 
extending  the  forearm  is  sometimes  complete — thotg  commonly  the  patient 
can  perform  this  action,  thiiugh  with  pain  and  dilheulty.  Effusion  into  the 
elbow-joint  generally  occurs  quickly,  for  the  fracture  almost  always  impli* 
eates  the  joint.  It  is  said,  however,  that  in  rare  cases  only  the  tip  of  the 
process  is  broken  off  and  the  synovial  memhi-ane  left  intact. 

This  fracture  often  unites  by  ligsiment  only — but  also  by  bone — and  then 
fi-equently  with  obvious  evidence  of  inflararaation  (Fig.  83).  The  joint  is  often 
left  with  haixlly  a  trace  of  injury  to  its  functions.  This  will  necessarily  depend 
in  a  great  measure  on  the  closeness  of  apposition  of  the  fi"agments,  hut  also 
on  the  avoidance  of  subBequent  inflanmuition,  and  it  is  to  these  two  indica- 
tions that  the  treatment  shoald  lx>  addressed.  The  first  thing  is  to  relax 
the  triceps  muscle  completely  by  putting  tlie  arm  in  complete  extension  on  a 
long  splint  reaching  from  near  the  shoulder  to  the  palm,  leaving  the  fracture 
uncovered.     One  of  the  plans  used  in  fracture  of   the  patella  may  be   em- 
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'   *  On  Friii'tures  and  Dialocatious,'  p.  2G2. 
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ployed  lieix^  nlso  to  dniw  the  niovoablc  fragment  downwards.  Iiiflamtnalioii 
must   be   combated  hj  cold,  evapotiithig   lotions,  and   loocbes.     If,  however, 

acute  inflammation  nevcrtbeles^s  seta  iu 
and  persists,  the  surgeon  must  not  allow 
ankylosis  to  occnr  in  the  extended  posi- 
tion, but  should  examine  the  joint  under 
chloroform,  and  if  he  finds  that  adbesions 
are  forming  he  should  place  it  at  an  ap- 
propriate aiig'le  and  allow  it  to  ankylose 
in  the  bent  position.  In  oixlinarj  eases 
the  splint  should  be  removed  after  a 
month  and  passive  motion  be  made  daily, 
with  pxiat  care  at  first,  so  as  not  to  rup- 
tnre  the  newly-formed  nnion. 

When  the  fracture  is  compound  it  is 
l^erhapB  better,  if  the  wound  is  small  and 
uncomplicated,  to  treat  it  at  first  with  a 
view  to  immediate  nnion  of  the  wound, 
pjn  w,   FVactore  of  the  oipcmnon  nniteii  by   ^     ^  ^  convert  it   into   a  simple  frac- 
nniUHi  bj  boii<^  «t  the  innnr  sirte,  but  at  th^   ture  and  preserve  the  motion  of  tbe  joint ; 

nQfi-T  they  arc  sppninit«>l   by  a  cnnHklcmble  -/»      i  •  *  -,        111  1* 

Interf^i.  A  laryeniAMof  n<?«iy  fornuHiiKiTie,   Dut   if   thcre    IS   Considerable    laceration 

6,  e^rtirnds  over  the  bnck  ol   th<y  l  ^Hrranoii,  i.i         ....  r        1  i^i 

imti  fofiniii*'ortor3iyUntiH'nin4thefTHCtui-e.  and  the  jomt  IS  ver}^  freely  opened,  the 
•cjjfttiufd  111  tii,Tfo  i>iftM-*  by  a  distinct  i«t«r-  choicB  hes  >jetwecn  excision  and  anky- 
-Trom  n  ipotiiix-n  (Her.  i.  No.  lo'i)  In  the  ^^^^iB  m  tue  nexcQ  position.  ine  lomier 
Miueum  of  St  George's  Ho*.pitid,  of  which  ^rQi^id  }y(.  indicated  if  there  is  reason  to 
Vbitat  ifl  no  bUiorf. 

suspect  the  presence  of  splintei'S  orfomgn 

bodies  in  the  joint,  or  if  the  soft  part^  are  much  toni,  but  in  most  Ciiscs  it 
is,  I  think,  lietter  to  he  content  with  ankylosis.  Should  much  suppuration 
follow  and  the  bones  become  extensively  exposed  secoridaiy  excision  can  at 
any  time  be  prtictised,  for  excision  of  the  etbow,  unlike  excision  of  the  knee, 
may  be  pt?rformcd  with  success  in  the  acute  stages  of  infiamnmtion. 

Fracture  of  the  coronoid  process  occurs  as  a  complication  of  dislocation 
of  the  elbow,  and  is  treated  of  under  that  head  (see  Fig.  0%  p.  251).  It  is 
also  spoken  of  as  a  sepamte  injury,  bat  I  am  not  awai*c  that  it.s  existence  as 
such  has  ever  been  proved  by  dissection.  It  is  said  to  unite  usnally  by 
ligament,  in  eonse<pience  of  the  displacement  of  the  fragment  by  the  bmchi- 
alis  anticns.  The  treatment  would^  therefore,  consist  in  keeping  the  fore- 
arm fixed  in  the  bent  position  for  about  three  weeks,  should  this  injury  be 
dijignosed. 

Fi*acture  of  the  upper  part  (head  or  neck)  of  the  radius  is  another  of  the 
proved  complications  of  dislocation  (q.  v.),  and  is  believed  by  some  authors 
to  occor  independently,  hot  without  anatomical  proof 

The  most  common  fracture  of  the  centml  part  of  the  forearm  is  that  in 
which  both  bones  are  broken,  which  usually  occurs  about  the  middle,  though, 
as  tbe  fracture  is  generally  caused  by  direct  violence,  any  part  may  be  broken 
and  I  have  seen  cases  where  from  the  passage  of  a  wheel  over  tbe  body  tbe 
bones  have  been  splintered  into  a  great  number  of  fragments.  In  children 
tbe  fracture  is  often  incomplete,  being  marked  by  a  mere  bending  of  tlie 
bones,  with  no  crepitus,  the  upixr  part  sharing  in  any  movement  impressed 
on  the  lower  (see  Gi-eenstick  Fnicture,  pp.  107,  108).  The  displacement  in 
fracture  of  both  bones  of  the  forearm  is  often  very  considerable  w^hcn  the 
fracture  is  very  oblique  or  much  comminuted,  but  there  is  not  in  general 
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«ny  serimifi  d iHu'nl ty  in  gtltinjy^  the  bones  buck  into  position.  Nor  is  the 
treatment  gencniUy  nnsjitisffictory  even  in  somewhat  eompltcated  causes. 
There  are,  liowcver,  a  ceriaiv  number  in  which  the  power  of  rotation  of  the 
band  is  niore  or  less  lost,  a  result  which  is  asorilied  hy  Mr.  Flower  *  (follow- 
ing Lonndale  in  tliis  particidiir)  to  the  faet  that  the  two  portions  of  the 
ra^^ius  have  Iki^ji  put  L*p  iii  ditiVrent  positiotis  a«  regards  supination.  There 
are  also  more  numerous  instances  in  wbicli  some  amount  of  deformity  is  letTt 
after  union  but  without  any  loss  of  motion.  Tlie  indications  are  to  keep  the 
fragments  from  falling  togetlier,  i.e.  to  obviate  any  tendency  of  the  fragment 
of  tite  radius  to  point  towards  the  ulna,  or  ti^'t^  verst^,  and  to  see  that  the 
natui'al  line  of  the  stiperficial  portions  of  both  bones  is  completely  restored. 
For  the  former  purpose  it  is  desirable  in  eomplicutid  cases  to  place  a 
l^duatod  compress  in  the  interosseous  sjiace.  With  regard  t-o  the  latter, 
the  defect  aliutled  to  by  Lonsdale  and  Flower  uf  putting  up  the  two  parU  , 
of  the  radius  in  d liferent  positions  of  supination  is  most  surely  avoided  by 
the  completely  supine  position  of  the  whole  forearm.  This,  however,  is 
more  irksome  to  the  patient  than  the  half-supine  position*  The  latter  is 
generally  adopted,  at  id  answei*s  well  for  all  ordinary  eases.  The  splints  in 
general  use  are  two  ^tmight  well-pndtled  wooden  ones,  at  least  aj»  brtiad  as 
the  limb,  and  extending  from  the  eibow^  tcj  the  wrist,  on  the  back  and  Iront ; 
or  a  pasteboard,  leatlier,  or  stai-ched  case  may  be  applied  at  once.  The 
bones  should  be  kept  in  apposition  for  a  month,  care  being  taken  to  give 
passive  motion  to  the  lingers  if  they  seem  inclined  to  stiflen. 

The  ulna  or  radius  alone  may  be  broken  in  its  centre*  The  ulna  can 
only  1k^  thus  fractured  by  direct  violence,  and  this  is  also  the  cause  of  fractaro 
of  the  shaft  of  the  radins  in  almost  all  cases,  since  the  result  of  a  fall  on  the 
hand  if  the  radius  gives  way  is  almost  always  Oolles's  fracture.  Here  also 
the  great  point  is  to  sec  that  the  fi*agincnt3  do  not  fall  towards  the  other 
bone,  and  for  this  purpose  to  thrust  them  out  if  necessary  by  a  pat!  in  the 
interosseous  space.  The  sound  l>one,  acting  as  a  splint,  will  in  all  proba- 
bility prevent  any  displacement,  aud  no  lasting  effects  need  l>c  apprehended. 

CoHes's  fracture,^  or  fracture  of  the  radius  close  to  its  lower  end,  is  a  very 
frequent  consequence  of  fal!s  on  the  palm  of  the  hand,  especially  in   old 


FjQ.  84.    CoUo'e  ProctaTO,  ahowijig  tho  nin<>t  c^nnmon  doformitx.- 
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persons.  It  is  one  of  the  few  fractui^es  which  are  believed  to  be  more  common 
among  women  than  men^  and  it  ii*  very  lijihle  to  be  followed  by  a  considerable 
anion nt  of  stiffness  of  the  wrist  and  fingers,  due  in  part,  very  likely,  to  a  ten- 
dency to  rheumatism  in  the  patient.  The  radius  is  broken  generally  about 
an  incfj  or  a  little  more  above  its  lower  end.  The  displacement  which 
usually  accompanies  this  iujary,  and  which  is  so  characteristic  of  it  that  it 

>  '  Syat  of  Surg.;  vol  ii.  p.  792. 

'  Mr.  Collca's  dtiscrlptinn  of  \hh  fr-ietiiro  will  ttf  frnind  in  the  *  Ed.  Mod.  and  Surg.  Jour.j 
April  1814. 
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enables  a  surgeon  to  recogniKe  it  at  n  glance,  is  well  shown  in  the  accom- 
panying illuistration,  taken  iVoui  Prof,  Smith's  work.  Tlic  lower  end  of  the 
radius  carrying  the  hand  ib  driven  backwarda  and  outwarda,  causing  a  devi- 
ation of  the  hand  from  the  axis  of  the  limb,  a  prominence  of  tlie  styloid 
proeess  of  the  idnfi,  a  projection  on  the  fmek  of  the  fi>rearra  jiiist  above  tbe 
wrist,  and  a  corrt^sponding  projection  on  the  front  at  a  somewhat  higher 
level  caoscd  by  the  flexor  tendons  being  pat  on  the  stretch  in  pa^ssiug  over 
the  upper  fragment,  The  power  of  pronation  and  supination  is  lost.  If  the 
hand  can  be  restored  to  itft  natnml  position  crepitus  will  Ijo  felt  on  rotation. 
The  line  of  fru3t«re  is  usual ly  nearly  transverse,  rarely  so  oblique  as  to 
allow  of  very  great  displaeoment,  whicb^  indeed,  is  impossible  so  long  aa  the 
ulna  and  the  internal  lateral  ligament  of  tlie  wrist-joint  remain  entire, 
Mneh  differenee  of  opinion  prevails  as  t^  whetber  this  fracture  is  frequently 
imjKoeted  or  no.  It  is  believed  to  be  so  by  most  English  and  French 
autborsj^  and  the  appearances  of  fiiu'tures  whieh  have  been  long  united 
with  some  amount  of  displacement  certainly  resemble  exactly  those  of  im- 
pacted fracture.  But  the  Irisfi  surgeons,  and  notably  Prof.  R.  W.  Smith 
and  Dr,  Gordon,  deny  that  impfiction  is  common ;  and  they  attribute  the 
aj>pearanec8  I'eferred  to  not  to  penetnition  of  tlie  lower  fragment  by  tlie 
upper  at  the  moment  of  the  accident,  but  to  subsequent  iutlammation  which 
has  prcH^uced  an  irregular  callus  encircling  both  fragments.  There  is  no 
d<jijbt,  however,  t!iat  in  many  cases  there  is  an  almost  insuperable  diflB- 
eulty  in  discu gaging  the  fragments,  wliieli  can  hardly  be  accounted  for 
except  ou  the  theory  of  impaction,  and  for  myself  I  certainly  hold  the 
general  view. 

The  trt;atraent  is  very  often  not  entirely  successful  either  in  restoring 
the  ehape  of  tlie  parts  or  the  movements  of  the  wrist  and  tingers,  though 
the  latter  may  be  trusted  to  improve  gradually.  Tt  is  well  to  warn  tho 
^tiont  of  this.  Several  plans  are  in  common  use.  Some  Burgeons  use  two 
sti*aight  splints,  anterior  and  posterior,  not  reaclnng  much  beyond  the  wrist, 
anil  when  these  splints  are  used  tlie  surgi'on  genei*ally  draws  the  hand 
towards  tlie  ulnar  side  by  means  of  the  bandage  wliieh  fixes  the  splint 
ur  by  a  webbing  strap*  The  pistol- shaped  splint  is  a  very  common  ap- 
paratus, applied  either  to  the  front,  or»  as  is  perhaps  better,  to  the  Iwick  of 
the  forearm  and  liaiul,  M'ith  a  short  splint  on  the  palmar  aspect  of  the 
forearm. 

Dr.  Gordon^  teaclics  that  in  this  fractnre  both  the  fractured  ends  are 
displaced  forwards,  and  he  follow^a  Prof,  Smith  in  denying  the  existence  of 
impaction  as  a  common  condition.  The  means  by  which  ho  proposes  to 
remedy  the  dis[)lacement,  or  to  restore  the  natural  concavity  of  the  radios 
ant^Tlorly,  consist  in  first  reilucing  the  fracture  by  traction  on  the  band  and 
pressure  on  the  fragments,  placing  the  hand  in  the  prone  position, then  applying 
I  the  anterior  surface  of  the  forearm  a  splint  (Fig.  85  a)  to  wliich  a  wooden 
Onical  or  triangular  piece  is  so  attached  that  the  external  border  of  the  splint 
project.s  beyond  it ;  and  on  the  hack  of  the  foix^arrn  a  straight  splint  (Fig.  85b) 
more  thickly  paildetl  over  the  wrist  than  over  the  foixsirm.  The  splints  are 
to  be  fixed  by  two  webbing  straps,  not  by  bandage.     The  triangular  bevelled 

'  The  t^etimony  o{  ciuinent  palhoIogiinU*  Icnves  no  douLl,  to  Bwy  the  Irast,  of  the  fxtttgional 
OCCurrcTicc  of  impji<!tjnD  of  the  iippor  frngtootit  iiit^^  llio  lowtr.  Sue  CaUeridt^r,  'SL  Bitrtlioln* 
now'a  Uospitiil  RopHorftf/  vol.  i.  p,  28 3 »  whore  throe  cases  are  relnted  in  whicli*  the  pti^tieot 
dying  on  the  i>|)ut  fnm  other  injuries,  tliis  imf*acti«jn  was  found. 

•  ♦  On  tJio  Trt'Jitment  of  Fmclurts  of  the  Ix>w<t  Kitttmky  of  Uic  E.-ulius/  Ikslfa^t,  18fl2. 
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eml  of  tlie  aiit^erior  itkdial  splint  iifta  up  tbe  lower  end  of  the  upper  fragment 
of  the  iwliuBj  the  pressure  made  by  the  straps  (vvhieli  is  thiowu  eittir^eljr  on 
the  ulnar  side  of  the  limb 
in  consequence  of  the  pro- 
jenfcing  border  of  fcho  radial 
splint)  remcdiea  tl)e  pro- 
jection of  the  alua  in- 
waTxls,  and  the  depression 
of  the  hand  elevates  the 
lower  or  carpal  fmgmunt 
and  raises  it  to  the  level 
of  the  upper  fragment. 
Those  wbo  have  tried  this 
plan  adef|Uiitely  report  in 
high  terms  of  its  results,* 
and   a    somewhat     similar 

plan  is  said  *  to  have  been  /VV^^^ 

employed  by  Sir  P*  Cramp- 
ton. 

I  have  ased  all  throe 
plans  ;  Dr.  (jordon's,  in- 
due J,  only  in  one  or  two 
instanees,  but  in  one  of 
these  with  gi*eat  success.  My  own  imprejision  is  that  all  methods  give  a 
good  result  in  nou- impacted  fnictui*os  whicli  can  bo  and  are  accurately  set 
at  the  time  of  the  injuiy,  and  where  the  patient  is  healthy  and  tractable ;  aiid 
even  when  aorae  deformity  remains  the  movements  of  the  wrist  and  fingers 
are  preserved  if  timely  passive  and  active  movement  are  insisted  on.  Dr, 
Gordon  seema  to  mo  to  have  somewhat  cxaggeimted  the  frequency  of  the 
ill-success  which,  however,  does  uudoubtetlly  sometimes  attend  the  common 
methods  of  ti-eatraenb. 

Whatever  treatioent  is  lulopted,  the  part  should  not  he  kept  too  long 
stiif ;  hut  after  about  three  weeks  it  should  be  taken  out  of  the  splint*^,  and 
careful  jmssive  motion  given  to  each  tinger-joint  and  to  the  wrist,  the  limb 
being  first  well  steamed. 

The  lower  end  of  the  radius  is  also  in  rare  cases  comminuted  or  fractured 
in  such  a  direction  that  its  lower  fragment  is  displaced  forward,  and  some- 
times the  lower  ends  of  both  bones  are  crushed.  Such  accidents  should 
be  treated  on  simple  straight  spliuts,  after  careful  reduction.  When  com- 
minuted fmeture  atTeets  both  bones  they  are  very  liable  to  be  solder 
togetlier  in  the  process  of  union,  causing  entire  loss  of  the  rotatory  move 
meats  of  the  liand,  and  the  surgeon  must  combat  this  tendency  as  well 
he  can  by  timely  passive  motion. 

Fractui'es  of  the  carpal  bones  are  rare^  at  letist  they  are  i*arely  diagnosed 
— being  possibly  in  many  cases  masked  by  the  injury  to  the  soft  parts,  which 
is  usually  severe.  The  accident  in  itself  is  not  a  very  formidable  one,  for  two 
or  more  of  the  carpal  bones  may  be  ankylosed  together  without  any  loss  of  the 
functions  of  the  hand.     1  had  a  case  under  treatment  a  short  time  since  in 
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wbicli^  after  a  severe  crash  of  the  wnst  accompiinitjd  by  fnictiii-o,  the  greater 
part  of  the  semilunar  bone  became  loose  and  was  removedy  but  the  patient 
recovered  with  a  very  useful  hand.  Rest  on  a  splint  and  cold  lotion  till  the 
movements  of  the  hand  are  no  lont^er  painfnl,  followed  by  caifful  passive 
muiion  if  necessary,  comprise  all  that  is  required  in  the  way  of  treatmenL 

Fractures  of  the  metacarpal  bones  and  phalanges  are  genei-ally  the  result 
of  direct  violence,  though  any  of  these  bones  (at  least  any  above  the  terminal 
phalanges)  may  be  fractured  by  a  blow  or  a  pnll  upon  the  finger.  When  a 
metiicarpal  bone  is  broken  the  nature  of  the  injury  ia  at  once  declared  by 
the  dropping  of  the  knuckle,  and  ihe  break  in  the  line  of  the  dorsal  aui*face 
of  the  bone.  The  treatment  consists  in  bandaging  the  list  round  a  padded 
stick  or  a  ball,  or  in  putting  the  hand  on  a  pakuar  splint  which  carries  a 
pad  of  cork  or  other  material,  supporting  the  dropped  knuckle  at  a  proper 
level - 

Fracture  of  a  phalanx  requires  only  a  splint  reaching  into  the  palm  of 
the  hand,  and  keeping  the  finger  perfectly  quiet  and  straight. 

Ti'eatmont  may  be  given  up  in  about  three  weeks  in  both  cases. 

Compound  fmctures  in  all  parts  of  the  np|KT  extremity  are  very  common,   Compotitid 
and  are  of  far  less  gravity  than  the  corresponding  injuries  in  the  lower  limb.   j^^'^SJi""^ 
Gangrene  also,  if  it  occui's  after  the  injury,  is  of  less  consequence  to  life,  and   u[i|»cr  ex- 
secondary  amputation  much  nioro  likely  to  succeed.     Much,  therefore,  is       '^'^' 
justitiable   in  the  way  of  removing  fragments,  endeavouring  to  promote  the 
union   of  wounds,  and  so   siiving  the  limb,  which  would  not  be  allowablo 
in  compound  fractures  of  the  thigh,  leg,  and  foot,     Indeed,  in  the  hand  it  is 
often  better  to  allow  the  parts  to  slough  away  and  afterwards  trim  up  the 
stump  if  necessary,  rather  than  by  primary  amputation   to  sacrifice  iingera, 
or  parts  of  fingers,  which   may    idtimately  re*  over  and  prove  vtivy  nsefah 
Prima  ly  insect  ions  also,  which  are  so  di.Hastrovis  in  tlie  bip  and  knee,  may  be 
practised  with  good  hope   of  success  in   the  shoulder  and  elbow,  and   are 
perhaps  prefenible  to  the  mere  removal  of  sph^nters — oiJerations  which  will 
most  likely  be  followed  by  ankylosis,  and  involve  probably  the  same  risk  to 
life  as  the  more  formal  excision.     This,  however,  does  not  apply,  1  think,  to 
the  wrist  and  carpus,  where  the  removal  of  fragments  is  less  likely  to  impair  the 
movements  of  the  fingei's,  than  excision  of  the  whole  articulating  suriaees. 

In  injuries  of  the  hand  ihe  thumb,  or  any  part  of  the  thumb,  shonld  be 
preserved  in  auy  condition,  stilf  or  otherwise.  Any  portion  also  of  the  me- 
tacarpus is  useful  if  in  connexion  with  a  thumb  or  movcablo  fingers,  since 
a  very  efficient  apparatus  can  be  fitted  on  to  it.  Bat  if  the  flexor  or  extensor 
tendons  of  a  finger  are  torn  to  pieces,  or  its  joints  destroyed,  so  that  it  muKt 
be  stifi' afterwards,  it  would  ouly  he  in  the  way  ultimately,  and  should  be  at 
QQce  amputated, 


The  clavicle  may  be  dislocated  at  either  its  sternal  or  acromial  end,  if  we   Dialoc*- 
nse  the  old  nomenclature.     It  hivs  now  become  more  common  to  speak  of  the   t'^'»,"J'^^® 
latter  accident  as  a  dislocation  of  the  acromial  extremity  of  the  scapula. 

The  sternal  end  of  the  clavicle  may  be  dislocated  forwards,  backwards,  or 
upwai-d^*     Dislocation  downwards  is  impossible,  on  account  of  the  fii-st  rib. 

Dislocifdion  forwards  is  the  most  common,  though  even  this  is  a  rare 
injury,  fur  the  sternoclavicular,  like  some  of  tlie  other  joints  which,  in  the 
skeleton,  appear  very  weak  (for  instance,  the  kneo),  is  provided  with  so  many 
and  such  poweiful  ligaments,  and  iii  so  jirotected  by  the  mechanisui  of  the 
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paris^  that  it  ij$  little  fiabject  to  displaoement.  The  force  which  won  Id  other* 
wise  act  on  thk  joint  is  osaallj  nentrftliBed  and  resolved  in  the  nameroua  and 
very  powerful  iirticulations  throngh  which  it  is  tnuismitted,  Euid  when  this  is 
not  the  case  it  i«  generally  expended  in  breaking  the  clavicle.  When  dis* 
location  forward  occurs  the  head  of  the  bone  reMa  on  the  front  surface  of  the 
stemnm.  The  only  ambigaity  which  can  exist  is  between  this  injury  Hud  a 
fracture  of  the  clavicle  close  to  its  head  :  hat  the  shape  of  the  displaced  head 
18  generally  quite  characteristic ;  or  in  case  of  doubt  measurement  before 
reduction  and  examination  afterwards  will  show  in  the  case  of  fracture  that 
the  injured  bone  has  not  the  length  of  the  sound  clavicle  and  that  crepitus  is 
present.  Ileduction  18  nsoiilly  eiisy,  by  drawing  the  shoulders  backwards, 
but  it  is  difficult  to  kc^'p  the  purts  in  position.  The  arm  most  bo  put  up,  as 
in  fractured  clavicle,  with  the  ellK»w  cAn-ied  further  forward  than  in  the 
common  fracture  ;  or  the  hand  may  be  bandaged  on  to  the  opposite  shoulder. 
Kelaton  prescribes  that  a  trnss  shall  be  applied  to  press  upon  the  displaced 
head.  In  the  only  case  I  have  seen  the  displacement  was  not  corrected,  but 
the  arm  remained  tjuite  useful,  and  tliis  is  the  ordinary  event. 

In  the  dislocsition  hackwartls  the  huad  of  the  bone  is  thrown  between  the 
sternum  and  the  ti-achea,  and  sometimes  produces  the  moat  alarming  dyspnoea^ 
or  even  death.  It  is  nsiiiilly  caused  by  direct  force.  The  dyspnoBa,  tlie  con- 
sequent bonding  forward  of  the  head  (in  order  to  make  room  for  the  displaced 
bono),  and  the  changed  shape  of  the  parts  leave  no  doubt  as  to  the  nature  of 
the  injury.  Reduction  is  generally  easy  by  drawing  the  shoulders  back- 
wards»  anJ  this  position  shonld  be  maintained  by  'a  splint  passed  behind  the 
shoulders,  with  a  pad  between  it  and  the  spine,  the  shoulders  being  drawn  to 
the  splint  by  a  bandage.* '  After  about  a  fortnight  the  splint  may  bo  with- 
drawn, and  the  patient  kept  quiet  in  bed  till  all  tenderness  and  pain  has 
subsided. 

Dislocation  upwards  (suprusterna!)  is  a  rare  injury,  of  which  only  abont 
eight  cases  are  on  record.  Its  anatonij'  is  now  fully  known,  from  a  cose 
whieh  was  cai'cfully  dissected  and  published  by  Professor  R,  W.  Smith,*  the 
man  having  died  of  other  injurleH.  Dr.  SmitlTs  account  contains  two 
excellent  ^Ifawlngs  of  the  appearance  of  the  part  during  life  iind  of  the 
disseeted  Hj)ecimen.  The  head  of  the  bono,  currying  the  interarticalar 
cartilage  with  if,  had  been  thrust  between  the  two  heads  of  the  steruoraastoid 
mnRcle,  and  lay  in  cuntaet  with  the  oppoBitct  clavicle.  Tliesteniohyoid  maselo 
was  behind  it  ;  the  sterna!  tendon  of  the  stornoniastoid^  tightly  stretcheti 
over  It,  formed  a  considerable  prominence  during  life.  The  rhomboid  liga- 
ment was  raptured  as  well  as  the  capsule  of  the  joint.  Treatment  has 
hitherto  been  found  unsticcessful  in  curing  the  displacement,  Irut  a  good  use 
of  the  arm  may  be  iLntieipated. 


lion  of 
ncromial 
end  of 
clnxic'l(>,  or 
di^htcntioxj 

of  tilt" 

arrtiraiori. 


Dislocation  of  the  acromial  end  of  the  clavicle  takes  place  nsually  in  the 
ujuvard  directiun,  i.e.  the  clavicle  lies  upon  the  acromion  process.  If  we 
follow  the  nomenclature  of  Messrs.  Flower  and  Hulke  wo  should  call  this  a 
diHloeation  of  the  acromion  process  of  the  scapula  downwards.  It  is  believed 
to  Imj  caused  in  almost  all  cases  by  violence  applied  directly  to  the  scapula, 
which  is  relatively  by  far  the  more  moveablo  bono. 

The  accident  is  unmistakeable.    The  shoulder  is  depressed,  the  arm  appa- 

*  Sue  tJio  Acootmi  of  a  chnmctoristic  cm*o  by  Mr,  Hiilk*\  w  dio  '  Sy«tt'ni  af  8urgory/  Sad 
edition,  vol.  ii.  p.  SOo. 

*  *Ihiblin  Journttl  of  Mud.  Scitjnco/  Dublin,  1872» 
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rently  lengthened  ;  iliere  is  pain  in  raising  tlie  arm,  voluntary  motion  is  very 
limited^  and  tho  promineDco  of  tbo  Mcromial  end  of  the  cLaviclo  is  easily  felt. 
The  deltoid  is  considerably  fiattoned,  in  consequence  of  the  arm  falling  or 
being  pressed  downwards,  by  which  thc>  fibres  of  tbe  muscle  are  palled  down. 
Redaction  is  not  difHcult.  It  is  accomplished  by  drawing  tiie  shoulder  back, 
while  the  dislocated  end  of  the  clavicle  is  pushed  downwards ;  but  the  bonos 
easily  slip  away  again.  The  shoulder  must  be  well  raised,  with  a  pad  in  the 
axilla,  and  a  compress  or  truss  placod  on  the  out^r  end  of  the  clavicle.  Some 
little  displacement  will  not  seriously  incommode  the  patient  afterwards.  The 
opposite  dislocation,  viz.  that  hi  which  tlie  acromion  lies  above  the  clavicle, 
is  very  rare.     It  must  be  treated  on  the  same  general  prineiplea. 

As  surgical  cnriosities  eases  are  spoken  of  in  which  the  outer  end  of  the 
clavicle  has  been  thrown  beneath  the  coracoid  procctis  as  well  as  the  acro- 
mion,' and  eases  in  which  the  claviclo  ha^^  been  dislocated  Bimnltaueously 
from  both  its  articulations.^ 


Dislocation  of  tlie  head  of  the  humerus  takes  place  usually  in  one  of  three   tnuioca- 


directions — downwards,  inwards,  or  backwards.  A  few  cases  of  disloc-ation 
upwards  have  l>oen  descriht?d,  and  one  of  them  was  dissected  by  myself,  but 
the  injury  is  a  very  rare  one. 

The  common  dislocation  is  downwards,  or  into  the  axilla ;  but  the  position 

of  the  bone  is  not  usually  di- 
rectly below  the  glenoid  cavity, 
as  would  be  inferred  from  Sir 
A.  Cooper's  language,  and  as 
he  no  doubt  believed,  but 
rather  internal  to  it,  though 
still  in  the  axilia,  and  some* 
what  below  its  natural  level. 
Hence  the  dislocations  into 
the  axilla  are  divided  into 
t wo  va r ie ti cs — the  stt btjle  iio id^ 
or  that  directly  downwards, 
and  the  Huhcorwcoid^  or  that 
downwards,  forwards,  and 
inwards. 

The  latter  is  the  common 
dislocation  of  the  shonldcr,'* 
the  subglenoid  being  de- 
cidedly more  ture.  The  dis- 
Icxsation  inwards,  *  below  the 
pectoral  muscle^  of  Sir  A. 
Cooper,  or  ^subclavicular/  aa 
it  is  now  usually  tt-rmed, 
after  Malgnigne,  and  that 
backwards  *  on  the  dorsum 
with. 


tion  ol  the 
shoulder. 


-^^^   ^-«si^'fl«^| 


Wt».  M.  Di«)t>GHti(m  of  the  ihwildCT.  An  Iniftgliiiiry  tketeb,  ebow- 
'i«  tuu&l  jippcaiurce  hi  the  axilliiry  dbilocfttion.  In  tbe 
fttion  luwnrfti^t  m  ticii(;>ath  the  pectoral  muscle,  the 
eminence  of  i\w  shoaldrr  will  tie  more  marked  ;  ftnd  the 
?adof  Ibc  lujtiH'rn*  will  form  a  ronaidemblo  promhieDce  in 
ibfi  ^(tii&tiou  of  tLe  furrow  b«>twpe«  tbc  dcitoid  Aud  pec^omlls 
roiij'rr.— St*  A.  C«x»per,  'ind  od.  pi.  xxiriil,  lig.  4'^, 

Bcapulfl?,'  or  *  subspinoua,*  ai-e  very  rarely  met 


»  *  System  of  Surgery/  vol.  ii,  p.  807. 

»  *GAa,  diMs  H%/  18,>9,  No.  33. 

•  Accortling  to  Mejisrs.  Flower  and  Hulke  tliiriy-one  out  of  forty-on©  prepuratioiifl  of 
dislocAtian  of  the  **houIder  pre=4CH'ved  in  mnseutnw,  and  forty-four  out  of  fifty  recent  Cii«eB» 
wore  found  to  be  of  this  form. 
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1.  Disloca- 
tion dowu- 
wards,  or 
into  the 
axilla  (sub- 
coraooid 
and  aab- 
gteaoid). 


There  arc  certain  Hjiiiptoms  conimon  to  all  dislocations  of  tbo  hmtieruSf 
viz.  a  loss  of  tho  natural  n:miidcd  shape  of  ibc  shoulder,  a  change  in  tlie 
direeiion  of  the  axis  of  tho  humeras,  an  increafie  amounting  to  between  one 
and  two  inches  in  tlie  vertical  measurement  of  the  shoulder  and  axilla,  loss 
of  the  power  of  voluntary  motion,  and  i*esistance  to  passive  raoveraents 
except  in  certain  directions. 

L  In  the  dislocations  into  the  axilla  the  acromion  is  prominent  and  the 

deltoid  flattened.    The  subcora- 

coid  form  of  this  dislocation  is 

shown  in  Fig.  87.    The  head  of 

the  bono   usually  Heft  immedi- 

ately  below  the  coracoid  pro- 

c©B8,  in  front,  internal  to,  and 

rather   lower   than  its   natural 

situation.     In  other  cases  the 

head   of  the    bono    is    thrown 

further  inwards,  so  as  to  re^fc 

more    on    the    venter    of   tho 

scapula  than  on  the  upper  part 

of  ik«    neck,   as  it  dt>es    in  the 

usual    aubconieoid   dislocation. 

Fig.  88,    This  is   described  by 

Malgaigne  as  a  Hepanite  form, 

nnder  the  name  of  '  intmcom- 

coid  '  dislocation  ;  but  I  do  not 

se0  any  object  in  sepa rating  it 

from    the    other,  and    I    much 

doubt  whether  ilie  cases  could  be  diagnosed  from  each  other  during  life. 

Mr.     Flower  poiuts  out  that  in  old  uereduced  dislocataons   of  the   purely 

fiubeoracoid    form    the   newly. 

formed  cavity  for  the  head   of 

the  bono  will  trench  on  the  old 

glenoid  fossa,  and  will  also  be 

formed  partly  by  the  coracoid 

process,  and   that  such    s^ieci- 

mensliave  often  bien  described 

as  partial  dislocations.     In    the 

intracoracoid     form     the    new 

cavity  is   independent    of   the 

glenoid  fossa,  and  the  coracoid 

process  is  not  usually  affected. 

In   the    subglenoid    dislocation 

(Fig.  81>)  there  is  a  more  con- 

Bidei-able   interval  between  the 

coracoid  prL>ee83  imd  the  he^ad 

of  the  bone,  which  latter  is  also 

more  prominently  felt  when  the 

j2  ii         i.  ■    i    ji  *ii  Fio.  8«.    latracsomcKrfd  dislocation  (after  Flower). 

tingers  are  thrust  into  the  axilla. 

Ill  both  forms  the  arm  is  directed  away  fi'^m  the  aide,  bat  more  so  in  the 

subglenoid  ;  it  usually  appears  lengthened,  and  sometimes  is  really  so,  esf 

cially  in  subglenoid    dislocations.     In    the   subcoracoid   this   elongation 

usually  proved  by  measurement  to  ho  only  appai^^nt,  being  duo  to  the  drop- 
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piog  o^^^^^jflBtat  Bhoultler;  sometimes  tbo  arm  is  even  shortened;  thero 
is  often  coQsMermle  pain  from  pressure  by  the  dislocated  bone  on  thu  nerves 

of  the  brtichial  pleias^  espt^cudlj 
tbo  ciroiimflex.  whicb  in  some 
cases  is  so  mucli  injarc*d  that  the 
deltoid  muscle  does  not  recover 
its  functions  after  the  rednction 
of  the  dislocation  ;  and  in  rare 
cases  there  is  congestion  or  even 
iwdema  from  pressure  on  the 
vein.  The  arm  can  bo  moved 
backwards  and  forwards,  bnfc 
cannot  be  lifted  or  brought  to 
the  side.  The  great  tuberosity 
of  the  humerus  is  said  to  be 
often  torn  aff,  and  sometimes 
dmwn  into  the  glenoid  cavity. 

The  two  forms  of  dislocation 
may  l^e  regarded  as  varieties  of 
tig.>iji.   sm^icnoid  diaiocatipii  (after  Flower).  i\^^  g^^^^j    injury,    in    which    tlie 

head  of  the  humerus  has  been  driven  through  the  lower  part  of  the  caijsnle, 
and  in  the  subglenoid  form  has  been  arrested  by  the  inferior  costa  of  the 
scapula  ;  while  in  the  subcoracoid  it  luis  laeeu  drawn  up  by  the  muscles  under 
the  coracoid  process. 

The  usual  caases  of  dislocation  into  the  axilla  are  either  diiTCt  blows  or 
falls  uu  the  shouhler,  or  a  fall  on  tbo  elbow  or  hand  wben  ex  tended,  by  which 
the  lower  end  of  the  bone  is  violently  raised  and  its  head  thi'ust  against  the 
lower  part  ofHhe  capHiile,  Muscular  actions  of  tlic  same  kind  (as  in  raising 
the  arm  to  strike  a  blow)  have  Ixson  known  to  produce  it,  especially  wlien 
tlie  shoiiiilur  has  been  dislocated  before*  I  have  seen  it  produced  (and  for  the 
iii'st  time)  wbile  the  patient  was  lying  in  bed  in  the  hospital. 

2.  In  the  dislocation  inwards  (subclavicular)  (Fig,  90)  the  head  of  the  bono 
usually  makes  a  considerable  projection  on  the  front  of  the  chest,  below  the 
middle  of  the  clavicle,  and  usually  can  easily  be  felt,  though  it  is  said  that  some- 
times it  lies  deeply  in  the  subsea|iular  fossa,  Tho  head  of  the  Inimcinis  cannot 
be  felt  from  the  axilla,  though  some  part  of  the  shaft  may  j  the  arm  m  less 
separated  from  the  side  than  in  the  axillary  dislocations.  The  causcjs  of  this 
dislocation  ai*e  tho  same ;  in  fact,  it  is  regarded  as  a  variety  of  the  common 
disloc-ation,  in  which  fi\>itL  some  unknown  rciiaon  the  head  of  the  bone  has 
Ijeen  draw^n  further  inwards  than  in  the  ordinary  subcoracoid  dislocation. 
There  can  be  no  doubt^  however,  of  the  aeeui-aoy  of  Mr,  Flower's  opiiiien,  that 
most  of  the  cases  dcBOribed  as 'dislocations  beneath  the  poctoml  muscle' 
would  now  be  classed  as  '  subcoracoid/  The  true  subclavicular  disloc4ition, 
in  which  the  whole  head  of  the  bono  Hcs  internal  to  the  coracoid  process,  is 
very  rare. 

3.  Tho  dislocation  backwards  (subspinous)  is  a  well-marked  injury,  in 
which  the  hesul  of  the  hmm  forms  a  considerahle  prominence  on  the  doi'snm 
of  the  scapula,  and  a  considemble  depression  is  left  l>eneath  the  comcoid 
process.  The  arm  is  usaally  rotated  inwards,  pressed  closely  to  the  side,  and 
tho  elbow  thrown  forwards.  It  is  caused  by  direct  violence,  or  by  tails  on 
the  elbow  when  advanced,  or  by  violent  twisting  of  the  arm  iinvards. 

The  dislocation  upwards  (supmcoracoid)  can    only  occur  after  fracture 

K  2 
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tkm  u|>-  of  the  coracoki  or  acromion  process  (ustiallj  the  fonner)  ;  it  in  csiueod,  1 
7tmmM*  heVwve,  iihvajs  by  direct  violoiiw,  applied  in  the  upward  direciirtn— tlie 
ogriic(tift\      head  of  the  boue  lies  in  front  of  the  clavicle,  immediaielj  nnder  the  skin. ' 


a: 


Fia.  90. 


SubGlATJLiiLir  dUloeatlon 
(after  Ftomur). 


FtG.  91.    FubBpinoua  dSsloc&tJoii  (After  Flowrr) 


IHngtvosip.  Thf  rarer  forma  of  di:^ locution  of  th<3  shoulder  present  usaally  no  diffiettltlfl**' 

of  tiiiig^nosis ;  wluit  follows,  therefore,  rclutea  mamly  to  dislocations  into  the 
Rxiila,  though  here,  again,  the  errors  which  are  unfortunately  common  are 
mor«  often  the  restilt  of  haste  than  of  any  real  diflicolfcj  in  the  diagnosis. 

The  flattened  shape  of  the  shoulder  and  prominence  of  the  acromioa 
pfooeH8  are  usual  ly  very  chai-acteristic  of  the  injury,  and  so  is  the  iticreaso  in 
the  vertical  measurement  around  the  armpit.  Dr.  ¥.  Hamilton  *  has  hitely 
pointed  out  two  diagnostic  «igiiH  between  dislocation  and  all  the  other 
iiijnrieh  of  the  shoulder  which  will  bo  found  useful  in  all  cases  where  the 
fiw^elling  is  not  very  great.  L  If  in  the  healthy  state,  or  whenever  the  he<ad 
of  the  bone  is  in  the  glenoid  cavity,  a  rule  be  laid  on  the  outer  side  of  the 
arm,  touching  the  elhow  and  lihonlder,  it  will  be  distant  from  the  acromiou 
process  at  least  half  an  inch,  generally  an  inch  or  more.  In  any  form  of 
dislocation,  on  the  cyntrary,  the  nile  will  tuuch  the  acromion.  2.  If  the  sur- 
geon stands  behind  the  patient  and  places  the  forehnger  and  thnrab  on  each 
aide  of  the  acromion  process  jnat  external  to  the  joint  with  the  clavicle,  the 
forefinger  in  front  and  the  thumb  behind,  and  then  carries  them  vertically  down- 
wards, the  tip  of  the  finger  will  rest  on  the  centre  of  the  front  of  the  ronnded 
heatl  of  the  humerus,  while  the  thumb  will  also  feel  its  posterior  part, 
indistinctly  at  first ;  but  if  the  elbow  is  thrown  forwards  and  the  arm  rotated, 
the  head  of  the  bone  will  -strike  the  thumb  more  plainly.  This  is  the  case 
wtien  the  head  of  the  bone  is  in  the  socket ;  but  if  dislucation  exists  the  head 
of  the  humerus  camiot  be  felt  by  the  thumb  thus 


,  placed. 


'  See  my  i^tiper  in  the  •  M*?iK  Cliir.  Tniijs./  vol.  xli.  p.  417. 
'  Sec  *Loution  Med,  Rocgrd/  April  21,  1875. 
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Coses  occur  in  whicli,  from  ijaralysis  of  the  deltoid  maaclc,  the  sliouWor 
the  same  shape  as  in  dislocation"   but  when  this  is  tim  resiilt  of  mfantilo 
araljsis  the  history  is  different,  and  even  when  the  paralytiia  follows  on 
*»  dislocation  (from  k^ion  of  the  circtxmBex  nerve )  the  surgeon  may  easily 
satisfy  himself  tliat  the  dislocation  has  been  reduced^  by  the  absence  of  any 
prorainence  in  tlie  axilla,  hy  the  freedom  of  passive  motion,  and  by  the  ver- 
tical measurement  round  the  shouldtr — which  in  unreduced  dislocation  is 
greater  than  on  the  sound  side — while  in  paralysis  it  is  equal  or  less  ;  nnd  the 
same  remarks  supply  tx>  wasting  of  the  deltoid  after  lesion  of  the  circumflex 
_nervo  from  other  causes. 

From  fracture  of  the  surgical  neck  of  the  humerus  dislocation  may  be 
lifitinguished  by  the  more  pronounced   flattening,  hy  the  difference  in  shape 
of  the  bone  which  is  felt  projecting  in  the  axilla,  and  by  the  crepitus  w^bich 
is  felt  when  the  arm  is  reduced  to  its  natural  position,  such  redaction  being 
usually  very  moch  easier  in  the  fracture  than  in  the  diahicatioD,  while  the 
displacement  is  also  easily  reproduced.     The  higher  up  the  facture  is,  the 
more  it  is  impacted,  and  the   longer  the  time  wdiich  has  elapsed  since  the 
accident,  the  more  dilhcult  does  the  diagnosis  become ;  nor  is  it  always  by 
any  means  easy  to   satisfy  oneself  whether  there  is  some  fractuiT  of  the 
^^jlenoid  Ciivity  or  neiglibouring  part  of  the  acapnia  in  cases  which  at  first 
^Kight  seem  pur©  dislocations.     The  difhenlty  is  increased  by  the  effusion  of 
^Hlbrine    into    the  aheatbs  of   the    tendons     and   cavity   of  the  joint   which 
^Bnsually  follows  on  unreductd.  dislocation,  and  which  gives  rise  to  a  sensation 
of  crepitus  very  hard  to  distingniBli  from  that  of  fracture.     There  ai'e  few 
practical  surgeons   who  have  not  had  to   confess  the  great  difiiculty  of  pro- 
nouncing u  definite  opinion  in  such  cases. 

The  diagnosis  may,  again,  be  complicated  hy  fracture  either  of  the  scapula 
or  of  the  humerus.  In  a  former  section  (page  22t'i)  I  have  discussed  the 
question,  raised  by  Sir  A.  Cooper,  as  to  the  probable  frequency  of  fracture 
ninning  through  the  neck  of  the  scapula  and  leading  to  such  displacement  of 
the  glenoid  process  along  with  the  humerus  as  may  simulate  dislocation. 
But  exclusive  of  such  injuries,  in  whicli  there  is  no  dislocation,  there  can  be 
ao  question  that  in  some  cages  where  dislocation  does  exist  there  exists  also 
acture  of  a  portion  of  the  glenoiti  cavity,  or  of  the  coracoid  process,  or  of 
be  great  taberosity,  or  possibly  some  other  part  of  the  upper  end  of  the 
pnmerus.  Dislocation,  complicated  with  fractni'e  of  the  glenoid  cavity,  will  Dhloet- 
iduce,  as  IMalgaigne  has  shown,  many  of  the  symptoms  which  Sir  A.  Cixjper  I,'}|"^,^J!Ii^" 
ttributed  to  fracture  of  the  neck  of  the  scapula;  and  it  is,  aa  far  as  I  can  wiihfrac- 
ec,  indistinguishable  from  the  fracture  of  the  anatomical  neck  of  the  bone, 
described  by  Lotzbeck  ;  but  it  doea  not  separate  the  oorj^coid  process  fix>m  tlie 
rest  of  the  scapula,  and  therefore  may  bo  distinguished  (though  not  with- 
out difficulty)  from  the  fracture  of  the  surgical  neck  of  tlie  scapula  which 
^■Bir  Astley  so  clearly  describes.  Fractures  of  the  coracoid  proct^ss  or  of 
^^^]e  great  tuberosity  produce  crepitus,  but  do  not  cause  that  inscenrity  of 
reduction  which  is  so  marked  a  feature  in  fracture  of  the  neck  of  the 
ipula,  and  in  dislocation  complicated  w^ith  fracture  of  the  glenoid  process, 
bo  fracture  in  those  latter  cases  is  an  unimportant  complication,  only 
ecassitatin g  longer  confinement  of  the  arm.  When  dislocation  is  comph- 
»ted  with  fracture  of  the  si i aft  of  the  b(me  the  injury  is  a  much  moi-o 
erious  one*  since  reduction  is  often  impossible;  and  the  nearer  to  the  joint  tho 
ctur©  is,  the  greater  is  the  dirticulty.  Nor  is  it  always  easy  to  I'ecogniso 
be  real  nature  of  the  injui-y  at  the  time.     Much  care,  therefore,  ought  to  he 
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bestowed  on  tb^  ex^iniuiftlioii  of  every  caae  of  fractare  Ingh  up,  in  order  i 
asoertain  by  carefol  ejEpIoraliao  of  the  ajdila  thai  the  hes^^  of  the  baraeras  is 
in  its  {>kce.  Should  disloeatioii  be  dekecled  tbe  patient  must  be  broDgbt  into 
a  conditioD  of  complele  aniniTthpffia,  and  aU  available  means  used  to  manipa* 
late  tbe  diflloca^oo  into  pofltlioB.  If  tkia  attempt  fidls  tben  the  fractare  musit 
be  set  in  sneb  a  pomtum  as  will  best  restore  tbe  shape  of  tbe  Lumeras  ;  and 
tn  a  month  or  six  weeks,  when  oonsolidatioD  seems  to  have  far  enough  ad- 
vanced, redncdon  must  be  attempted,  mach  cantion  being,  of  oonrae,  obaerred 
not  to  re-fruotnre  the  bone.  ^^^ 

There  are  nnmeroos  methods  of  redncing  these  didoeations,  and  tbosP^H 
methods  seem  at  6rsi  sight  so  dlfierent  fram  each  other  as  to  lead  the 
student  to  suppose  that  the  force  is  applied  in  one  in  jaet  the  opposite 
direction  to  the  other.  For  instance^  in  the  common  method^  with  tbe  heel 
in  the  axilla,  the  arm  is  pulled  directly  downwards,  towards  the  patient's  feet^ 
while  in  another  method  it  is  pulled  directly  upwards,  above  his  bead.  But 
^Ir.  Skey  ^  has  shown  that  tbe  mobility  of  the  scapula  to  a  great  extent,  at 
any  rate,  neutralises  these  diiferenoeS|  and  that  in  all  the  plans  of  redaction 
the  arm  is  polled  in  a  direction  more  or  less  perpendicular  to  the  plane  of 
the  glenoid  cavity. 

The  best  plan,  and  the  most  usual  one,  is  to  place  the  patient  in  the  hori* 
zontal  position.    The  surgeon,  sitting  down  on  the  edge  of  the  bed  or  Si>fa 
on  which  tbe  patient  lies,  puts  his  heel  (uubooted,  of  coarse)  into  the  axilli 
and  presses   the  head  of  the  bone  Dpwards  and  oalwanls  with  it,  while  bi 
pulls  on  the   hand  and  wrist,  slightly  rotating  the  arm   if  necessary.-     Tb" 
dislocated    bone   gcnetully   goes   in   with  a  snap,  and  the  natural  appear-! 
ance  and  mobility  of  the  joint  are  at  once  restored.     Rec*ent  dislocations  are 
gc^neI■ally  reduced  easily   enough,  especially   if  the  involuntary  resistance  of 
the  muscles   is  obviattd   by  calling  off  the  pat ient*8  attention,  or  by  making 
him    believe   that   tbe    proceeding  is  one  of  exploration  only,  when   by   a 
sudden  movement  the  bone  may  generally  be  s1ip[>ed  back ;  but  iiHhe  patient 
is  unusually  timid  (and  especially  if  it  be  a  female),  or  a  very  niiiscnlar 
per-son,  or  if  there  is  mnch  pain  in  the  part,  or  unsuccessful  attempts  have 
Ixvn  already   made,    it    is  better    to   induce  anyetsthesia,  wlileh   very    much 
facilitates  the  proceeding. 

Another  and  a  very  good  method  is  to  lay  the  patient  flat  on  the  floor, 
or  with  his  head  to  the  foot  of  the  bed  or  sofa,  stand  behind  his  Vtead,  steady 
the  scapula  with  the  left  hand,  and  pnll  the  diskK?ated  arm  in  a  line  with 
tijo  patient's  body;  i.e.  in  a  direction  whieh  if  he  w*cix^  standing  would  bo 
vertically  upwards ;  or  to  place  the  patient,  sitting  on  the  ground,  in  front 
of  a  chair  or  sofa,  on  which  the  surgeon  stands  and  steadies  the  scapula 
with  his  foot,  while  pulling  the  arm  vertically  upwards.^ 

Sir  A,  Cooper  used   sometimes  to   employ  downward    traction    on  tbi 
arm,  the  patient  being  seated  in  a  chair,  and  the  surgeon  putting  his  kn 
in  the  axilla ;  but  this  method  is  much  inferior  to  the  two  preceding. 

Sometimes  a  sort  of  combination  of  these  two  methods  sacceeds  at  once, 
and  with  little  or  no  pain  or  force.  The  surgeon  steadies  the  shoulder  with 
his  left  hand  and  supports  the  arm  with  his  kncCj  while  he  raises,  rolls  in- 
wards, and  slightly  pulls  on  the  dislocated  arm,  pressing  the  head  of  the  bone 

*  *  Opomlire  Surgery,*  2nd  lhI.  p.  ](i't. 

■  If  RocfiftsAry,  in  oKl  di^locutionH  ti  jaolt-towel  mn  Uo  fixed  on  the  arm,  by  ii  dove-hitch, 
nliove  fho  condyles  of  tho  huraeruH.  on  which  the  sm-geon  and  his  assistants  ctin  pull.  This 
in  Dot  rtHpim'd.  however,  esecpt  in  old  dislociitionH. 

"  800  bowi!,  '  Sl  Hnrtlioloniuw's  Ilosintal  Rt'iwjrlf*,'  vol.  vi*  p.  4. 
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at  the  Kamo  time  outwards?  and  upwards  with  liis  loft  Land,  The  head  oftbo 
huraerus^  thus  diaengag^ed  from  tlie  scapula,  will  slip  ieto  its  socket  bj  the 
action  of  the  muficles.  Some  authors  speak  of  the  efficacy  of  circumduction, 
'  the  arm  being  made  to  describe  a  half-circle  over  the  face  and  head  ;  *  arid 
other  surgeons  describe  the  manipuhition  method  somewhat  diflercntiy.^ 
I  hare  no  experience  of  it,  having  never  met  with  a  case  in  which  the  dielo- 
cation,  if  recent.,  was  not  at  once  and  easily  i-educed  by  the  heel  in  tlie  axilla  ; 
and  it  is  only  in  recent  cases,  if  I  understand  ai-ight,  that  manipulation  is 
recommended. 

Another  and  a  very  powerful  method  is  thus  described  by  Mr.  Flower: 
*  The  patient  is  seated  on  a  high  chair,  which  is  placed  about  two  feet  from 
an  open  doorway.  The  surgeon,  having  his  back  against  the  doorpost, 
phit'ea  one  foot  upon  the  sidt^  of  the  chair,  and^  with  his  knee  pressed  into 
the  axilla,  and  hi:ith  hands  upon  the  shoulder,  sk^adies  the  patient's  body. 
A  jack-towel  is  then  tlxed  l>y  a  clove-hit^h-knot  to  the  patient's  arm,  jast 
above  the  elbow  ;  and  by  ita  means  two  or  moro  aasistafitSf  placed  on  the 
other  side  of  the  doorway,  make  steady  extension  vertically  outwards,' 

As  a  general  rule  it  is  only  in  neglected  diskjcations  that  pulleys  are  RiMliietion 
needed.*  The  patient  is  brought  fully  under  aufesthesia,  and  placed  either  in  ^^'  puit«y»* 
the  sitting  or  reclining  posture,  the  body  fixed  to  a  firm  staple  on  the  side 
opposite  to  the  dislocation  by  means  of  a  leather  bandage,  which  encircles  the 
shoulder  and  fixes  the  scapula^  its  two  ends  Ijeing  secured  by  a  cord  to  the 
staple.  The  arm  shonkl  be  baudaged  from  the  hand^  and  the  pulleys  attached 
to  a  leather  collar  fitted  to  the  arm  above  the  condyles  of  the  humeniB, 
Traction  is  made  in  the  horizontol  direction,  with  gradually  increasing  force, 
and  wlien  the  surgeon  tinds  that  the  head  of  the  hone  is  moving  he  tries  to 
manipulate  it  into  the  glenoid  caAaty.  In  cases  of  long  standing  it  is  well  to 
by  breaking  down  all  adhesions,  as  far  as  possible ;  and  if  any  tendons 
found  on  the  stretch  which  seem  to  oppose  reduction,  they  may  be 
itaneonsly  divided  a  few  dnys  before  the  attempt  is  to  be  made.  Since 
the  introduction  of  cldoroform  the  limit  assigned  by  Sir  A,  Cooper  to  tho 
time  at  which  attempts  at  reduction  may  Ik?  made  has  been  much  exceeded. 
That  limit  was  fixed  by  him  at  three  months;  but  cases  have  now  been  re- 
corded in  which  reduction  has  been  effected  even  as  much  as  two  years  after 
the  accident,**  The  propriety  of  such  attempts  must,  however,  depend  in  a 
great  measure  on  tlie  amount  of  iucoovenience  which  the  patient  complains 
of.  There  can  he  no  question  that  the  necessaiy  force  cannot  be  applied 
without  danger.  The  artery  has  occasionally  been  torn  in  reducing  a  dis- 
location, though,  as  Mr.  Callender  has  shown/  the  cases  of  which  we  have  a 
complete  i^cord  are  very  few,  and  in  a  large  proportion  excesHive  violence 
was- used  by  nn&kilful  pei-sons,'*  The  vein  has  also  been  ruptured — though 
this  is  even  more  rare — or  the  humerus  fractured.  It  is  true  that  these  grave 
injnries  arc  not  common,  especially  when  the  patient  is  not  advanced  in  age 
and  the  arteries  are  healt  hy,  yet  no  one  can  have  used  or  seen  used  the  foi'co 

'  Brynnt,  op.  cit.  p.  792.     Pirrie^  '  Principles  and  Pmctiee  of  Surgery/  2nd  od.  p.  310, 

*  It  tnJiy  1*0  well  to  romiiid  tht^  rejidor  I  hut  in  the  system  of  pulleys  in  common  use, 
whpre  pjinillel  blringiH  paiia  rouinl  n  numbtr  of  pulleys^  tho  force  applied  is  multiplied  by  the 
nunil>€r  of  strings  on  the  block,  or  twice  tho  numlicr  of  the  ptilhys* 

■  Seo  on  this  subject  hi»  inti-rcaling  paj^r  by  Mr.  llrodliurst  in  *St.  Qeoig6*t  Honpital 
K«i>ort«/  vol.  iii.  p.  <i7* 

*  *  8t,  Bar.  Hosp.  Reports/  vol.  ii.  p.  96. 

*  There*  seems  no  doubt  of  the  truth  of  an  account  of  a  case  which  occurred  in  France  a 
few  ycnrs  ago,  in  which  an  old  woman's  fowann  was  pulled  off  in  an  attempt  to  reduce  a 
diKlgctttion. 
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whicli  oven  prudent  «iirgeoris  are  obligeil  to  employ  in  hqcIi  cases  without 
feeling  t.!iat  it  ruiist  involve  i«.ome  risk  of  inimtHlinte  damage  or  t5uljiM*qtient 
inflammation ;  and  the  considenit  ion  which  Sir  A.  Cooper  pnts  forward  is  a 
very  gi*avc  one — whether  the  arm  is  really  likely  to  be  usofal  after  reduction. 
It  ninsfc  be  remembered  that  Sir  Astlej  did  not  deny  the  posBibility  of 
reductiDn  later  than  thre^  months;  he  even  says  he  had  seen  examples^^H 
tus  late  as  six  months;  bat  bo  says  Hhe  injury  done  in  extension  wna  ^^ 
greater  than  the  advantage  received  from  reduction/  And  I  would  remark, 
that  in  the  published  accounts  of  cases  of  late  reduction  we  are,  as  a 
rule,  left  quite  in  the  dark  on  this  head.  It  is,  therefore^  only  in  cases  where 
the  unreduced  dislocation  is  a  source  of  mnch  misery  to  the  patient  that  I 
should  be  disposed  to  make  the  attempt.  After  unreduced  dislocation,  a.s  a 
genera!  rule  the  limb  acquires  very  considerable  usefulness — the  patient  re- 
gaining  the  power  of  raising  the  arm  nearly  to  the  honzontal  line;  the  parts 
accommodate  themselves  to  their  new  position,  and  there  is  neither  pain 
nor  a>dema. 

Aft^r  reduction  the  arm  should  be  bandaged  to  the  chest,  the  hand  and 
forearm  being  kept  inside  the  clothes,  so  that  no  movement  is  permitted ;  and 
it  is  well  to  place  a  pad  in  the  axilla.  Aft*»r  a  week  of  this  rigid  confinement 
ilie  patient  may  be  instructed  to  carry  the  arm  in  a  sling  for  another  ten  days 
or  a  fortnight^  and  may  then  be  allowed  to  make  some  use  of  it;  bat  he 
slioald  be  careful  to  avoid  violent  or  sudden  exertion  for  a  considerable 
time,  at  least  a  quarter  of  a  year,  Renewfd  dislocation  is  very  common,  and 
each  time  the  joint  is  dislocated  it  becomes  less  sccare. 

Compound  dislocation  of  the  sboukler  is  a  rare  injury,  and  a  very  serious 
one.  ^  It  still  remains  to  be  determined  by  experience,*  says  Mr*  Hulkc,  *  whether 
under  such  circumstaucea  reduction,  or  resection  of  the  head  of  the  bone,  is 
the  safer  method  of  treatment.'  My  own  feeling  would  be  decidedly  in  favour 
of  reduction  in  healthy  persons,  and  in  the  absence  of  complications ;  but 
where  the  patient  was  weak  or  old,  or  the  exposed  bone  injured,  or  the  parts 
roach  laceratad,  it  would  prokxbly  be  better  to  saw  off*  the  exposed  heJMil  of 
the  bone. 


loeat  lulls. 


Wo  do  not  know  vei'y  much  about  partial  dislocations  of  the  shoulder. 
The  case  so  frequently  qaot^^d,  described  by  Mr.  Soden  of  Bath,'  as  partial 
dislocation  upwaids,  with  rupture  of  the  tendon  of  the  biceps,  was,  there  is 
every  reason  to  believe^  an  instance  of  chi'ouic  osteoarthritis,  supervening  on 
a  sprain.  Such  displacement  and  disappearance  of  the  tendon  is  constant  in 
that  disease.^  Mr.  Flower  ^  is  disposed  to  agree  witli  Dr.  R.  Ad  am  a  in 
denying  that  the  case  of  partial  luxation  of  the  head  of  the  humerus,  as  the 
result  of  accident,  has  ever  been  satisfactorily  proved,  either  in  the  living  or 
the  dead  subject/  Very  lately,  however,  Mr.  Le  Gros  Clark  has  published 
a  case  of  partial  dislocation  of  the  head  of  the  bone  backwards,  which,  I 
think,  niuet  l>e  allowed  to  be  conclusive.  The  patient,  a  spai^,  elderly  man, 
had  slipped  in  getting  over  a  hurdle,  about  two  hours  previously.  There 
was  no  effusion  into  the  joint ;  the  raovemenie  of  the  joints  were  almost  lost ; 
the  head  of  the  humeraa  was  *  in  its  natural  position  as  regards  height,  but 
ii*j  projection  in  front  of  the  acromion  was  absent,  and  there  was  an  abnormal 
prominence  at  the  back  of  the  joint,  behind  and  below  the  acromion.  On, 
gently  liaising  the  elbow  from  the  side,  and  rotating  the  humerus»  its  head 
slipped  into  the  glenoid  cavity  with  an  audible  click,  and  the  joint  at  once 

*  *  MoiL  Chir.  Tmne./  vol.  xxiv.  p,  212. 

'  S«o  the  critiL'iam  of  Mr.  Soden's  case*  by  Dr,  K.  Adrtmfl,  on  '  Rlitumiilie  Gout,'  2nd  pd. 
1873,  pp.  140  eteqq. 
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resTinietl  its  normal  fonn  and  appearance—the  patient  exclaiming  that  he 
lost  his  pain  as  soon  as  hu  fdfc  antl  htiaril  the  bone  go  back.'  *  The  thinness 
of  the  patient  and  the  absence  of  any  effiiision  left  no  doubt  of  the  jjosition  of 
the  bt^ne ;  and  since  a  week's  rest  in  a  great  inea«nre  rest-ored  the  use  of  the 
joint,  Mr,  Clark  concludes  that  there  could  have  been  no  laceration  of  the 
capsule  or  tendons.  The  case,  also^  which  is  described  by  Mr,  South  ^  shows 
very  plainly  indeed  the  possibility  of  partial  dislocation  of  the  head  of  the 
hunierns  forwanli^,  at  least  when,  as  in  that  ease,  the  eonicoid  process  is 
fractnretl — a  condition  which  Mr.  South  regarded  as  essential  to  the  occur- 
rence of  jmrtial  disiocation  in  this  direction.  In  that  case  a  depi^ession 
existed  behind  and  below  the  acromion,  which  led  to  the  sapposition  that 
some  displacement  of  the  head  of  the  humerus  or  fmcturo  of  the  neck  of  the 
Bcapula  existed,  hnt  Btill  the  roundness  of  the  slioiilder  was  not  loKt.  On 
making  certain  maniptilations  the  head  of  the  humems  was  felt  to  move 
biickwai'ds,  and  then  the  appearance  of  a  pit  ceased.  The  patient  having 
died  two  days  after wardxS  fi-oni  the  effects  of  other  injuries,  the  head  of  the 
bone  wtus  found  in  its  proper  position  ;  there  was  a  rent  or  slit  about  an 
inch  long  in  the  capsular  ligiiuieut,  throngli  wliich  the  cartilage  covering  the 
humerus  was  exposed.  On  lifting  up  the  shaft  and  pressing  the  heiwl  of  the 
hamcruR  forwards  it  wag  seen  to  be  '  partially  thrown  forwards  and  over  the 
fi-ont  edge  of  the  glenoid  cavity,  so  that  it  became  tixed,  and  behind  it  the 
depression  below  the  acromion  apiwared,  in  consequence  of  the  sinking  of 
the  tendons  of  the  infra-spinatus  and  teres  minor  muscles  into  the  glenoid 
cavityi  from  the  altered  position  of  the  head  of  the  bone,  which,  however, 
did  not  protrude  tli rough  the  slit  in  the  capsule,  although  it  was  there  more 
distinctly  visible/ 

From  those  cases  the  conclusion  would  be  tliat  partial  dislocatirm  of  the 
fiho alder  is,  in  itself,  a  trifling  accident,  easily  remedied,  and  not  liable  to 
produce  any  permanent  mischief;  aud  that  it  is  a  very  rare  injury,  though  its 
ocaisional  occurrence  is  undeniable ;  and  very  possibly  it  may  be  overlooked, 
from  the  head  of  the  bone  having  slipped  back  before  the  patient  is  seen. 


Dislocation  of  the  elbow  is  a  tolerably  common  accident,  taking  place 
nsnally  in  youth,  as  the  result  of  a  fall  or  wrench,  or  sometimes  of  a  blow. 

If  diagnosed  at  once  and  properly  treat^*d  the  injury  is  one  in  which  a 
good  result  may  he  confidently  expected.  But  it  is  singular  how  very  often 
cases  are  met  with  in  which  the  accident  has  lieen  overlooked,  and  then  the 
dislocation  becomes  nipidly  irreducible.  I  cannot  remember  to  have  seen 
Bucb  a  dislocation  reduced  after  six  weeks,  and  I  have  known  cases  in  which 
mischief  has  been  done  from  the  att€ropt.  It  is  charitable  to  .suppose  that 
in  some  snch  instances  of  mistaken  diagnosis  the  nature  of  the  injury  has 
been  masked  by  an  unusual  amount  of  contusion  and  inflammation  j  bat  I 
cannot  help  saying  that  no  such  explanation  could  be  given  of  others,  and 
that  the  patient  appeared  to  have  lost  the  use  of  his  joint  from  the  negligence 
of  the  surgeon.  The  practical  infei-ence  is  that  in  all  injuries  affecting  the 
elbow  the  surgeon  should  study  minutely  the  relations  between  the  various 
prominences  of  the  bones — viz,  the  internal  condyle,  olecranon,  exteiiial 
condyle,  and  bead  of  the  radius — and  should  not  affect  to  give  a  diagnosis 
until  he  has  observed  at  any  rate  the  following  points:  L  Is  there  any  trans- 
verse fracture  of  the  humerus  ?  i.e.  on  grasping  the  condyles  in  one  hand 
and  the  lower  }:iart  of  the  shaft  in  the  other,  can  they  be  made  to  move  or 

'  '^t.  TUomau's  Hoa|>ibtI  Report*/  Now  Stride*  voU  v.,  187^.  p.  1^5. 
»  'Mi'd.  Cliir.  Trans..'  vol  xxH.  p.  1 00. 
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crt^pntnU'  oii  each  other  ?  2.  Is  there  any  longitadinal  or  partial  frjictnre 
the  hiwer  end  of  tlie  humerus  ?  i.e.  are  the  condyles  onnatamllj  separai 
from  each  other,  can  they  be  made  to  crepitate  when  grasped  by  the  finger 
and  thnmb  of  opposite  hands  and  moved  on  each  other,  or  is  there  a  move- 
able fragment  of  either  (probably  the  internal)  condyle  without  any  fracture 
intu  the  joint?  3,  What  is  the  distance  between  the  olecranon  and  the 
internal  condyle  on  the  injarod  as  compared  with  the  sound  side  ?  4.  Is  the 
oleci'anon  itself  fiuctored  ?  5,  Does  the  head  of  the  radioB  move  with  its 
shaft  on  passive  rotation,  and  is  it  in  the  normal  relation  to  tlie  external 
condyle?  G.  Do  the  axes  of  the  two  bones  of  the  forearm  eoiTespond  in 
direction  ? 

I  allow  that  in  some  cases  some  of  these  questions  may  not  admit  of  an 
immediate  answer,  fixjm  the  amount  of  swelling  present,  bat  usoally  they  do, 
or  at  any  rate  the  most  important  of  them.  If  they  do  not,  the  diagnosis  o^^^ 
the  case  should  be  defcaTod,  and  the  surgeon  should  not  Ik?  ashamed  to  sa^^H 
that  he  cannot  at  present  say  what  the  nature  of  the  injury  is.  Unfor- 
tunately, we  constantly  meet  with  eases  in  which  confident  opinions  are 
given  on  insufficient  data,  to  the  gi'eat  injury  of  the  sui^eon*s  reputation ; 
and  what  is  worae,  to  the  permanent  detriment  of  his  patient,  who  remains 
satisBed  jierliaps  that  his  arm  is  only  *  spniined  *  till  it  is  too  late  for  the 
overlooked  dislocation  to  be  reduced,  or  the  fracture  to  be  set  and  the  motions 
of  the  joint  rcstoni'd. 

The  commonest  dislocation  of  the  elbow  is  that  of  both  bones  of  the  fore- 
arm backwards.  The  radius  and  ulna  nmintain  their  normul  relation,  tlie 
orbicular  ligament  remaining  attached  to  the  sides  of  the  small  sigmoid  notch* 
The  olecmnon  projects  considoi'ably ;  the  arm  is  semiflexed  (see  Fig.  81,  p. 
232)  'j  the  head  of  the  radius  may  perhaps  be  felt  at  the  usual  dLstiince  from 
the  olecranon  ;  but  the  distaiiee  between  the  tip  of  the  olecranon  and  the 
int-ernal  condyle  vezy  gre^itlj  exceeds  that  on  the  other  side.  There  is  a 
great  rounded  pi-omineucc  in  the  bend  of  the  elbow^  or'ratlier,  perhaps,  push^^ 
ing  the  fold  of  the  elbow  downwards,  go  that  the  forearm  seems  shortened. 
There  is  commonly  no  crepitus;  though,  perhaps,  in  some  cases  thejirojec- 
lion  of  the  internal  condyle  may  huvo  been  chipped  off*. 

Mowt  of  these  distinctive  characters  of  the  backward  dislocation  of  the 
elbow  can  bo  clearly  traced  on  the  Fig.  92,  taken  from  an  injury  of  this 
kind  which  I  accidentally  found  in  the  body  of  a  seaman  who  died  from 
ditTerent  cause. 

By  these  signs  the  dislocation  can  be  readily  distinguished  from  the 
injury  which  most  resembles  it — i.e.  a  fmcture  of  the  lower  end  of  the 
humerus  just  above  the  condyles,  in  which  there  is  often  displacement  of  the 
forearm  backwards,  with  semiflexion,  projection  of  the  olecranon  and  tendon 
of  the  triceps,  and  a  prominence  near  the  bt^nd  of  the  elbow.  But  in  the 
fracture,  though  the  olecmnon  prtjjectsj  measurement  will  show  that  it  is  at 
the  same  distance  from  the  interna!  cundyle  as  on  the  aonnd  side — tha 
prominence  which  is  formed  by  the  other  fi'ogment  of  the  humerus  is  not  in^^J 
or  below  the  bend  of  the  elbt>w,  but  above  it ;  and  has  not  the  roundwi  out^'^H 
lino  of  the  head  of  the  bone.  And  the  diagnostic  sign  on  which  Sir  A. 
Cooper  laid  sa  much  stress  is  of  great  value,  that  reduction,  though  easy,  is 
very  insecure,  the  displacement  being  immediately  reproduced.  Also  when 
the  parts  are  reduced  crepitus  may  be  felt.  There  is  not,  therefore,  ordinarily 
any  ma.\  ditliciilty  in  diagnosing  the  two  injuries.  (See  p.  231  for  a  fuller 
acconiit  uf  the  fractures  near  the  elbow.) 


DISLOCATION   OF   ELI 

Sunli  ai'e  tbe  sjiiiptonis  and  tlie  ptUUulogical  flnjitomv  of  iht  coniplettj 
dislocatioQ  backward h.  But  from  the  less  amount  of  fit^xion,  und  from  tbe 
great  oHse  witli  wbiclj  rednctioii  is  effected,  it  is  believed  that  itt  many  dis- 
loeati(.n»  tbe  di^pkceraeni  is  not  complete^ — i.e.  tbe  coronoid  process  is  not 
carried  fairly  into  the  oJecranon  fossa,  bat  rests  on  the  trocJdear  surface, 
from  which,  of  course,  any  Bbjgjbt  traction  will  replace  it  into  its  natuml 
position. 

Again,  it  is  believed  by  many  siirgeona  that  this  displacement  of  both    ^j^'J''*^*' 
bones  backwards  is  often  aecompmiied  by  fractni'c  of  tbe  coronoid  process  of   fraitureof 
the  nlna,  as  was  the  case  in  tbe  remarkable  pair  of  specimens  one  of  which    ^^^.^^'1^^ 
is  represented  in  Fig.  ^3.     I  am  not  prepared  to  speak  confidently  on  tins  eey;*. 


•  rx\ 


FlO.  9^.  Old  tlialocation  of  both  bones  of  llie  foTR- 
Mrm  biu;kwtyt1«»  Front  the  body  of  n  mim  ^lio 
cll«i  IriJiu  otlur  iiijnrie#,  Xothiiit^  i*  known 
aboat  the  juxliiout.  a  «bo^i-s  the  o1ccr»noTi  (irtt- 
[CftsB  pf'jcttiiig,  with,,  r,  tbo  trtet'p«  mnftclo  at- 
)  tucbed  t<i  it,  b,  tbo  r&dlcmf  tba  head  oi  ^btcli 
I  furuK^l  M  iicw  articnlar  cnvity  for  itself  an  tiw 
',  of  tbe  extern rvl  oaudylc  andl  cnjoyt'd  aonie 
I  mobility.  The  coronoid  imjct^**  uf  the  ninn 
J  lodgtnl  In  the  ok^ranon  tonexi,  and  wtw>  aluiiH»t 
F|BiinoTi?«ble»  40  that  there  itcemii  to  bavu  lieeiL  no 
[  power  of  flexiun  and  extension,  it  ]xiinT«  to  tho 
^  lioppa  muidc*  wliich  rtnnAincd  attA«bcd  to  iht* 
[  Sii4iu».  €f  to  tbe  broichliiLlk  antLena^  wbieb  hnd 
Itieeii  tOTO  A«'a7  from  tlie  dtrouoid  [irocwa.  Tbe 
(liriitcip«]  portf  bere  Bhuwii,  vnu  fixc^l  to  tbu 
I  mum«ru»,  to  that  it«  floifon  hnd  bi>en  aboliisbed. 
y  fibm*,  however,  were  al-o  attached  to  tbo 
itln»  b(dow  jti  natural  biiturtlort^From  a  Bpeci- 
mcJi  tn  tlw  lIuiemEt  of  SU  Oeorse'A  Hutpltiili 
fier.  i.  Ko.  108. 


FiO  93.  Didocntion  of  both  bonca  uf 
tbotiUxjw  bftfkvvuril*.  witli  fniclum 
tjf  the  ooroijoid  process  of  the  iibia. 
tt  sbovTf'  thefraynirntof  thecorouoid 
[trr.ict.'ss,  wlticb  rGnminH  rtmneetcd  to 
tbo  Imnitnt*.  tt,  th<*  enrfacc  itf  the 
ulna,  frLmi  wblch  it  hn*  l>oen  scptL' 
rtitcd.  c,  i}w  njijH-rfnd  of  tbo  radluft 
dif^pCnttid  bnckwnnlii,  lis  wart  alBo  the 
ulnfli,  A  Ti^rtlcal  froctnrc  tnivereed 
the  head  of  the  radittfi.  Tbe  apcioi* 
men  ill  the  Muji'dui  of  8t,  Qeor8»'» 
UriMpitAl  (Ser-  i.  No.  Ill)  wa*  taken 
fn>nj  the  l^'dy  of  a  man  who,  while 
at  work  on  si>me  re;  airs  til,  tlke^  Hos- 
pit4il,  fidl  from  a  trreftt  beipbt  Into 
tbe  courtyanlt  uud  wmi  Ukken  ny 
dejfkl.  Thfm  vnt-i  exACtly  tbe  simu 
btjnry  of  tbe  elU»w  on  both  ftidej*. 
evpn  to  tljii  UmtHtmlinal  i-plitting  of 
the  hemi  of  the  rmlins,  allowing  that 
be  mitst  baic  come  down  with  both 
hiindH  on  tho  t^ronnd  in  prodiely 
tbe  game  poaiiiou* 


point.  I  have  met  with  one  case  in  which  during  life  all  the  symptoms  of 
the  injury  were  very  plain — dislocation  of  the  bones  liack wards,  very  easily 
redncible,  some  crepitus  after  reduction,  and  constant  reproduction  of 
tbe  displaecment.  Eut  in  ordinary  cases  tbe  rednetion  when  once  effected  is 
60  socni'Oj  and  patSsive  movement  of  the  ulna  round  tbe  trochlear  surface  of 
the  humemB  after  reduction  is  so  smooth  and  nninterrnpted,  that  it  is  difficult 
to  believe  in  the  existence  of  any  snch  fracture.  Nor  is  there  any  anatomical 
confirmation  of  tbe  doctrine  which  affirms  tbe  frequency  of  fracture  of  tbe 
coracoid  process,  as  far  as  I  know. 

If    dislocation  backwards   remains  unreduced  it  leadf^  to  xcry  lament-    ReductioiL 
able  loss  of  the  motion  of  the  arm.     In  the  preparation,  Fig,  92,  tbere  re* 
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Dblaca- 
t'um  ufttic 
heiid  uf  Ihe 
radius  only. 


mains  no  movement  of  flexion  and  extension  whfttcver,  tbe  coroiioid 
procfiis  being  wtdged  into  the  olerraiion  fosKa  and  tightly  bound  down 
tbei^e  by  intiammatory  adhesions,  the  braebiidis  anticQa  torn  away,  and 
tho  bicqis  having  no  nitana  of  acting  on  the  radius^  which  is  itself  firmly 
attitchod  to  the  ulna.  All  that  the  jiatient  seems  to  have  preserved  is  a  little 
rotation  of  the  ratiius  in  the  new  cavity  which  it  bad  formed  on  the  out-er 
condyle.  Bat  when  treated  early  reduetion  is  generally  very  easy.  Many 
dislocations  of  the  elbow  slip  in  on  the  least  traction  being  made  on  the  band, 
probably,  as  lunted  above,  beeause  the  ooi'onoid  process  is  not  fairly  lodged 
in  ihe  olecnmoti  fossa.  If  the  coronoid  process  he  fracttired  no  obstacle  to 
reduction  can  possibly  exist.  And  even  in  tbe  complete  di8loc>ation  steady 
traction  on  tbe  hand,  combined,,  if  necessary,  with  slight  rotatory  movcmcnte, 
will  ahnost  certainly  disengage  the  coronoid  process,  which  can  then  easily 
be  slipped  round  the  tniiddea  by  ben  fling  the  arm.  Chloroform  is  generally 
unnecessary,  liat  may  be  adniiiiist^,^ixMl  if  tlto  patient  is  unusually  timid,  or  if 
attempts  without  it  have  failed.  If  the  surgeon  have  no  assistance  he  gene- 
rally places  his  knee  on  the  projecting  humerus,  to  make  counter- extension, 
steadies  the  arm  with  his  left  hand,  gnisps  tbe  forearm  with  his  right,  and 
pulls  it  downwards,  and  tlicu,  when  he  feels  the  displaced  bones  move,  he 
bends  the  forearm  sharply,  ami  they  slip  into  place. 

In  old  dislocations  either  the  pulleys  must  be  put  on  in  order  to  bring  tlie 
bones  of  the  forearm  downwards,  and  when  they  are  thought  to  be  disen- 
gaged reduction  is  attempted  by  acute  flexion  ;  or,  after  all  adhesions  have 
been  broken  down  l>y  varlons  movements,  the  case  is  treated  (m  a  recent 
dislocation.     Care  must  bo  used  in  such  cases  not  to  fracture  tlie  bones. 

The  form  of  dislocation  which  is  most  frequent  next  to  thai  of  both  bones 
backwards  is  that  of  the  head  of  the  radius  only,  the  ulna  remaining  in 
its  place.  This  occurs  either  on  the 
back  (Fig.  U4)  or  the  front  (Fig.  l^r.) 
of  ihe  external  condyle.  Careful  ex- 
a riii nation  can  hardly  fail  to  det<2ct  in 
the  dislocation  backwards  the  projec- 
tion of  the  displaced  head,  and  the 
change  in  the  axis  of  the  bone,  which 
are  so  well  shown  in  the  figure  j  in 
tbe  dislocation  forward  the  loss  of  tbe 
bead  of  the  nidi  us  from  the  part  where 
it  should  be  felt;  and  in  both  tlio  total 
loss  of  the  power  of  voluntary  prona- 
tion and  supination,  and  the  almost 
total  los^s  of  passive  motion.  If  tlie 
injury  be  overlooked  the  patient  will 
lose  more  or  less  con^pktely  tlic  power 
of  turning  the  band  except  by  the  com- 
paratively awkward  device  of  rotating 
tbe  humerus.  The  dislocation  of  the 
head  of  the  radius  is  remarkable  as 
being  one  of  the  few  which  are  not 
nncommon  in  early  life,  as  Fig.  95 
shows.  It  has  been  known  to  bo  pro- 
duced by  traction  made  by  the  acconchenr  on  the  child's  hand  in  delivery, 
Tlie  fjackward  dislocation  is  tbe  most  common 


■ 


Fin.  M*  Dl^lociUlDD  of  the  brJkl  of  the  radltaii  bock- 
wartla,  The  b«?ftd  of  tlnortMlitus  b  much  :klt<»rtsiJ  In 
fonii.  The  orhiciilnir  li^uiJienl  hud  been  cturiod 
ii\v4»>'  ulniifr  with  the  IjcimI  of  the  ra<1iu*,  aiul  htui  '[ 
tiikcti  an  :ittiii--hmcnt  tJ  the  hutnenis  od  ciU»cr 
rtiilc  of  thf  ilUlitcjiUnl  hfnul,  ^>  that  the  motiofiftof 
lirt^Hinlion  find  ^^upihution  wimv  alj*Ltti»lie»].  TUb 
otikT  c^dMt^k'  4i{  the  humerus  N  macln  chanp*^  In 
sfiapc  inmi  dcipo^t  (>(  new  boue.  The  ulna  it 
fRTfuctly  luituruJ,  Fk'xion  autl  fxU^nnUm  could  •! 
\m*  performed!,  through  about  a  quarU^r  of  ihtHr 
naturn]  oxt(>ut.    The  i)ro[i»initimi  in  -  - 

HiiM^pajil  Mu^*um  (r?er.  [.  No.  109)  wa-  i 

thf  b^'^ly  of  a  young  man  who  tuui  npvi  v 

on  bUti  c!tN)w  «boat  two  jcani  j]ixivloU9l>',  And  n^t* 
iiocd  the  ohungt!!  iti  tbe  ■lupe  and  motioo  cut  the 
joint  next  day. 
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In  iU  rc'dnction  the  fott^arm  fehoiikl  tit?  flexed  bo  tliat  the  biceps  may  be 
relaxed,  and  tlifo  while  an  atssitatiuii  maiiipulatos  the  hand  as  dii^ected,  so  aa 


I 


rro.  t)5,  T)i*l4»«^Hitnn  of  the  he*fl  of  the  mdiu»  forwuitU,  at  the  ag'e  (»f  tvar  jcnrs.  with  fmetttfv  ramiinfr 
Uiro  i^h  the  cartllDk^'irutiif*  otrcraiiotu  Tbc  dSjiJocaUon  was  cDtnpoand,  and  tins  Obild  died  of  pytemifi.— Frcnn 
the  MuM'Uiu  ut  HI,  (ivur^v*  Ho^x^kUd,  Sen  i.  No.  IIO. 

to  approxinnito  the  head  of  the  radius  towards  the  nlmi,  tbo  surgeon  tries  to 
press  it  directly  into  the  lesser  sigmoid  cavity  by  the  preBsure  of  his  thutnbs, 
suppoilcd  by  the  oonnter-prcssore  of  the  fingers  on  the  other  aide  of  the 
limb. 

The  other  dislocations  are  much  rarer.  Both  bones  bavo  been  found  dis- 
located hitenilly,  the  outward  dislocation  being  the  more  common.  A  few 
instances  liave  even  been  recorded  of  disloeatioii  forwards,  the  olecranon 
process  being  thrown  more  or  leas  completely  down  to  the  end  of  the  tro- 
chlear surface  of  the  humerus,  and  the  ann  eluugated  j  or  the  ulna  alone  may 
be  dislocated  from  both  the  humeras  and  radius.  It  would  serve  tio  useful 
purpose  to  describe  minut-oly  the  characters  of  these  rare  injuries,  or  to  dweJl 
further  on  t!ie  symptoms  of  the  fractures  of  the  various  processes  which  are 
constant  accompaniments  of  dislocations  of  tlic  elbow.  Great  care  is  necessary 
in  the  examination  of  every  case.  Af  t<jr  eduction  the  arm  should  be  kept  quiet 
on  a  spHnt  for  a  fortnight  at  least,  and  sliould  then  be  used  very  cautiously. 

When  the  dislocation  is  compound  the  surgeon  is  guided  in  his  treat- 
ment chiefly  by  the  amount  of  the  conconiitant  lesions.  If  these  arc  trifling 
it  is  better,  especially  in  elderly  persons,  to  reduce  the  bones,  close  the  woentl, 
ftnd  trust  to  early  passive  motion  to  restore  some  movement  to  the  joint.  If 
tho  bonea  are  considerably  injured  it  may  be  better  to  perform  excision  of 
the  whole  joint ;  and  if  the  great  vessels  or  nerves  be  also  injured,  amputtv- 
tion  may  eveu  be  necessary,  though  this  is  quite  exceptional. 


The  fMw 

dinloea- 

tiona. 


C<>Tiipotind 
tionti. 


The  hucer  radlmilnar  joint  may  be  dislocated ;  and  as  in  tliis  joint  the   Dislocntiaii 
radius  is  the  moveable  bone»  it  is  nsual  at  the  present  day,  following  the  ana-   "nd  of" 
logy  of  the  nomenclature  of  other  dislocations,  to  call  this  a  dislocation  of  radiu*. 
the  radius  frum  the  alna,  instead  of  the  ulna  from  the  radius,  a«  Sir  A. 
Cooper  called  it.     The  radius  Bcems  displaced  forwards   rather  more  com- 
monly than  backwards ;  the  hand  is  of  course  displactKi  forwainls,  aud  the 
styloid  proce.ss  of  the  ulna  projeets  backwards,  sometimes  comes  through  the 
skin.     The  opposite  dislocation   causes  similar  symptoms  rt^ versed.     These 
injuries  are  caused  by  violent  twisting  of  the  hand.     They  are  to  be  reduced 
by  extending  the  hand  and  manipulating  the  radius  into  position.     If  there 
be  a  wound  it  nmst  be  carefully  closed,  and  in  any  case  the  hand  should  bo 
kept  in  splints  for  about  a  fortnight. 

Dislocation  of  the  ivrist  occurs  almost  always  backwards;  the  bones  of   Di^loiutioa  , 
carpus  project  on  the  dorsal  surface  of  the  forearm,  the  articular  sur-   ^'^5'"* 
ces  and  styloid  processes  of  the  radius  aud  ulna  being  felt  below  them. 
The  dorsal  projection  gives  this  injury  some  resemblance  to  Oollea's  fi^acture, 
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especial ly  wliL^n  tlie  hand  m  somevvlutt  twmtcd,  so  tliat  tlie  styloid  process  of 
tke  ulna  projects;  and  tlie  two  iujurkt!  were  genei*ally  cotifouuded  logetlier 
before  Culles's  time ;  bat  there  is  no  real  difficulty  in  the  diagnosis,  for  the 
position  of  the  styloid  processes  in  relation  to  each  other  and  to  the  hand  is 
an  unfailing  t-est.  In  the  dislocation  the  styloid  processes  art?  on  the  same 
level,  and  lie  mnch  nearer  to  tlie  fingers  as  well  as  much  lower  than  natural. 
In  the  fi*actare  the  styloid  process  of  the  radius  is  displaced  along  with  the 
hand,  while  that  of  the  ulna,  though  prominent,  is  at  nearly  the  samo  dis* 
tance  from  the  little  finger  as  on  the  sound  side. 

Reduction  is  usually  easy.  It  is  better,  I  think,  to  keep  the  part  quiet 
on  a  splint  for  a  few  days  at  first,  and  then  fco  wear  the  hand  in  a  sling  for 
about  a  fortnight. 

The  dislocation  in  the  other  direction  (i.e.  with  the  hand  in  front  of  the 
fort«.rni)  liardly  ever  occurs  as  a  traumatic  lesion.  Its  symptoms  would  be 
the  same  as  the  above  reversed. 

Though  the  hones  of  the  carpus  are  so  small,  E^'id  so  securely  locked 
together,  yet  dislocations  do  occur.  Such  as  1  have  seen  have  been  com- 
pound. The  MuHeum  of  St.  George's  Hospital  contains  a  pair  of  semi- 
lunar bones  which  were  exposed  in  a  corapoutid  dislocation  of  both  wrists, 
and  were  removed  before  the  wounds  were  dressed.  The  patient  died 
from  other  injuries,  but  tl^e  parts  were  unfortunately  not  preserved. 
Another  prt^paratiun  shows  dislocjitiou  of  the  rest  of  the  carpal  bones  from 
the  semilunar,  which  alone  remains  attached  to  the  bones  of  the  foreann. 
The  scaphoid  was  fractured,  and  the  fractured  portion  extracted  through 
the  torn  dorsal  ligaments*  I  saw  a  short  timo  since  a  ease  in  which  the 
greater  part  of  the  semilnnar  bone  came  away,  but  the  patient  recovered  a 
very  useful  hand.  In  other  eases  the  head  of  the  os  magnum  has  l:»een  the 
pi*otruding  part.  I  do  not  think  any  special  directions  need  he  given  for  the 
diagnosis  and  treatment  of  such  injuries.  The  protruding  parts  are  generally 
easily  replaced,  and  the  patient  usually  recovers  the  utility  of  the  band  ;  tho 
great  point  is  to  see  that  the  motions  of  the  fingers  are  early  restored. 


DwloeaUon 
of  the 
ttiumb. 


The  first  phalanx  of  the  thumb  is  comparatively  often  found  dislocated  on 
to  the  metacarpal  bone>  The  articulating  surface  of  the  pluilanx  usually  lies 
on  the  dorsfd  surface  of  the  metacarpal  hone,  though  a  few  cases  of  the  op- 
posite dislocalioti  have  been  met  with.  Either  may  be  I'ccognised  at  once  by 
the  shortening  of'  tlie  thumb,  and  by  the  projection  on  the  dorsal  aspect  of 
the  hand  formed,  in  the  one  case,  by  the  displaced  end  of  the  fii*st  phalanx, 
in  the  other  by  the  prominent  bead  of  the  metacarpal  bone.  The  dislocation 
backwards  is  often  very  hai-d  to  reduce, 

Wlion  the  first  phalanx  is  carried  backwards  it  takes  with  it  the  two 
heads  of  the  flexor  hrevis  pollicis,  and  tke  sesamoid  bones  developed  in  tht^m; 
the  anterior  and  latenil  ligaments  of  the  joint  are  torn  off  the  head  of  the 
metacarpal  bone,  which  teal's  a  way  for  itself  tlirough  the  fibrous  tissue 
uniting  the  two  heads  of  the  llexor  brevis,  between  which  it  pixyect'i  aig  a 
button  docs  out  of  a  buttonhole,  (See  Fig,  90.)  In  these  two  conditions 
consists  the  diflieulty  of  reducing  the  dislocation,  vix.  in  the  tension  of  the 
short  flexor,  and  tlie  difficulty  of  slipping  the  tissues  forming  the  buttonhole 
over  the  mushrooni- shaped  head  of  the  metacarpal  bone.  The  first  principle, 
therefore,  in  reducing  any  dislocation  of  the  thumb  w  Inch  presents  difficulty 
is  to  relax  the  short  flexor,  and  tliis  is  done  by  forcibly  adducting  the  thumb  ; 
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i.e.^  pressing  it  as  far  as  f>08sib!e  over  to  the  middle  line  of  tlic  liand.  This 
being  done  by  an  fisaiBtaiit,  tlie  snrge<in  takes  the  displaced  first  phaUinx  acd 
places  it  in  extreme  extension,  in  order  to  relax  the  tiesuGS  of  tbo  bnt  ton  bole, 
and  to  pnah  up  thorn  wliicb  form  its  distal  part  over  tbe  projecting  head  of 
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Dislociitliofj 
ing  how  tbt'  (ll*^j.'l 
with  it  tUe  hoivd'^  * 
\njw  tbe  h*o*l  ol   Hm    I 
qi.»nt1y    farooii   forw'ar'l 

front.  "Th'      ■  ■     tln^   hijn..|,r,,,i..   i>   ..c-u 

con»tri.ctii!  .  the  Ijouo  jii^^t  ftl*>vo  tho 

letter  rt  111  I  h'Tom  the  dissection  of  » 

rtj*l.Ti»tion  ArtJticiikUv  prodticetl  in  tbe  tl«iid  anb* 
j*>ct.    After  PBbbii. 


Fir;.  07.  HLvJuc'Ltaii  oi  diiluontloti  of  the 
tbnmb  (nfter  Fabliri).  Tfic  nrietaoarpial 
ln>n.e  i-f  ft<>xed  aq  far  as  pcuiHibl«bjsquec£- 
log  it  towBT*!*  tbocMttre  of  the  haiid.  This 
GfOTk»  the  dbplaoed  phalauv  \«ith  It,  hnd 
■oapppoxiJiiut**  thi»  Ij]f«'rti4>n  nnd  ori«1ti 
of  tn«i  llQXor  brcvi^  prjIIUcJ*!,  rolAKincr  the 
tlncie  fonninjur  tbe  pdjr«  of  tho  bntton- 
hole,  a.  Tbi«  dt^iJaonUvl  tbcinili  in  iiun\ 
hypemjctetnlotl  in  f>n\er  to  «Up  tbc  upjior 
edit©  of  this  bottonbole  roumi  tbe  pro- 
minent bend  of  the  metocarpiil  bone, 
Wheii  thta  tn  e%iKi  pAitia%  effected  the 
mivselc^  w\U  dmw  the  phaUnx  Into 
potiition. 

Tho  touBtoii  of  tbo  fitamj  of  the  flexor  breri* 
poIliofA  in  tbc^  former  fignre  mtkj  be  oon> 
trested  mth  their  relAxatlon  in  this. 

the  metacarpal  bone.  This  is  done  by  dragging  the  hyporex  tended  thumb 
downwairU,  i.e.  away  from  the  wriHts^  and  then  acute  flexion  will  restore  it  ia 
it8  place.* 

Such,  I  have  no  doubt,  are  the  main  obstacles  to  the  reduotion  of  this 
dislocation,  and  the  appropriate  method  of  obviating  them.  But  there  vire 
probably  in  some  cases  other  eaaseg  concurring^  snch  as  the  interposition  of 
some  of  the  torn  fibres  of  the  Hgament^,  or  of  the  fascia  forming  the  distal 
portiou  of  the  *  l)uttonholc  '  between  the  ends  of  tbe  booes,  and  possibly  tljo 
interlocking  of  the  bony  projections  themselves.  These  minor  obstacles  can 
nsnally  be  overcome  by  slight  rotatory  movements  of  the  phalanx  daring 
extension. 

As  there  is  often  need  for  the  application  of  considerabh^  I'orco,  it  ia  im- 
portant to  apply  some  apparatns  whieb  will  keep  firmly  in  place  and  at  the 
same  time  not  cut  the  skin.  The  Indian  puzzle  toy,  which  holds  the  more 
firmly  the  more  it  is  pulled  upon,  may  be  found  useful ;  and  tbci^^  is  a  pair 
of  forceps  (called  the  *  American  forceps  *},  manufactured  for  the  purjiose^ 

'  Tlie  difficulties  attending  tho  redaction  of  thiii  didlocalion,  nnd  the'  mellioil  of  uniting 
tliein*  are  atlmimbly  described  in  a  munioir  by  Prof.  Fn^bn,  iu  vul,  x.  of  the  '  Memorie  dell' 
Acend.  delle  Science  dell'  Istituto  di  Bologna/ 
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with  liati(lk'8  like  those  of  ihv  I itholuiiiy- forceps^  and  two  shoots  of  letither 
attached  to  the  blades,  which  cross  each  otht^r.  These  hold  very  firmly, 
and  can  hardly  damage  the  soft  parts.  But  when  aach  Rontrivances  are  not 
at  hand  a  clove-hitch  must  be  nmdcoi  any  appropriate  material  (the  broader, 
softer^  and  stronger  the  better)  and  applied  uroand  the  first  phalanx,  hitch* 
log  agaitiBt  the  pixijection  of  the  joint.  Maiinal  extension  ia  gtniemlly  suffi- 
cient ;  but  I  had  once  occasion  to  nsc  the  pulleys  sncceasfulJy.  When 
reduction  has  hcoii  effected  »omo  sargeons  recommend  that  the  joint  be  flexed 
and  extended  once  or  twice  to  disengage  any  of  the  tissues  which  may  Ijave 
clipped  brtwi^eiJ  the  iKmea. 

If  all  attempts  at  reduction  by  mere  manipulation  have  failed,  the  case 
should  bo  left  for  a  time,  cold  beting  applied  to  combat  inflanitnation  ;  and  if 
renewed  careful  attempts  have  no  Ijetter  result,  the  course  genentlly  followed 
IB  to  make  a  subcutnneous  wection  of  the  part^  between  the  skin  and  the  dis- 
placed phalanx  on  one  or  even  both  sides.  Thia  is  nsually  spoken  of  as 
*  division  of  the  latei'al  Iigamenl«  ;  *  but  it  really,  I  presume,  involves  a  more 
or  less  complete  division  of  the  head  of  the  flexor  brevis,  and  is  successful 
when  *  the  buttonhole  *  is  laid  open,  and  the  metacarpal  hone  thus  lil>t^rate»d* 
Another  plan,  recommended  by  Dr.  Humphry,^  is  to  introduce  a  blunt 
hook,  thi-ough  a  small  incii^ion,  beneath  one  of  the  sesamoid  bones,  and  draw 
it  forwards  witb  the  phaknx.  I  have  seen  both  plans  successfully  adopted  ; 
but  I  believe  neither  will  often  be  i"i3qnired  if  Prof.  Fabbri's  diix?ctions  are 
carefully  followed  in  the  manipulation.  Finally,  if  all  fails  the  case  must  be 
abandoned^  passive  motion  being  early  and  sedulously  pnietised.  Cases  are 
on  record  in  which  the  thumb,  though  dislocated,  has  been  very  freely 
moveable. 

Wlien  the  dislocation  is  compound,  the  projecting  bone,  whieli  may  be  j 
either  the  phalanx  or  the  metacarpal  bone,  should  be  removed,  and  ptssive  ^ 
motion  early  pnictised. 

Of  the  dislocation  of  the  plialanx  forwards,  four  examples  are  related  by 
Nelaton.^     One  of  these,  though  seen  eai'ly  and  treated  by  some  of  the  besi] 
surgeons  in  Paris,  remained  irreducible. 

The  phalanges  of  the  fingers  ai'e  rarely  dislocated,  but  occasionally,  in  a 
fall,  this  injury  may  take  place  at  any  of  the  joints,  the  distal  bone  being 
generally  thrown  behind  the  j>roximal.^  Reduction  is  usually  quite  easy.  I 
sjiw  one  case  of  old  dislocation  in  which  I  found  it  impossible ;  but  the 
patient  was  not  in  a  condition  to  explain  the  circumstances  to  me,  and  I  be- 
lieved that  it  had  been  neglected.  After  the  rt^duction  the  finger  should  be 
bountl  up  for  a  few  days,  to  prevent  any  use  of  it  uutil  tlie  torn  ligaments  luive 
cojisolidated,  and  then  careful  passive  motion  should  be  giiTii. 

*  IIiiini>hr}'  on  tlio  *  Skeleton/  p,  431. 
-  *  Pntb.  Chir.;  vul  ii.  p  il23. 

*  While  this  shetjt  was  passing  ihroujih  the  press  I  saw  a  case  in  which  tho  dislal  phii- 
hini  of  tht^  thumb  was  iliKlomted  ^nd  forced  through  ft  wottnd  in  tho  pttlmiir  earfttco.  The 
iujiu*^  otcorn?d  in  a  scwtflf. 
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'^PRAIKS  of  tlie  joints  of  the  lower  extremity  are  amongst  the  commonest  Spraint. 
iiijurieB  in  surgery,  espeeiully  of  tlie  ankle  und  knee,  and  in  tbe  ankle 
it  i»  often  difficult  to  decide  whether  there  is  fnic^ture  or  no.  The  injury 
18  often  a  severe  one,  causing  great  ptiin  at  the  time,  being  aceouipanied 
probably  with  niueh  laeemtion  of  the  ligfiments  and  other  structures  near 
the  joint,  and  lemling  frL't|uentlj  to  prolonged  lanieuoBS.  Severe  sprains 
are  followed  geoerally  by  a  good  deal  of  efiusion  int<D  the  synovial  cavity, 
which  is  sometimes  slow  to  distipjiear ;  and  they  often  lay  the  foundation  of 
permanent  disease  of  the  artieulation.  Heiiec  we  can  hardly  ho  too  careful 
in  our  treatment  of  them.  At  fiitit,  while  the  active  state  of  effusion  is  pre- 
sent, antiphlogistic  measares  are  neeessary.  When  it  is  grateful  to  the  patient 
the  setlalous  application  of  cold  by  means  of  icelmga  ift,  I  think,  the  best ;  but 
if  this  is  not  tolemted  leeches,  followed  by  warm  foujeutalioijB,  or  eva- 
porating lotiniis,  or  irrigation  with  8pirit-and- water,  will  best  ehcek  tUo 
tendency  to  efl'usion.  As  soon  as  the  patient  can  bear  it  eijuahle  pi^ssai'e 
by  strapping  and  bandage  or  by  splints,  with  perfect  rest,  shr>uld  be  adopted, 
and  is  one  of  the  most  potent  means  of  cure  in  sucli  injnries.  But  it  is  iin* 
portant,  as  soon  as  the  |5atient  ha8  lost  all  pain,  or  if  he  has  not  quite  lost 
pain,  yet  as  soon  as  he  can  Vx'ar  passive  motion  without  i*enewe<l  swelling  and 
inflammation,  to  commence  bringing  the  joint  into  use,  by  eaations  motion 
and  shampooing  at  first,  and  then  by  more  free  motion  of  it  day  liy  day,  com- 
bined with  steaming  and  free  rubbing  in  of  oil,  and  to  encoumge  the  patient 
to  exereise  it  its  inoeh  as  ho  can  without  hann.  Sir  J.  Paget  Ims  called  atten- 
tion to  the  coldness  which  affects  joints  which  have  been  kept  too  long  at 
rest,  and  he  cautions  his  readers  in  the  following  emphatic  terms  against  the 
bad  effecti^  of  too-protracted  inaction :  ^  Too  long  rest  is^  I  believe,  by  far  the 
most  frequent  cause  of  dehiyeil  rt*covery  after  injuries  of  joints  in  nearly  all 
persons  who  are  not  of  scrofulous  constitution.  In  the  healthy,  the  chronic 
rheumatic,  and  the  gouty  it  is  alike  mischievous ;  and  not  only  to  injured 
joints,  but  to  those  that  are  kept  at  rt?st  beeaase  part«  nt^r  them  have  been 
injured.  Mf  re  long  rest  stiffens  tbeni  and  makes  tlitmi  over*»ensitive ;  eold 
doochee  and  elastic  restraints  and  pressures  make  them  woi-we,  and  nothing 
remedies  them  but  movement,  whether  forced  or  volunlary.* '  And  be 
points  ont  that  such  cases  are  the  most  frequent  examples  of  the  class  which 
are  cured  by  tljo  rongli  nmtiipulation  of  the  tx>nc-Hetter,  who  gets  a  joint 
which  hfis  V»een  sprained  and  kept  ti>o  long  at  ix^st^then  prc^  ten  ding  or  bebev» 
ing  that  it  has  been  dislorated,  wrenches  it,  and  tells  tlie  patient  Ihiit  it 
haa  bi*en  put  in,  and  that  now  he  may  use  it.  The  patient,  finding  himself 
able  to  do  so,  natnmlly  believes  what  the  qnack  tells  him  and  thinks  that  his 

'  *  Clinicid  lAN^tunrs,'  p.  0<J. 
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fannrfn  lia*  'irtrl-pi.-ti  a  ili^l-Tati-in.  Tbe  rvaJ  fa*-t  is»  that  rent  of  the 
jspmiD*-*!  ji'!r*t  fi^-  l»^r.  ••urri*-*!  i-n  tt*"»  li«:r.  Bat  this  £ict — thoog'h  there  can 
I*?  no  diKxU  '-f  it.  an-i  ev.-rT«»n-?  ina<  hare  h&l  freqaent  opportanities  of 
Ttrifjiinr  it— ma^t  t:'<  Irsbi  n*  into  the  oppr«ite  error  of  fiecrying'  the  use 
of  crimpWte  rvst  in  >pra:n>w  cspeci^IlT  in  the  lower  limb ;  nor  into  that  of 
in.s\>tins'  on  x»m'*  tarlj  pa.'^ire  or  act  ire  nation,  wh'ch  woald  reprodoce  the 
inflammat:i*n  an«i  mach  pn:»!i*n£r  the  mischief.  Pai^ive  motion,  shampooing, 
Ac  shoaiii  W'  U-irin  &>  early  as  stjems  pni«lenl«  bat  always  gradnallj  and 
with  cantion.  and  at  first  with  pn^longed  intervals  of  rest. 

Woand»  of  the  lnwer  extremity  need  not  detain  ns  in  this  place.  The 
injanes  of  larje  arteries  (as  the  femoral)  have  been  spoken  of  above.  The 
wounds  of  joints,  and  es^ftecially  of  the  knee-joint,  are  the  most  striking 
feature  in  the  rvsrional  surgery  of  sach  injnrics.  When  the  knee-joint  is 
opene*i  by  a  clfan  cat  the  natare  of  the  injnry  is  known  by  the  escape  of 
synovial  flaid  and  by  the  eflfasion  into  the  cavity.  Unless  a  foreign  body  is 
known  to  be  lodired,  no  probing  or  other  examination  is  admissible.  Other- 
wise the  cat  is  to  be  rarefally  nnited,  and  the  joint  equably  and  firmly 
strapped,  the  limb  being  bandaged  from  the  toes  upwards  on  a  well-fitting 
splint,  just  as  after  the  operation  for  removing  a  loose  cartilage.  If  svrelHng, 
pain,  and  fever  should  testify  to  the  access  of  acute  inflammation,  then  the 
joint  must  be 'exposed,  leeches  very  freely  applied,  and  afterwards  ice  kept 
on  the  part  constantly.  If  the  case  does  badly  its  further  progress  resolves 
itself  into  the  diagnosis  and  treatment  of  acute  abscess  in  the  joint  (for 
which  see  the  chapter  on  Diseases  ok  tbe  Joixts)  ;  but  if  it  does  well  the 
symptoms  gradually  subside,  and  the  patient  recovers  usually  with  more  or 
less  of  ankylosis,  though  possibly  in  some  cases  completely. 

Foreign  bodies  may  lodge  in  wounds,  especially  of  the  buttock,  and  are 
frequent  in  the  foot ;  but  I  can  add  nothing  on  this  head  to  what  has  been 
said  above  (jmge  221). 

Fracture  of  the  upck  of  the  femur—  a  common  accident  in  old  persons  of 
both  sexes — takes  place  either  entirely  within  the  capsular  ligament  of  the 
hip-joint  or  else  jiartly  or  wholly  external  to  that  cavity.  The  former 
fractures  are  called  hitracapsuhir,  the  latter  ejrtracapifHlar. 

The  annexed  figrures  will  show  the  usual  forms  of  fracture  of  the  neck  of 
the  femur.  The  division  into  extra  and  intra  capsular — which  was  made  by 
Sir  A.  Cooper,  and  which  is  ordinarly  followed  in  our  schools — appears  to  me 
one  of  considerable  importance  ;  but  another  of  equal,  and  according  to  the 
judgment  of  some  writers  of  great  authority,  of  even  greater  practic»al  value,  is 
into  the  impacted  and  the  non-impacted  fractures.  The  series  is  not,  of  course, 
intended  to  exhibit  all  the  varieties  which  arc  met  with,  but  it  does  show 
those  which  are  most  clearly  distintxiiisliable  from  each  other,  and  the 
characters  of  which  it  is  important  to  Ix-ar  in  mind. 

Fig.  98  is  the  truly  intracapsular  fracture  which  generally  occurs  in  old 
age,  and  often  from  sliglit  causes  ;  it  is  usually  free  from  impaction,  and 
rarc!ly  found  united  by  bone. 

This  fracture,  liowever,  may  be  impacted,  and  in  such  cases,  at  any  rate, 
bony  union  does  occur.     This  is  shown  by  Fig.  104. 

Fig.  1>0  shows  the  ordinary  impacted  extracapsular  fi-acture  which 
occurs  both  in  old  ago  and  at  earlier  periods,  in  which  tlie  upper  fragment 
(comprising  tlie  head  and  the  whole  of  the  neck)  is  driven  into  the  cancellous 


^,  SB.    Thh  anxunotit  non-im- 

tun*  of  tine  aeck  of  the  thi»fh- 
bone.— From  ft  iireiiarutjon 
tp  t^t.  GoorKc'i*  Hoajiital  Mii- 
team,  Ser.  i.  No.  180. 


liad  occtured  on  both  siJes,  at  four  years'  interval,  in  the  recent  ft-acture 
the  nppor  fmgment  was  so  firmlj  wcdge<i  into  the  k»wer  that  it  was  only 

Eparated  bj  maceration.     Tliis  fractuixj  unites  always  bj  bone. 
Fig.  100,  on  the  other  hand,  representfl  the  common  form  of  commi- 


"10. 100.  The  comuion,  oommtuntodj 
Don-impaeicd  fnkcturB  of  tbe  Deck  una 
tmcltan ten.— From  a  vpecimea  {Sot*  i, 
Ko.  113b}  En  the  Moaeam  oC  fit.  0«oxgo*« 


Tia.  fOI.  A  imnihot  wourii],  caaRlng  tntiftoipiiilir 
ffftctore  of  tht!  necrk  of  tire  frmnr,  in  a  ytmng  Hum 
(aij'ed  25).  A  chiu^^  of  «iiiAll-;4hot  pomod  through 
the  h1|}- joint,  frnin  a  very  Kbort  iliBtonce,  at  the  b«ck 
of  the  limb  (*  bulled/  arconliriR  to  the  cotnmon  ex- 
prwaion),  cleftnly  dividing  the  U-mur.  )t  will  be 
noticod  tbnt  the  back  part  of  the  bone  Ib  notched  hy 
the  ibot  tit  two  or  three  i»luces.— From  tspeclmisii  In 
St.  GcorjfO'ii  HoapiUl  ACuseom.  Ser.  i.  No.  13«. 


unted  fracture  of  the  neck  and  trochanters,  also  prodnced  at  any  age  by 
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Symptnnis 

noxirt  of 
f mi' turn  tif 


considoi^able  violence,  and  in  which  impaction  is  nsaally  prevented  }*y 
free  splitting  of  the  lower  fragment-,  thongli  in  other  cases  the  fragiuente 
may  lie  variously  impacted  or  interlocked.  Union  will  occur  if  the  patient 
hag  suflicieiit  vital  power,  and  if  not  interfei*ed  with  by  inflamtnation, 
abscess,  and  necrosis  of  detached  fragments. 

Fig.  101  is  introduced  to  illustrate  the  occasional  occurrence  of  lesions 
of  the  neck  of  the  ftniur  at  earlier  ages,  in  this  case  from  direct  wound  ;  and 
will  also  be  hereafter  referred  to  in  coenojiion  with  the  treatment  of  siidi 
injuries  when  eomponnd. 

The  neck  of  the  femur  may  be  known  to  be  fractured  by  the  following 
signs.  Aft^i'  an  injury,  of  more  or  less  severity,  the  piitient  is  unable  to  walk, 
or  even  ifi  most  cases  to  move  the  limb,  C4>mplains  of  great  pain  on  passive 
motion,  the  affected  limb  is  shorter  than  the  other,  the  foot  as  well  as  the 
whole  limb  is  everted  in  most  cases.  If  no  impaction  exists  the  length  of 
the  limb  may  be  restored  by  traction,  and  crepitus  will  then  easily  be  ob- 
tained. On  rotating  the  limb  the  trochanter  is  observed  to  move  through  a 
smaller  arc.  If  the  fracture  is  impacted  the  trochanter  moves  along  with 
the  head  of  the  bone,  and  in  a  circle  of  which  the  head  is  the  centre.  The 
position  of  the  trochant43r  major  is  a  matter  of  much  importance  in  fractures 
of  the  neck  of  the  thiglibone.  In  the  ordi- 
nary non-impacted  fi-iictuw,  shown  in  Sir 
A.  Cooper*H  figure,  the  troelianter  is  sunk 
as  welt  as  disphw*ed  upwards.  In  the  rarer 
cases  of  impactetl  fracture  with  inversion  it 
is  of  course  prominent,  but  in  all  cases  it 
is  nearer  tti  the  pelvis  than  natiii-al.  This 
displacement  can  be  verified  either  by  *  Nt'- 
laton^s  test '  of  stretching  a  string  f  nun  the 
anterior  superior  spine  to  the  tuber  ischii 
—which  in  the  natuml  condition  only  just 
tonches  the  top  of  the  trochanter,  or  lies 
wholl}^  above  it — or  by  Mr.  Bryant's  method 
of  measuring  the  vertical  distance  between 
the  top  of  either  troclmnter  and  a  horizontftl 
line  which  touches  both  the  anterior  superior 
epines.' 

The  diagnosis  between  a  oase  of  fracture 
and  one  of  mere  confusion  of  the  liip  is 
nsually  easy,  all  the  above  chai-uct eristic 
Bymptoms,  except,  the  loss  of  motion,  being 
ab  sen  t  i  n  the  less  se  ri  o  us  i  nj  u  ry .  *  The  re  a  re 
cases,  indeed,  in  which  the  shortening  is  very 
slight,  and  where  the  overs  ion  consists  less 
in  obvious  turning  out  of  the  foot  than  in  a 
fixed  condition  of  the  limb  j  where,  though 
the  foot  does  not  visibly  point  outwards,  yet 
it  cannot  be  made  to  turn  inwards,  as  the  other  can. 


Fio,  lOi.  FriMJlort  of  tbe  injck  of  tUe  iliiirU- 
bcme^  After  Sir  A,  OoniJCf.  Tht*  flurure 
fihovna  the  ndvanced  n^^^  of  thf  pfitieut, 
the  Ahortciiiii^  luui  trver-iioti  of  the  Umb, 
ATUt  tlM  f  Alliug  lu  of  the  trochanter. 


Here  there  is  probably 


'  Bryiiiii,  *Oii  t^i©  diagnostic  raluo  of  the  lUofomoral  triangle.'  '  Proc.  of  Mod.  Chir.  Soc,' 
vol.  vii. 

■  It  is  BHid,  however*  that  cases  offrActuru  ocenr  In  which  th©  frrigrtierit*  rpimiin  nt  first 
iQ  their  njituml  contjict  with  «vch  otht?r  until  displacml  by  thti  movement  of  th«  patient  of 
some  ac^Mdeiitiil  I'auso,  If  tlu§  is  true,  audi  a  case  might  (thougli  only  fur  «  Rharl  limt^)  he 
miiitfikLUi  for  a  raerr*  ccmtiiiBioii. 
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firactum  high  up,  with  impaction,  ftiid  the  patient  may  recover  yerj  perfectly. 
An  iTjk*re8ting  case  will  bc^  found  on  p.  133  of  Bigelow's  work.  Id  some 
instances  it  appears  that  interstitial  iibsorption  dP  the  cervix  fernons  followfi 
after  mere  contusion,^  as  it  undonbtetUy  tloes  after  fracture  ;  and  in  wueb  enscH 
it  WQuJd  be  impossible,  some  months  after  the  receipt  of  the  injury,  to  know 
that  no  fmcture  bad  taken  place.  From  dislocation  there  is  usually  no  diffi- 
culty in  the  diag'uoKis.  The  everted  position  of  the  foot  and  the  free  mobility 
of  the  limb  distinguish  the  ordinary  case8  from  any  form  of  dislocation  (com* 
pare  Fig.  102  with  Fi|^.  130, 132,  VM\  and  144>)  ;  while  in  an  impacted  fmc- 
iuro  with  inversion  of  the  foot^'  simulatinj^  at  the  tirst  glance  dialocation 
on  to  tbe  dorsum  ilii  or  into  the  sciatic  notch,  the  absence  of  the  head  of 
the  bone  from  the  buttock  will  diBtinguiyli  it  from  the  former,  and  the 
much  greater  fmedoro  of  pasHive  motion  in  all  directions  (especially  if  the 
patient  be  under  tbe  intliience  of  chloroform)  from  the  latter  dislocation. 

There  is  a  very  rare  foiTu  of  fi'acture  of  the  pelvis  in  wbieh  the  head  of 
the  femur  is  driven  into  and  more  or  less  completely  through  t}n\  aceta- 
bulum.'* I  have  seen  thiB  injury  miKtaken  for  rnictiiiM3  of  the  cervix  feinoris, 
and  the  mislakc  is  really  of  veiy  little  coufiequence.  Bat  if  any  doubt  exietcd 
it  might  probably  be  set  at  rest  by  examination  under  chloroform,  since  the 
bead  of  the  bono  is  believed  to  be  nsually  jammed  tightly  into  the  pelvis  in 
these  cases.  But  tbe  injnry  is  a  very  rare  one,  and  little  ia  therefoi'e  known 
as  to  its  symptoms. 

The  aljove  account  shows  that  there  is  not  genei^lly  any  great  difficulty    Diiif^mosis 
in  deciding  whether  the  neck  of  the  femur  is  or  is  not  fractni-ed.     It  is   "J*""**'* 
iisnally  less  easy  to  lie  gure  whether  the  line  of  fracture  is  or  ia  not  wliolly   cijj>Kulttr 
intni  or  wboll}'^  extra  capsular ;  and  indeed  the  great  majority  of  fractures    ^^"^  "'^^* 
cannot  strictly  be  limited  by  either  terra»  for  the  lino  of  fracture,  though 
partly  or  chiefly  below  the  attachment  of  the  capsule,  will  bo  found  to  pass 
up  into  the  cavity  of  the  joint.     In  well-marked  iuHtances  of  either  class  the 
following   rules    will    apply :   1.  Intracapsular   fracture  is   more   purely   an 
iajiiry  of  old  age  tlian  the  extriii^upsular  form.     The  absorption  of  the  bono 
from  senile  atrophy,  producing  fatty  degeneration  of  its  tissues,  shortening, 
and  loss  of  the  natural  obliquity  of  the  neck  of  the  femur,  must  render  it 
prone  to  give  way  from  very  slight  causes  ;  and  thus,  in  extreme  old  age,  tho 
jieck  of  the  thighbone  is  sometimes  broken  from   the  most  trifling  injuries, 
l^ven  from  catching  the  toe  in  the  carpet  or  bedclothes.     Such  fractures  are 
in  all  probability  intracapsular.     It  is,  however,  a  mistake  (though  one  often 
committed)  to  believe  that  this  change  in  the  neck  of  the  thighbone  is  one 
vliicb  is  nniverstil  or  nearly  so  in  old  age,  and  that  therefore  most  fractm-es 


'  I  hftvo  myself  iiten  this  fhortpning  from  interat itial  absorption  come  od  gmdnHlIy  in  a 
ECftw)  "which  waft  carefully  examined  8oon  after  tho  injury  Ly  myti^jlf  and  nthcr  6UrgtKmN,  who 
wore  till  satisfit'd  thai  no  frai^^tiire  oxffited. 

'  Inrerbion  in  impntted  fraitiir©  dt'pends  on  tbe  mmnl  kind  of  impdctioti  bt-ing  revfrBcd. 
I  Jn«tti'ii<^l  of  th<»  neck  hoi  eg  driven  into  the  tij^fino  at  the  Lhsg  of  the  trocLanler  major,  driving 
Ifh*!  troo hunter  backwards,  tho  two  trochanli^ra  are  widf*ly  separntcd  from  each  tither,  and  the 
Ificck,  wcdgtsl  in  Ixelwe*?^  tht-m,  has  »o  |>n»ht*d  forwiiTil  thw  tr^x' banter  and  lower  fragmrnt  as 
Ito  toni  tho  whole  fi^mnr  Inwaixls  on  ita  own  axis.  In  Eigelow*e  work  Bnd  in  Sfjmo  paptrst 
lufCcntJy  pnblishL-d  by  him  in  tiie  *  Boflton  Medical  and  Sorpical  Journal,'  January  187a,  the 
»der  wJl  find  sonjij  intertftting  8i>eculations  on  the  utrutture  of  tho  ni^k  of  Uio  fttmur  and 
lie  effect  of  fiuc'h  btrnctnre  on  the  impiction  of  fracture, 

»  8e*^  *  Mod.  Chir,  Tr»»ns.,'  loL  xxxiv.  p.  107.  There  U  a  specimeti  in  tJie  Muwsuin  of  St. 
Georgo'M  iloi^pilal,  Ser.  i.  No.  123,  Mhowing  this  injury,  which  was  mistaken  for  fracture  of 
the  ni'ck  of  the  thigh b^jiie,  aa  meulioned  in  the  text. 
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of  tliG  cervix  iu  old  people  are  intracapsular*  Ou  the  contrary,  the  change 
in  question  only  (Tccurs  in  some  proportion  (hitherto,  I  helieve,  nudetermiDed) 
of  tho  aged  ;  and  the  cxtrac^ipsular  m  certainly  more  common  in  old  age 
than  the  intracapsular  fi'aetare.  This  latter  form,  however,  is  almost  er- 
chisively  found  in  tho  aged,  Wlien,  iheret'oi'c,  the  fracture  has  occurred 
from  a  very  slight  cause  in  an  old  person 
wo  conclude  tluit  it  is  probably  intra- 
capsular. 

2.  If  the  fjactnre  be  not  impacted  tho 
amount  of  shortening  which  immediately 
follows  the  injury  is  usually  less  after  the 
in  tin  than  tho  extm  capsular  fi-aeturc, 
and  there  is  less  crepitus,  if  the  surgeon 
thinks  it  desii*al>lo  to  make  the  maiiipu- 
lation  necessary  iu  order  to  elicit  the 
crepitus.  But  this,  in  my  opinion,  should 
nirely  if  ever  l>e  done.  It  puts  the 
patient  often  \o  much  pain*  and  may 
have  an  injurious  effect  on  the  progi'css 
of  tho  case,  which  the  object  sought  to 
be  obtained  does  not  justify. 

3,  Tho  surest  test  between  an  intra 
and  exti-a  capsular  fracture  when  it  is 
available  (which,  however,  in  the  majority 
of  cases  it  is  not)  is  to  note  wdi ether  the 
trochanter  moves  with  the  lower  frag- 
ment. If  ttie  movemcJit  of  the  lower 
fragment  is  not  communicated  t^o  tho 
trochanter  the  fracture  cannot,  of  course, 
be  above  the  intertrtjclifinteric  line  ;  but 
the  movement  of  the  trochanter  along  with  tho  lower  fragment  does  not 
prove  tho  contrary  (i.e,  that  the  fracture  is  intnicapsular),  eince  the  frag- 
nients  may  be  more  or  less  closely  interlocked. 

Stich  are  the  chanicters  which  seem  to  me  Avorthy  of  study  when  we 
w^ish  t-o  distinguish  these  two  forms  of  fracture  from  e*ich  otlier.  I 
may  add  that  they  become  less  truatwcu-thy  the  more  completely  the  frag- 
njents  are  imf  acted.  This  impaction  happens  much  more  fiT<]uently  in  tho 
extracapsulai'  form,  so  frequently^  indeed,  that  one  gi'cat  authority — Dr.  R, 
W,  Stiuth — believes  that  all  cKtracapFular  fi^ctuivs  are  impacted  at  the 
moment  of  injury,  though  doubtless  the  fragments  are  oflen  detached  fi'om 
each  other  afterwards. 

When  the  impaction  is  com  pie  to  the  fragments  cannot  be  moved  on  each 
other  by  any  force  which  tlie  surgeon  would  employ.  Hence  the  shortening 
cannot  be  made  to  diKappear,  nor  can  crepitus  be  elicited.  But  in  less  firm 
impaction  (or  perhaps  simple  interlocking  of  the  fragnients)  pjussive  motion 
detaches  them,  crepitus  is  produced,  and  wlicn  extension  is  removed  the 
shoi'tcning  is  found  to  have  became  much  greater  than  bcfoi**?. 

The  fnuitmrtti  of  fmcture  of  the  neck  of  the  thigh  Ik  me  will  deiHiid 
mainly  on  the  age  and  constitutional  condition  of  the  patient.  Sir  As(tcy 
Cooper  proved  that  fracture  of  the  neck  of  the  thiglibone  within  the  capsule 
does  not  ustially  unite  by  bone.  In  some  rare  cases  it  will  do  so,  as  sliown  in 
the  annexed  tigure ;  and  it  is  probable  that  when  it  does  do  so  the  cause  is 


Yui,  103,  Section  of  thu  femur  to  »tiow  Ili# 
utmpl'iy  or  ib^  bt^l  and  neck,  mid  the  niter* 
titinti  ill  thf  (llrrx'tton  of  tlif  latter  from  vnile 
rhuii^€sa.  The  head  i§  oo  a.  lower  li^vel  tllMl 
the  i^rvnt  tnit!hHiiter»  luul  U»f  in-vk  hiiA  * 
hinrisohtaJi  iasU-iul  of  lui  olili^^iue  dirwctimi. — 
St.  GtHirgu'fi  llosplital  MiiM'um,  St.  ii.  No-  7. 
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Fw.  1«H.  lloiij  union  of  inlrftciti«iilur  frartii?*, 
-  I^rufu  SL  Uotuvvs  UuRpltiU  Museum^  Ser.  i. 
No.  I4!»w. 
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gt^nerjilTj  i»i>priotion  61  thy  rrai!tiir<  d  herwl  in  the  tissue  of  the  cervix,  as  wuh 
the  CU6V  in  that  instauceJ      Moit- rtjmmcmly  ihv  nnion  is  lirruiNvnloiiH  or  tliore 

18  no  uni(ni  at  all,  and  in  the  luttrr  vane 
the   fr-jtutured  surfact'S  uvc  often  ^Kjlishcil 
tiff',  und  u  kind  of  false  joint  is  found  in 
(he  interior  of  tho  true  one.    The  rauses  of 
thifi  defect  of  nnioii  arc*  varionsly  sUted. 
Tlieiv   eun    he    no    doubt   that  the  main 
i-eason    is    tho   im|>os8il>ili(y  of  keeping- 
the  ends  in  eontaet,  and  |ierliajiM  the  fre« 
qaent  shVht  disjthieeoients  hj  whieh,  un- 
der the  action  of  Mic  fiiuseh'S  inserted  into 
tin-  troehanter,  tlie  lower  fjiignient  is  con- 
stantly liable.       Bat  many  other   cuuHeH 
have  been  ossiirtjed,  viy;.   the  a^^r  uf   the 
jiaik'nt»  the  atrophy  of  the  bone,  thf  jh  reci- 
hdifin  of  synovial  lluict  between  tho  f rag- 
men t*^  antl   the  Biciatl  supply  of  blood  to 
the  upper  fi^gmcnt-— only  frtJm  tlie  small 
branch    which   nine    in    the   ligaraentum 
tere8.      The  tii-st  is  a  cause  abcmt  whieli 
there  can  !>c  no  doubt ;  and  in  tlic  only  other  very  common  injury  where 
non-union  is  the  rale,  viz>  the  transverse  fracture  of  the  patelhi,  the  condi- 
tions are  similar  in  respect   to   the  impossibility  of  proper  e-onptation  of  tim 
fni^'^rnentH,  thoaglx  in  every  other  partieidar  ihtj  are  usually  ipiite  dillbrent. 
This,    therefore,    may  safely  be  regjirdcil  as  the  main  reason,  though  stnuo 
ihers  may  conspire  in  preventing  bony  union.     This  want  of  bony  onion 
ists,  however,  only  in  the  intracajisalar  fnicture*     Extracapsufar  fnietarrs 
,nite  as  soundly  tis  any  other  fnu^tare. 

The  treffctment  which  Sir  Astk»y  Cooper  recommended  consisted  merely 
in   supporting  the  knee  on  a  pillow,  keeping  the  patient  in  bed  until  move- 
ment was  no  longer  very  painful  to  him — say  from  a  fortnight  t«:i  three  weeks 
— and  then  allowing  him  to  get  up  and  move  about  as  uiucli  as  be  could  with 
case.     The  result  of  ttiis  would,  of  course,  be  the  non-union  of  the  fraetare ; 
but  this  was  a  matter  of  minor  importance  in  Sir  A.  Cooper *8  view,  since  he 
id  so  much  stress  on  the  fact  that  intrara]^uiar  fractures  do  not  as  a  rule 
nite  by  bone.     And  there  can  lie  no  doubt  that  if  attempts  are  too  mueb 
rsisted  in  to  pixjcnre  consolidation  of  the   tWif^ture   by  rigid   eoniinement 
uriug  nmny  weeks,  the  patient  (being  anohl  person)  is  almost  sunt  to  suffer 
m  sloughing  produced  by  the  splints,  or  from  bedsort^s,  and  will  very  likely 
ie.     And  in  sncli  patients  tho  treatment  above  descrilied,  or  something  like 
is  the  best.    But  tlvts  docs  not  apjdy  to  fi*actures  of  the  neck  of  the  thigh* 
ne  jn  younger  and  more  vigorous  people.     In  them  the  fracture  is  either 
5mpact^td  or  non  impacted.     If  the  former,  no  attempt  shonld  be  made  to 
disengitge   the    fragments,  since   it  cannot   be  done  without  an  amount  of 
olcnec  which  wuuld  be  highly  dangei'ons^  and  whicli  is  quite  unjufititiable. 
uch  impiu't*'d  IVaeturcs  require  only  rest  for  their  consolidatifui.     The  iimh 
steadied  by  t  he  application  of  a  weight  t«  the  foot,  along  with  a  case  of 
ipfiiits  lightly   applied  to  the  thigh,  or   by    tlie  long  sphnt,  for    about  six 
ceks,  when  it  can  be  put  up  in  a  starched  pasteboani,  or  a  Hides's  felt  sjdint. 

*  Two  similAr  intitanris  of  bony  umon  of  intmciipstilnr  fracture  with   impsbctioa   am 
tirded  and  figured  hy  Bijjclow,  *  Ou  tHslijciition  «nd  Fracture  of  the  Hip,' pp.  13 1- 13a.  Tho 
flirt*  ar*'  fctriliingly  like  tliut  iu  the  text. 


2(1  i 


INJURIES    OF   THE  LOWER   EXTREMITY, 


CofHrainukHl  and  otber  non-impapted  fractures  in  patients  tolei-ablj  vigorous 
and  not  t<io  old  are  to  bo  treated  with  the  loniiij  Bplint,  just  like  anj  other 
fracture  of  the  thigh.     Some  surgcona  prefer  Earle's  bed  in  these  coses,  and 


Hhcr 
itf  the 


Frafltire 
of  the 
upp«?r  tfainJ 
of  the 
femur. 


WKm  100.  Bftrlc's  bnl,  or  the  lUmlilu  ineMitH  plnnc  fm  tho  treatment  M  tncinrr  of  the  npppr  part  of  the 
famiir*  Kjcfccifiiou  i*  uuuju  hy  (Ixinif  tlu'  ffjot,  or  ftHjt,  to  the  niovuiiblt'  ffxji  jiit^cy*  iit  ihe  UM'Hu  ul  the  ••^L 
CkmnCer-exteiiflion  U  mude  hy  the  \Tci^ht  of  tlw  bcjxly  graTiLutiiii^'  duwu  tu  Lbu  btjttutii  of  tbe  bed,  in  wliicb 
there  ia  an  opcniiiig  for  ibe  iHungo  of  tlj4s  dejoctn. 

it  is  certainly  less  exposed  to  the  rii^k  of  prodaciiig  ulL-emtion  or  sloughiDg  of 
the  skin,  altliough  it  makes  Car  lessa  efficient  extoiision  than  the  long  splint. 

Some  alleged  easeH  of  disjunction  of  the  up|jcr  epiplijsis  of  the  femur 
are  recorded ;  '  but  thej  do  not  scera  to  me  conclusive  um  to  the  retil  Gxisteoce 
of  this  k^ion  as  a  substantive  injury. 

Fracture  of  the  trochanter  major,  without  any  solution  of  continnity  of 
the  shaft  or  neek^  has  been  known  to  occur  both  before  and  after  the  junc- 
tion of  its  epiphysis.  One  in  an  old  man  ia  recorded  and  figured  by  Sir  A. 
Cooper,'  and  in  a  girl  of  sixteen  by  the  samo  author,  on  the  authoi-ity  of  Mr, 
Aflton  Key.  It  is  eanst'd  by  direct  violence.  The  symptoma  given  arc  pain 
at  the  part,  and  particularly  on  paKsive  motion,  eversion  of  the  foot,  deformity 
of  the  troclmnter,  and  crepitus,  without  shortening  of  the  limb.  The  injury 
is  to  be  treated  in  the  same  way  aa  fracture  of  the  cervix.  The  fracture 
unites  well,  and  the  limb  will  very  probably  be  perfectly  useful,  ^H 

Fracture  of  the  body  of  the  femur  is  a  very  common  accident,  and  it 
generally  occurs  in  the  middle  of  the  bone,  at  a  variable  level.  The  cause  is 
usually  indirect  violenco,  i.e»  a  fall  or  strain,  by  which  the  bone  is  bent  and 
snaps,  in  rai^r  cases  it  breaks  in  consequence  of  a  direct  blow  njxin  the  thigh. 
There  is  rarely  any  difficulty  in  recognising  the  nature  of  the  injury,  as  the 
lower  paH  of  tlie  limb  is  frw4y  moveable.  Exceptional  cases,  in  which  impac- 
tion causes  some  amount  of  difficulty,  will  be  recognised  by  the  alteration  in 
tbe  length  and  in  the  axis  of  the  limb. 

Three  forms  of  fraetuw  of  the  femur  are  described^  viz.  fracture  of  the 
upper  third  J  of  the  body,  and  of  the  lower  end. 

Fracture  of  the  upper  third  of  the  femur  is  a  formidable  injury.  In  the 
words  of  Sir  A.  Cooper,^  *  it  is  a  difficult  accident  to  mannge,  and  miserable 
distortion  is  the  consequence  if  it  be  ilU treated/  The  distortion  to  which 
Sir  Astley  i^efei-s  is  that  shown  in  the  annexed  copy  from  his  figure^  showing 
the  upper  fragment  tilted  forwards  and  outwards,  and   the  lower  fragment 

*  »SyBt,  of  8»rg,/  2nJ  od,  vol  iL  p.  859. 

•  *0n  Fr«et urea  ami  DiBlocarionii/ *Jnd  fd.  jip,  15S,  171. 
'  So0  tho  Bcction  'On  FracturoA   below  ihe  TrocbanLor/  in  Bit  A.  Cooper's  work  *Oii 

DifilocatioDs  and  qq  Frncturca  of  the  Joints.* 
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lying  ander  it^  itreig^larly  iinikHl  to  H 
twa  fragmeutti  forming  u  gi*eat  angJe. 
wliioh  is  always  found  in  these  caseB. 


by  a  britlge  of  bono,  the 
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^f  the 
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If 
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1hC»  10«.  Fmctnrp  of  thp  vpf^r  thin!  of  the  frtnur  with  grent  di9|>la<N!- 
ment.  Frtma  Sir  A.  (J(X>iht'!*  work  un  '  Frmturw  and  t>l«l0(»iioii4  ' 
(pL  aril.  Bif.  (Jj,  tbiiH  dtscrib***!  bv  bin} :  *  llie  tblehbr*ne  fnwtuird 
bt.'low  tho  trocYinntcr  miTior,  and  dm^ii  Into  a  aioat  dufonnnDd  tiiiiou 
by  the  xiciiub  of  the  pnma  anU  ili«cii.s  inl^nuis  muaclies*' 


» 


axes 

this  distortion  is  nofc  the  one 

107,  from  the  Musetmi  of  St. 

Qeorge*8  Hospital,  shows 

^  ^-^^^-r--^7"''^^*'^^*^'^*^^  an    equally   '  miserable 

"  distortion,'    bnt   in   the 

opposite  direction,  since 
hvve  the  upper  frugment 
remains  in  its  natural 
position,  while  the  lower 
fragment  is  driven  across 
tliLT  front  instead  of  the 
back  part  €*f  the  lovvcrj 
and  poipts  upwards  and 
outwards.  In  botli  cases 
the  foot  must  have  been 
far  from  the  ground,  and 
the  patient  coo  hi  only 
have  walked  %'ith  great 
slowness  and  difliculty. 
Sir  A.  Cooper  reefers  the 
distortion  to  the  action 
of  tbo  psoas  and  iliacus, 
and  to  that  onl^- ;  but  the  estplauation  is    evidently  imijerfect.     Allowing 

that  tliese  rausclcs  may  exercise  trac- 
tion on  the  upper  fragment,  it  is  evi- 
dent that  they  cannot  abduct  it  as 
well  as  flex  it  (as  is  seen  in  Fig. 
108),  and  this  part  of  the  displaee- 
ment  in  this  and  eases  similar  to  this 
is  now  generally  ascrilitd  to  the  pres« 
sure  of  the  lower  fragrnent^  which 
of  leu  drives  the  boue  upwards,  though 
other  surgeons  believe  that  the  action 
of  tbo  abductor  muscles  is  also  called 
into  play.  The  shortening  is  often 
caused  really  more  by  the  abduction 
and  consequent  angular  deformity  than 
by  the  riding  or  anterior  diBplacement 
(Pig.  109).     Evidently  the  position  of 

PW,  107.    fjbli<iue  trncture  of  the  foniur,  jtUit  btdow    .  i      Inwi^r  friitrnifmf  im  f  Iii»  tintnf  tn  whinh 
the   trocbanW  niiu^.r,  mo^t  irrPBulftrly  ermwjli-    ^^^^  lOWer  rragUltnt  lb  tlie  pomt  to  V\  niCU 

The  nppcr  f niwwnt  ttiijKHirs  to  hBve  re-   ^]^^   greatest  attention    should  l>e    di- 

.tA   r\n\-nv\\   jHiKitum,   but  tbu  lower    ono  p- 

the  front  of  the  iirt»r  frajniient  obbqin-iy  rented,  both  in  tlic  i-eductiou  and  in  the 

l^pi  within  ontvvftnN,  und  jh  flTrnly  nniu^i  t.>  it 

i>y  A  tsTidgt?  of  mvf  bcme  Twjwing  front  tbo  frnc-  aitcr* treatment,    1  he  great  point,  as  it 

tiiTwl  end  of  the  iiplter  fnnmit^t  to  the  siirfiuv  *     a      j-  ai.-     x- 

of  tbi»  lower  friMmirnt  b«k}W  the  frmctiiro,    Tlw    SecmS  tO  me,  IS  tO  QlSeUgage  tUIB  irflg- 

Spbri»oLTtOieVu.tof  i.kjaii.imtinti,^^^  mcut^  itt  wbatcvcr  position  it  may  be 

frHrmciit  it  i*  fN rvinojc    Tho  h^iul  of  the  fciBur   i   -         |^  first w  it  down  nud   to  nlace  it 
Iifwmb.H?venilim'4ftilnrpmj«:tSni,4of  borie.oiie    "ymg?  ^O  Uraw    It  OOWn  anil    to  piace  ll 

ot^f,UioKc\oy^un}H>aaaKhtm'nto(tu^^  ^     ^^^         j^  ^f  ^|^^  H^^l    f^j^  wbicb  pur- 

Uim  t<TTa»  i»  of  A  curious  hmik-likt?  fonn,  tind  »  i 

fitted  Into  a  rimiiftr  dt'prt«rti(>h  In  tht'  acefa-   ^imG  it  is  desirable  to  put  tlio  patient 

bultmi.    The  carti|n^(3«  of  the  hip  joint  »^otv  ni-    *       ,  ,  „  ,  .  i      ^         *i> 

BMMtr 4ostmy«d,  but  thcro  wa*  ao  jnti*  Ui  the  joint   under  chloroform ;  and  it  may  be  lUStl fi- 
nny ndbcfiion.*.    The  i>rep«rnti«n   wa»  fnund       ,  ,     .  .  ,  i      xv 

cxamiiiin?  tho  t*wiv  of  a  romi  ii^'wi  seventy-  aoJe  in  extreme  ciiscs  eveu  to  appjy  toe 

.Whodl^ofdb..«eofthekidn.y.«ui  bladder,    ^^jj^^^        ^^^^^  ^^^    fracture  haS    thuS 

been  completely  reduced  I  have  never  seen  any  evil  conseqnence,  nor  any  difh- 
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calty  ill  treating  it  by  nittansuf  tliu  long  splint,  which  is  far  more  tr'istwor+f 
than  any  otlHM*  apparatus  in  this  t'racturu.    I  hiivu  never  BO*:n  cases  saccessfuUi 
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Finr  10^»  Fracture  of  the  femur  Imine'tlAtcly 
!|>i3loiw  tUv  litiehivijUM-s,  seen  on  llu*  jinU-rior 
niipoet,  Tbc  luwer  Iragnicut  tiA-n  jhAsacU 
1nunei1iiit<el3  behind  the  iijrpi.>T,  imilI  Die 
iHtU^  ie  «lrh  eii  ifito  a  t>*>iti<Hi  itf  vxtrcrnit 
Abtiiictioi),  84)  thnt  tlic  Ikeud  i'^  iiicliiittl 
omiiiclembly  lnw*^inl»  utnl  forvvunl*.  An 
encinuuiw  ciUhin  cuvdMijetl  the  two  fru+r- 
iueiit«  bi'Mikd,  uLud  in  tlilHrvnb  lior  view  a 
bnwwl  antl  \<m%r  ii-^t'MUB  AtAluLM:it«  i*  »cni 
lenuin^^  iifrnSii^t  thy  kiwor  ptkrt  of  iho 
btNul  of  the  fcmiir,  ii«  if  ^ivtaj?  it  ^tjpport. 
]t  Ik  rt  Diarkable  ihnt  the^up(H?r  friH:tiiieiit» 
tliotij^h  in  fruut  of  tbe  low<*rt  is  not  llexwl 
iii  tilt  Plixhtcs't  ilegTfc.  On  Ihe  rontmry, 
one  niS^hi  Hiy  that  it  luul  Ih.vii  d}ivct4<«t  a 
litth-  biH'kwArrl*^,  rt«  if  to  mott  tht»  lowest 
friM^MUciit.  The  sbortoninKt  J  tie  to  tho 
ridiji{7  of  the  frat-tiin?,  jsit'ujs  to  buv<i 
mpasurc^l  riboivt  Aii  ioch.— From  Mid- 
gaignv'd  '  Athui,'  pL  xiii,  fig.  t. 


fj'^5 


FUJ,  109.     Fnu,'t lire  iibLiiit  two  Inches  Ittflfltr  th 
mnall  tnxrhajiler.      The  upper   fnij?u»t?nt 
direotwl  conHldrraWy  outwartla  ;  ir^  inu  r, 
prcfjtHtEoii  doe*  not  intMWrtiri?  fnnf 
tbmi  of  an  inclu  and  IhLs  i*  al) 
trm  ilrnt  U  dii«  %o  the  riding  of  uu    j    .^.. 
nn  t.lii?  other,  wbllt?  the  shortetiiiig  lioc  W  i 
ftngijlar  dcfomvlty  ia  more  than  uu  inch.- 
From  MidguigTjf,  pi.  a^XL  flg*  !i. 


treated  by  tlic  double-inclined  platit^  (Earlii's  bed),  reconinioDded  by  Sir  A 
Caliper  5  in  fact,  it  appoai-a  to  oie  to  cxfrLnse  do  itiflnence  what<jver  on  thi 
prog-rcRs  of  tho  rase,  and  to  h%i  yvtj  iriHnfficieiit  08  a  safeguard  agaiast  the 
reproduction  of  tfie  displacooicnt,  which  is  the  real  tl anger.  If,  howevt^r,  the 
sarg<?on  is  so  under  the  inflfienoe  of  a  vencrablo  authority  as  to  fear  the 
a^tiaii  of  the  psoas  in  displacing  the  upper  fragnicni,  he  can  adopt  Mr.  BurIc'b 
tliigh-splint,  in  which  there  is  a  juiiit  at  tlie  hip^  so  that  the  budy  eaii  be  flcxc 
while  the  long  splint  Bteadies  I  he  lower  fragment. 

In  fractures  of  the  body  of  the  bone  the  lower  fragment  genei'ally  lie 
behind  and  above  the  upper ^  eillier  to  its  inner  or  outer  side.  F^ig.  lll>  and 
Fig.  1^0,  p.  114,  ilUistmte  varieties  in  the  displacement  of  this  fracture,  but  it' 
iii  certainly  almost  coiistant  for  the  upper  fnigment  to  be  in  front  of  the 
lower ;  the  foot  also  is  always  everted  or  rotate*!  outwards,  unless  in  sotn< 
rare  cases  tho  fragments  should  be  ri  interlocked  that  it  is  driven  \ui 
wards.  The  main  cause  of  Iwth  displacements  seems  to  be  tho  weight  of  tb€ 
lijwer  ]iart  of  tlie  limb.  It  is  not  iinpoHsible  that  the  psoas  and  iliaeus  may 
rai.se  tlie  lower  end  of  tho  upper  fragment,  and  that  the  hamstring  muscles 
may  draw  tlie  lower  backwards,  and  this  explanation  iu  aceeplod  by  many 
authors;  but  It  seems  to  me  thai  wlien  the  support  of  tbe  skeleton  is  with- 


J 
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dmwn  hy  sna\yp\ug  the  femur  ilitj  le^  imlu rally  fjUls  lifVL-kwurcLs  rttul  the  foot 
^_  outi^ards.  At  any  rate,  if  muBcular  action  1ms  iinyih'mg  t^  do  with  the 
^H  displacement  it  docs  not  iisuaMy  affect  the  troatmout  to  any  I'ecofruii^iblG 
^K  ^^  ^__  extent.     This  treatment  consists  first 


\ 


\ 


m  tho  careful  setting  of  the  friictuix3| 
and  in  doing  this  the  Burgeon  who u hi 
not  gnidge  the  time  nt^cessary  to  verify 
i  ts  ace  u  racy .  1 1  tj  si i  o  ii  1  d  aseer Ui i  n  hy 
the  most  exact  riiea-Hurcnient  that  the 
length  of  the  fiuctured  thigh  is  the 
same  as  tlie  other,  and  by  caitiful  com- 
pari. son  of  the  varioim  points  of  the 
I  wo  limbs  that  there  is  no  angular 
or  rotatory  di.splat*eniciit.  The  treat- 
ment wliieh  '\H  uFually  adopted  at  8t. 
(jt'orge*H,  and  I  1x^1  ieve  at  all  I  he  othtT 
London  hoRj>ila!H^  in  that  by  the  long 
splint,  whether  Desault's  or  Lii^ton's 
makes  little  matter,  assisted  by  short 
splints,  encasing  the  tliigh,  and  pre- 
venting any  minor  displaeenicMts  of  the 
fragments  on  each  other  (Figs.  Ill, 
111*),  T  h  esc  lat  t e  r ,  pc  r h  a  ps ,  ajx5  not  ab- 
solutcly  necessary,  and  some  surgeon  a 
only  use  the  short  splints  io  correct  any 
tlelormity  which  is  obvious.  If  short 
sph'nts  are  not  used,  it  is  an  old  aiid. 


Fio.  110.    An  t)1d,  Nutb-txt,  rnicinre  of  ttiQ  f«mi}r. 
'  .     iinlti-d  by  a  Ur^v  bnd|^>  of  bon«,  which  ouvtra     I    believe,    CfOod     prflCtlCG     to    ImildagC 

owr  tho  mediTHjir>  caiuki  of  both  rr«4nn«fits.   Thu  i  i  n   ii  . 

1  Dpfjcr  fmgiiiei.t  prujo<:te on  the  oatcr  aide  of  41)0    the  limb  cvciily   aiiu  carelully  up    to 

lower,  AiMl  in  Aimvlkiti  froni  abore  cmtwBrd*  ami     ,*  j.      r    i*  i 

fotivurdA,  while  iho  low^r  iA  diiipbiccd  ciixAuitr-    tue    seatoi    fiiicturc,  and    soiiic    sur- 
:S^:';:;"iit;::^'^''^J^^^  g^ons  carry  the  bandage  up  the  whole 

There  are  many  other  methods  of  treatment,  of  which  I  cannot  ]>rofess 

much  personal  experience  ;  for  though  1  have  occasionally  tried  some  of  them 

1  have  not  found  any  reason  for  thinking  that  they  aie  superior  to  the  above 

in  the  ordinary  fractures  of  adults,  while  they  un(|u  est  ion  ably  involve  some 

risk,  and  arc  not  so  easy  of  application.     Thus,  the  Americ4tn  surgeons  are 

fond    of  applying  the  constant  extending  force  of  a  weight  passing  over  a 

pulley  at  the  bottom  of  the  bed,  eountcr-extcnsion  Iwing  applied  by  fixing 

porinaial  band  to  the  head  of  the  bed,  so  that  the  patient  cannot  get  dfiwn 

elow  a  certain  level  in  it.     The  weight  is  in  some  eases  su])plemeuted  by 

phoit  sphnts  applied  between  the  knee  and  the  groin*    The  amount  of  weight 

aust  be  regulated  by  the  size  of  the  limb.      For  an  adult   probably  ten  or 

kwclve  pounds  would  be  alwut  the  average  (Fig.  Ho). 

Other  plans  contemplate  a  combination  of  the  steadiness  of  the  long 
plint  with  tlie  permanent  extension  produced  by  the  weight,  substituting 
!t>r  the  latter  a  spring  or  intl  in  rubber  band  or  uceumulator  inserted  into  a 
[>int4?d  splint.  Sueb  is  the  splint  invented  by  ilr.  Cripps,  in  which  th*j 
it  IS  drawn  down  awl  kept  down  hy  a  constant  clastic  force,  and  of  which 
If.  Bryant  speaks  in  liigh  terms;  and  other  similar  apparatus  have  been 
aveuted  by  Mr.  Ue  Morgan  and  other  surgeons,  but  1  have  nut  sufficient 
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experience  of  tlii'iii  to  have  formed  any  opinion  of  their  real  practical  vala^ 
as  compared  with  the  usual  plan  of  trcatmetit,^ 


,^ 
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Piff.  112. 

Ftor^>  1 1 1  nnil  \l'J.  A  rmctnr^  of  tlie  tblgh  ptiL  rrp  with  Beiuailt'n  Intig  ir{iiUnt  iinii  ^Imrt  LhiKh-nplintB.  Ptg.  I II 
shrvWii  the  ^urrpLl  fi-RHirtwcrr  Um  appHmttiti.  Tbe  Jonsr  splint  extends  fr<)»ii  th«f  f*i*>t  to  th^^  nxltln.  DoaKtilt'A 
splint  id  prtjviili-d  with  u  fnotpl«oo,  as  diown  In  Fif;r.  l^'i*  Ltftoit's  attlirit,  which  is  in  moiv  oomnion  ttse, 
tlioDgh  I  itiink  inrcHuT  C<)  l>ccatiit'»,  en^tii  In  a  Dotclictl  cjctn-inity,  extending  sc^vora^  inches  bcknr  the 
toot.  TfK*  ohjiK't  l«  to  correct  tlie  tcndenciy  Id  cTtrniou  of  ll>c  Tmrt  by  tiie  tmrtion  i'xcrrti»wl  on  it  by  tin 
bftndn^c  lnuL^iin^  thron^h  the  notch.  Tlit!  objection  to  It  ix.  thnt,  in  tlic  worriH  of  a  Iftte  booM^ftu^gieon  i  ^ 
one  of  th<>  lioflpital*  whfre  It  is  in  nw?.  *it  (tt  apt  to  *.trnit»  thp  anlclujoint.  ami  iiorM  are  IUbl«  to  foi 
about  the?  mnlieoli,  nnd  oter  the  tc ncki  Achiltlji '  ('LftnoL't/  Oct.  1&,  1874,  p,  61 'i).  7'hc  i^hrrrt.  Hpllnt«  a 
nlmnie:  oTi  the  (lerhwal  Iwind,  nx  fhowia  Ui  FijJ.  112.  Tlioy  artj  Apcnrod  by  n  maple  of  webhiug  ftrApet,  i 
tbu  lonK;  Eplint  is.  kept  iu  pomtion  by  u  Ik-IIv band.  Tlic  pciinical  band  It  ]mi.-<m^  tbrmigh  the  noteb,  tl 
around  th«  npllnt  from  b«ili>w  upwanK  and  Aiiu]ly  out  of  tlic  noidi  ftgttlUi  bebig  backlod  outaidie  ibe  spUnt. 
Tliia  bniCklo  haa  been  irfsddentivll^^  omitted  in  Fig.  111. 

Many  surgeons  adopt  the  plan  of  putting  up  the  fractured  thigh  at  once, 
or  very  soon  iiflerthe  accident,  in  an  inamoveahlc  appai*atus,  such  as  a  starched 
bandage,  a  piiiater-of- Paris  splint,  or  a  leathor  collar. 

In  America  the  limb  ia  soMetitnea  elung  by  means  of  a  bent  rod  adapted 
by  tho  front  of  the  foot,  leg,  and  thigh,  the  knoe-joint  being  slightly  bent 
Hooks  are  insertud  into  the  Imck  of  tbe  rod,  so  as  t^  eling  it  from  a  pulley 
over  the  bed.  The  frartni'e  is  carefQlly  set,  and  the  rod  then  securclj^  ban- 
daged on  to  tbe  limK  Tlic  constant  traction  of  the  weight  of  the  leg  and  foot 
is  supposed  to  counteract  any  tendency  to  shortening.  But  tho  plan  should 
only  be  employed  (if  at  all)  when  a  wound  on  the  front  or  side  of  the  limb 
prevents  the  use  of  the  ordiTiary  spliutB.  Even  in  such  cases  it  woald  t>e 
better,  in  my  opinion,  to  put  up  the  limb  ia  plaeter-of  PariSj  catting  a  hole 
for  the  wound. 

Now,  if  we  wish  to  form  an  estimate  of  the  relative  value  of  these  new 
plans,  we  have,  in  the  Erst  place,  to  enquire  what  has  been  tbe  resnlt  of  the 

>  Tbe  latent  nf  Lhe^o  plans  of  Dvikitifr  coDjit^mt  ext^ngion  will  he  foitod  dcwrili*Ml  by  Hr. 
Q,  B.  Crowne,  from  Mr.  ErictiBcn^B  ht3«pit*il  priiftico  in  the  *  Lancet/  Ociobcr  10,  1&74, 
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olJ  treatment— that  by  the  long  splint.     I  think  we  may  take  it  as  est4il>liahed 

I  by  consent  of  all  iho  boat  writers  that  in  ordinary  cases  of  fractured  femnr 


.X 


Jl 


Fro.  1I:j. 


HttctxHlon  appamiiifl  for  frnctore  of  the  thfg'b.    Bfodlflei;]  from  Oiirlun  Duck. 
'  New  y«rk  Mfxiioil  Etocor^L' 


in  the  adult  with  1 1 Ls placement,  the  result  of  treatment  by  the  long  splint  is, 
as  a  rule,  to  leave  a  (certain  amount  of  shortening,  Malgaigne,  in  fact^  goes 
BO  far  as  to  say  :  *  When  the  fragments  remain  in  contact,  or  when  wo  can 
replace  them,  and  keep  them  eo  by  means  of  their  aerrations,  it  is  eiisy  to  cure 
a  fracture  of  the  femur  without  shortening;  in  the  absence  of  these  two  con- 
ditions the  thing  js  simply  impossible*  (Packard's  *  Malgaigne/  p.  581). 
Without  going  quite  so  far  aa  this,  I  think  wo  may  say  that  everyone  wlio 
has  examined  limbs  treated  with  the  utniv»st  care  by  our  best  surgeojis  with 
the  long  sphnt  agrees  that  if  they  ai'e  measured  with  perfect  accuracy  a 
fihortening  of  at  least  half  an  ioch  is  ordinanly  found  in  the  adult,  but  that 
in  children  recovery  without  shortening  very  often  takes  place,  and  is  pro- 
bably the  rule.  In  child reTi,  however^  the  first  of  Malgaigne'a  conditions  is 
generally  present,  i.e.  the  fragments  have  never  quittml  each  other,  but 
remain  in  contact,  so  that  as  soon  as  the  limb  is  stniightened  it  is  found  to 
be  the  same  length  as  ttie  other.  By  those  wbo  advocate  the  use  of  |>er- 
manent  extension,  either  by  the  weight  or  elastic  springs,  tliis  defect  is  attri- 
buted  to  the  indisputable  fact  that  the  long  splint  can  make  no  active 
extension,  and  that  the  bandages  by  which  it  is  fixed  must  relax  to  audi  an 
extent  as  to  prevent  the  extension  made  at  the  moment  of  '  setting  *  from 
being  accuinitely  maintained.  But  it  must  be  admitted  that  up  to  the  present 
time  we  have  obtained  no  reliable  evidence  that  the  treatment  by  permanent 
extension  gives  any  better  results,  and  it  may  also  be  said  that  in  fact  the 
results  of  the  long  splint,  though  not  mathematic^illy  perfect,  are  usually  good 
enough  for  all  pnw?tical  purposes;  for  though  a  alight  amount  of  shortening 
may  in  all  cases  be  detected  by  measurement,  its  amount  in  careful  hands  is 
not  generally  so  great  as  to  bo  perceptible  to  the  patient,  since  it  is  corrected 
by  a  slight  involuntary  inclination  of  the  pelvis,  and  he  walks  withoat  limp- 
ing. It  is  in  the  more  formidable  cases,  in  which  the  fractured  ends  have 
been  gi*eatly  displaced,  or  where  the  fractui^o  is  double  or  comminuted,  that 
the  shortening  byeomes  really  a  deformity,  and  it  is  yet  to  be  proved  that  in 
socb  cases  permanent  exteusion  could  be  so  applied  as  to  remedy  this  dis- 
placement, or  that  if  applied  it  could  1m?  tolemtod  by  the  patient ;  for  it  must 
be  remembered  that  pennanent  extension  is  much  more  likely  to  produce 

^ration  of  the  skin  than  the  ordiiuiry  method,  and  alfords,  as  it  seems  to 

,  much  less  security  against  angular  deformity. 


INJURIES  OP  THE  LOWER  EXTREMITY. 


TSie  uieilicKl  of  ]>ut»In«>  op  fmctutTs  of  the  tlifgh  at  once  \h  very  iippi 
cMc  m  the  case  of  iulaTitsaud  young  childrou.  In  thorn  tliL'  long  splint  is 
well  borne,  and  tlie  bandnges  are  con8tantly  Roiled 
with  nrine  and  fiijcea,  and  require  renewal.  A 
Btareli  or  guni  bandage,  or  bi^ttutt'  still,  the  leather 
collar  here  figured,  will  keep  the  hmb  stmight, 
which  gcnerailj  is  all  that  is  wanted,  and  the 
child  may  ho  nursed,  if  in  arms.  The  collar  is 
better  than  the  immoveable  apparatus,  since  it 
can  be  clmngetl  if  necessai*y. 

Some  surgeons  are  in  favour  of  treating  frac- 
tnrt^d  thigh  in  yoniig  childi'cii  withonfc  any  ap- 
paratus at  all,*  merely  laying  the  limb  in  the 
abdueted  jx»sition  flat  on  the  bed.  I  have  treated 
some  aisos  successfally  in  this  way,  but  it  seems 
to  be  exposed  to  the  risk  of  angular  deformity,  as 
evidenced  by  the  prepai'ntioti  hero  represented ; 
and  as  all  such  risks  art?  obviated  by  the  simple  plan  above   described,  1 


Fl<3.   114.    I.«ithcr  collar   for 
treAUiicnt    of    tr*i.*tupe    «f 
itiiibl)  tfrnnr  hi  i*  et)U>1, 
npt^icr   putt    of    the    cultiir 

TctU  it?  booouiing    goile 
urine  or  fwo». 


s.v-^« 


\M 


M^ 


Fin.  116.  rractJiro  nf  tbe  fcmnr  in  jui  infnnt  fotirt<xm  tiionths  old,  which  had  Uan  tlTtttl^d  wiUiout  apUiits. 
Tlie  rtiikl  dietl  of  tnca*!*-*  tbirt>-two  <lu>*?  after  the  acdilejot.  l't»  i^ne  Is  m^u  to  bo  niuch  bent  at  Iht-  «««it 
of  fractun*.  Thi»  innlnoaitioiii  wais  *jli«rveil  and  c*mU  eoailjr  hmc  beou  rcim dit'^l  l>oU*Te  death,  ba«)  tlw 
chlkl'A  condidrjn  lultnitted  of  an>  hiUtrferpnee.  In  aiiotli<»r  c»i<«>  Biniilarl^  trwiU<d  the  bom  &bo  bent,  but 
Wfti  ettaily  HtraifhU^ntil,  und  the  nun*  roniitleteil  tjy  nit'nn*  of  a  hnitlRT  <^sIUjj-.  In  two  other  cams  tbo  tmb- 
tvau  hmh&d  vi«lU  and  without  observctl  shortening.— Fruiu  Holnic*"  *  t-urg,  liis.  of  Childhood,' 


4 


«  Se©  A  paper  by  Mr.  Bloxatii.  •  Rijspecting  tile  TreHtnicnt  of  Fnictures  of  the  Lover  Extre- 
milicii  in  the  Wurds  undof  the  care  of  Mr.  Piiget/  '  SL  BarUioloraew's  Iloap,  Rt^portB.'  ToK  li. 


A 


FH  ACT  LIRE   OF   FEMUR. 


rptriTioi  soo  wlirit  molive  I  here  is  for  nuniinj*^  ;iny  siieli  risk^  r»r  fov  I  lie*  vertical 
ovifiisiun  ijf  t\w  limli,  wlnrli  Mr.  Bmuil  rt't'OinuieiulH.'  If  ibesurLCurm  wislit'S 
it^  a  wuit^lit  can  be  hung  k)  the  cbihrn  toot  at  ttie  same  time  liS  tlie  eolliir  is 
a[n>lie(l,  l)iit  I  see  no  net.^eftsitj  for  it,  "* 

In  the  aiiult  a  fnietiire  of  the   femur  npprarK  to  be  sufficiently  eonsoH- 
tlatc*!  to  hear  the  weig'ht  of  the  \mdy  without  ilangjer  in  nine  or  ten  weeks. 

NThe  nsoul  period  for  vvhieh  treatment  in  eoutmued  is  twelve  weeks.     Six 
weeks  or  more  are  to  he  passed  in  bed,  after  which,  if  on  exaininatiou  the 
anion  stH^^ms  lirni  enough^  the  iraiiioveable  appiinitus  is  to  l)e  applied,  tmd  the 
patient  allowed  to  n\ove  about   on  crutches  for  the  remainder  of  the  period. 
When  the  immoveab!e  a[)panitns  is  used  from  the  lirst  the  patient  is  spared 
this  confinement  to  bed ;   so  that  Mr.  Eriehsen,  who  is  the  main  advocate 
for  \tH  use,  says  that  he  scarcely  ever  finds  it  necessary  t-o  kee|>  patients  with 
^bimplc  fmeture  of  the  thit^h  in  l>ed  for  moi*©  than  six  or  seven  days,     Most 
^fciiro^eona,  however,  think  that  the  tedium  of  the  eonfinement  to  l>ed  is  over- 
^■lalanced  by  greater  safety,  and  therefore  employ  some  apparatna  by  which 
^^he  scat  of  fmeture  is  exposed,  which  involves  the  necessity  of  keeping  the 
patient  in  bed. 

In  the  child,  unJer  twelve,  the  period  of  union  and  of  ti*eatment  may  bo 

rkoned  as  about  half  that  of  the  adult. 
Double  fractures  and  comminuted  fractures  are  more  dit!icult  to  deal  with, 
and  recinire  more  care  in  their  reduction  and  tivatment,  than  simple  single 
fractures.  In  sucli  eases  it  seems  to  me  undeniable  that  the  treatment  by 
the  long  splint  Is  much  superior  to  that  by  |iermanent  extension.  Compound 
fracture  of  the  femur  is  a  very  grave  accident — the  danger  increasing  with 
atTfe.  It  is  tlie  result  asually  of  gunshot,  or  of  very  severe  falls,  in  which  the 
ei^d  of  the  bone  is  thrast  thn^ngh  the  niDScles  ami  the  skin.  The  fii'st 
question  is,  whetlier  to  save  the  limb  or  amputate.  This  being  settled,  on 
the  indications  described  at  p.  Ill,  the  limb  must  be  put  up  in  the  same 
way  as  in  simple  fracture,  only  that,  if  a  long  splint  l)e  osed,  it  must  be 
bracketed,  if  necessary,  at  the  situation  of  the  wound,  which  is  hartlly  ever 
at  the  posterior  as[>ect  of  the  Hmb.     The  sargeon  should  bo  vigilant   to 

^^ detect  and  give  exit  to  matter  as  soon  as  it  has  formed, 

^H       Fractares  of  the  lower  end  of  tJio  femar  aro  very  common.  Longfisanres   Frm^iures 


an  down  into  the  knee-joint  from  a  considerable  distance;  but    the  com-   ^'j*'^*''^ 


^ 


mnnication  with  the  joint  is  often  a  matter  only  of  conjectnrc,  and  they  heal 
frequently,   as   I   lielieve,  without  any    loss    of  motion  in  the  joint.     More 
fre<|uently  the   lower  end  of   the  femur  is  separated  from   the  shaft,  by  a 
fnvctui'o    running    tmnsvei'sely   above    the   condyles,    and   often     passing 
Tertically  dowm  between  them  into  the  joint;   and  in  youth  {i.e.  behjw  the 
age  of  nineteen  or  tw^enty)  the  fracture  ofLcn  passes  more   or  less  entirely 
through  the  line  of  junction  of  the  epiphysis,  constituting  what  is  called  a 
separation  of  the  epiphysis.     I  have  shown  elsewhere  that  these  separations 
of  the  epiphyses  are  usually  complicated  with  moix?  or  less  of  fracture  of  the 
or  of  the  bony  epiphysis  itself  (sue  page  108),  and  this  is  illustrated  by 
he  two  figures  aimexed,  in  one  of  which  the  line  of  fracture  runs  up  into  the 
ihaft,  and  in  the  other  also  separates  the  two  condyles  from  each  other.    Still 
ere  are  a  few  preparations  in  our  museums  in  which  the  separation  ia  con- 
ned to  the  efn|*hysial  line.     The  ditTcrential  diagnosis  of  separation  of  the 
liysia  from  frfieture  must  l»e  geneiidly  conjectural  oidy»  resting  on  the 
nit*B  age*     It  is  conceivable  that  in  a  pure  disjunction  of  the  epiphysis 

'  Li'>,  cit.,  p.  95  L 
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the  snrgeon  might  succeed  in  absolutely    diag'fiosing    the    injury,   by 
ftbaeuco  of  buny  crepit  us,  together  with  the  mobility  of  the  fragment ;  but 


Fto,  1 16.  Portiiil  sc^pftmUfwi  of  the  low<*r 
t'ftll»hyi«i'4  *>r  ttip  femur.  TIkj  [tivTt  t»f  the 
ejiirihyfiifl  which  htnun  the  iwyer  coii- 
d3]«  is  <]ctflcl»ed  fnmi  tin-  sJiwft  by  i» 
fmctim*  inivf!j?5in«  thi^  opiphyfvlfti  Mne^ 
The  fracture*  then  Wftircati?* -ocu?  lhii> 
rtttiiilnK  clowii  into  the  Umtv  surfjit* 
{hiter-ctmdylolfl  nutch  rrf  tlit?  rf?nuir),tho 
cythr^r  MtiiiDwhut  upwArrI,  dvtiiohlnt;  Oii^ 
outer  cxintlyki  nnd  mljacent  |x>rtioti  of  the 
plmft  frtJtii'  tht?  nwt  of  the  lionc,— Prum 
ibft  Mu^cuni  of  St,  Getiirge'i*  Ucwpft^K 


Fio,  H  ;.     Aiiof  JjiT  cna**  of  M^pnru^ 
nt  tfii'  l<iworcpiijhj<Iji  of  the  ( 
vtunpUetitvil  with'  fmctuni. 
line  i>f  fnictnro',  after  runniiifc  ■ 
alKint  lifilf    trie  thickne^  of 
lx>ne  in  the  Hue  of  JTiriction  of  | 
epipfj^MM,  tbfu  turns  upwAnl:^  ] 
tkif  sbiiff,,  Imvliig  ft  largv  pnHk 
^^f  tlM'  lutUT  4vih>'rinK  t^i  tbr  oiili 
cofiijyle,— From  th*-  Iklusrum  of  f 

*  Surg,  Did.  nf  ClilltJlioixl,* 


I  fim  not  a  warn  that  any  such  ca5io  has  occurred,     Tlie  only  importance 
the  din^nnsiti  would  be  that,  if  the  surgeon   could   satisfy  him.self  that  t 
epiphysial  cartilage  had  b€<?n   injured,  he  might  warn   the   patient  or 
friends  of  the  piissibility  of  subsequent  suspension  of  growth. 

Fiiicture  of  the  lower  end  of  tlie  femur  is  in  go u em  I  perfectly  easy  to 
diagnose.  When  the  fracture  runs  transv^ersely  across  the  bnue  the  lower 
fragment  nt^ually  falls  backwards  by  the  weight  of  the  limb,  assisted  per- 
haps by  tlie  barnstrings,  and  the  mobility  and  displat*emerit  make  the  nature 
of  the  case  obvious.  If  the  se^mration  he  as  low  ms  the  epiphysial  line  it 
involves  tbe  knee-joint,  which  will  be  more  or  less  swolkm  ;  nnd  this  swelling 
may  mask  tbe  other  symptoms.  Here  also,  the  fracture  being  within  tbe 
knee-joint,  the  attiichments  of  its  capsule  hold  the  bones  together,  and 
prevent  displacement  from  ocenrring,  at  any  rate,  to  any  great  extent.  But 
ill  such  castes  the  loss  of  power  will  indicate?  the  probable  natnre  of  tbe 
injiiiy,  and  attentive  examniation  under  chloruform  can  hardly  fail  to 
elicit  definite  proofs  of  it. 

Wlien  tlie  fmeture  nms  down  between  the  condyles  it  will  often  Ix?  found 
that  the  hreailth  of  the  lower  end  of  the  femur  is  perceptibly  nicreased.    The 
condyles  may   be  moveable  on    each  other ;  and  an   important  symptom 
fracture  running  down  into  the  joint  is  the  sensation  elicited  by  rubbing  t^ 
patella  over  the  condyloid  notch.     If  there  be  any  fracture  it«  uneveun* 
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18  very  plamTj  feU,  in  contrast  to  the  smooth  motion  of  the  kneecap  in  tVie 
uninjured  Vimh. 


W  : 


tV  '  ' 


s*^ 


Fill,  1\^.  Fnictufc  of  i^'.  fomor  nboTO  the 
voiitl>'k's.  Tbi?  iicat  uf  fntcttirc  is  ni<»<n> 
tbiui  A  inches  alx»Te  tin?  lower  did  of  the 
(will?.  The  loMfor  fnitfuicnt  ij  Umwn  iM^liliid 
the  nppiv  and  displncvd  upvounU  M  much 
fw*  !§  Inch,  tb«  nnti5ro-|nwtcTU»r  diaiuoter 
of  th»?  femur  at  ttiw  purt  lining  iin>rL-  thun 
doiililed.  Til*?  callUH  Is  fonw«d  by  two  large 
brt(tgc$  of  Umi^,  brtwreii  wliic)]  there  U  ft 
jurge  mniiel,  cloi^ed  tMrlo^r.  I'be  iiu^ulltiry 
rniml  of  the  U>w«?r  fnigtiitfut  i«  iwen  Ui  be 
patent^  uiid  in  the  fiji^Muien  tbe  BMSkinfr  is 
found  t4>  lie  tbf  case  in  tbo  tiprM!>r  frutoncnt 
iib«}.— Frt>tti  MiilgAigne't  *  Atlas/  pL  it. 
No,  l. 


r^s?^ 


\ 


lt4i.*.i; 


Fto*  120.  Uiiiou  of  n  fnicturc  ninnirij^  dowu  into  tbe 
knte-joiut.  Tl>f  fnitient*  n  njiLldlt' agt-d  touji,  le- 
ooireriMl  ¥ilih  A  vr^iy  uurfol  linilij,  luid  died  &  ;y ear 
uftcm  anlB  iTctin  n  difti^ri  ut  aiiisu.  The  greattsr  jmrt 
uf  Ibc  fnui'tun.'  b  indti^l  by  uitiie<Aof  new  boue^but 
tbcr*  in  uo  new  Lwme  ml  iht?  inCervnl  bt-lwctii  tbe 
frogrmeutj  ot  tbt?  cronttvjty^  and  thr  frii^infnt'i  of 
Ibp  eartiWe  lu-o  united  by  tibroii*  tissue.— Wt. 
Geor^-'a  H«j'«pita.l  Museum,  Str.  i.  JNo.  IS'^ 


Fua.  lift.  Fracture  of  the  feinnr  jutt  abore  tbo 
condyle*.  Tbe  fm*:tniv  niu^  obijtjuuljr  "town- 
WftrflU,  outwanli.  and  n  little  forworilN^  Tbt' 
npiier  fm^nmit,  di^plactii  in  lbli(dirfL'tion»hHa 
pTiAbofl  tbe  pmttdljv  dow  nwftiilH  i\n  to  the  tMu, 
m  Ihat  tb(^  |iaU-JIa  la  rwilly  dt»lixuitcd  di>wn- 
wimls  fr(»ni  the  fi'tnur.  Tbe  l4>wftr  fra^rmctit 
rcttmbtii  pandlid  to  tbt)  npp<ir.  —  From  M»il- 
gftignc's 'A  llnii,*  pi.  tW,  Hg.  1. 

It  may  be  added  that  in  some 
cases  the  capsule  of  the  kueo-joint, 
nr  even  ilio  pair  11a  iUclf^  has  been 
wouniled  by  tbe  Mp[K'i'  Inignunt. 

The  trcateient  of  Hnc*h  fimtturca 
18  usually  very  Buccesaful.  The  beyt 
position  of  the  limb  is  bc^st,  both  for 
tbe  pur|»ose  of  Telaxuio^  the  hamstring 
muscles  and  t>f  pn.sbing  the  lower 
fffigfiient  into  posit iun  by  tiie  projeet- 
iiig  angh'  of  the  splint.  The  surfaces 
are  so  broad  in  fVaelnres  near  the 
knee-joint  tiiat  t lit- re  is  prolmbly  no 
Bhortenifig,  and  even  when  the  fracture 
runs  into  the  joint  It  often  hials  without 
producing  any  auk^leHis.  If  ankylosis 
is  apprehended  it  is  desirable,  after 
mx  weeks  of  rigid  rt  st,  to  adapt  some 
apparatus  which  can  be  removed  daily 
or  every  other  day,  for  the  purpose  of 
giving  passive  motitm  to  a  gmdnally 
ine reused  degree,  in  order  lo  obviate 
such  a  result.    Should  ankylosis  have 


T 
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taken  place  it  must  be  treated  on  ordinary  pnneiples,  and  vrill  often  jiell 
to  the  treatment. 

Componnd  frnetnre  into  the  knee-joint  is  an  accident  which,  aa  a 
general  mle,  demands  amputation ;  but  to  this  general  mle  exception 
may  be  made  iu  children  and  in  tinttsnatly  healthy  young  adalt^,  if 
surgeon  thinks  it  justifiable.  Mr,  Canton  ha.8  recorded  two  cases  in  wbic 
he  excised  the  knee-joint  for  the  secondary  resnlts  of  abscess  in  the  joints, 
after  an  attempt  to  preserve  the  limb,  in  eases  of  simple  fiucture,  or  partial 
separation  of  the  lower  epiphysiH  of  the  femur;  but  amptitation  becar 
necessary  in  both.*  How  far  the  same  operation  would  l>e  applicable 
compound  fi'actu res  into  the  joint  is  doubtfuL  In  eases  of  guusbot  fracture 
excision  has  hitherto  proved  very  unsaccessful. 


Ffiw^tiire 
of  the 
pttteUtu 


// 


Fractnre  of  the  patella  is  a  very  common  injury,  and  oecurs  in  two  mai 
forms.  The  ordinary  form  of  fracture  is  transverse,  and  is  very  com- 
monly caused  entirely  by  the  action  of  the  great  extensor  mnscle,  the  bone 
being  snapped  by  the  muscle  before  the  patient  falls  to  the  grounds  Bat 
there  are  a  certain  proportion  of  cases  (equal,  according  to  some  authors,  to 
thoKe  caused  by  musctilar  action)  in  which  the  same  transverse  fracture 
produced  by  direct  violence.'*  In  some  cases  disease  of  the  knee  has  preced 
and  may  have  been  a  prediisposinfir  cause.' 

The  fracture,  though  called  transverse,  ih  often  more  or  less  obliqne. 

is   accompanied  by   a   laceration    of  the  ,_ 

fibrous  tissue  covering  the  Ijonc ;  and  in 
proportion  as  this  laceration  extends 
completely  through  the  aponeurosis  ol 
the  extensor  muscle  the  upper  fragment 
is  liable  to  be  torn  away  from  the  lower 
by  the  action  of  the  quadriceps  extensor 
at  the  moment  of  the  accident,  or  to  be 
poshed  up  by  the  accumulation  of  blood 
and  synovial  eflTosion  in  the  cavity  of  the 
joint.  In  some  cases  the  fibrous  invest- 
ment remama  entirely  untom,  especially 
when  the  fracture  is  the  result  of  direct 
violence.  This  is  i Unstinted  by  the  an- 
nexed figure,  which  also  shows  a  peculiar 
cause  for  the  fracture,  viz.  the  direct 
impact  of  a  fragment  of  the  femur.  Fig. 
122  also  shows  the  ligamentnm  patella* 
nntorn  on  one  side. 

The  symptoms  are  usually  rejy  plain. 
The  patient  ma}'  have  snapped  the  bone 
before  falling,  or  even  with  no  fall  at  all 

(as  in  Boyer'fl  case,  where  a  coachman  snapped  hts  patella  in  making 
effort  to  hold  himself  on  to  the  coachbox).     He  will  be  almost  or  entirely 


//i 


¥i 


Fig,  121, 


A  trnnsinerec  frncturv  of  the  pfttfllK 
wLtliout  loceratioD of  ttie  tbrous tlaroi* tnltoaft 
of  the  bone,  prtxlococt  by  riuk'nc^e  acting  tnm 
witiilrt,  iit  a  iviiipoiiiid  frsctarc  of  tbe  femnr^ 
cine  of  the  frogmcisU  b»ving,  an  It  Menu,  bBen 
{IrlTcn  og&tfigt  the  depp  surface  of  tliepi^tella* 
The  ciirtjtagci  covering  the  patella  is  ftuoMOd. 
—From  SL  Geurgo'A  MoapiUI  Hiueiiiil«  Sec.  I 


'  *Pftth,  Tmtie.;  vol.  x,  p,  232;  vol.  x\.  p.  IDtx 

*  Mr.  Hutehirtson  r<*mftrkB  rery  truly,  •  In  the  uumeroiiM  wises  jn  which  direct  violence | 
applied  to  the  bone  «t  the  niotinjnt  of  fracturo,  therci  is  Riniost  iilways  muscular  conti 
Bi  mill  ran  eouflly  prL^sent,  Mid  it  is  imposaihle  to  say  which  tiikei  the  chief  shnro  in  the  Pean 
*  Mod.  Chif.  Tmns-,;  vul.  Hi.  p.  328. 

'  Bet  fig,  121  in  te»t ;  ftlso  Prtcknpd's  '  MilgHigiie/  p.  602. 
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tinable  to   eKfend    the    limb;  there   will   be  swellii>|?  artd  efTusion  into  the 
knee,  and  a  depresaion  will  be  felt  bc^tween  iha  two  fnigiiients,  the  upper 


PlO»  ISJ.  A  wpedmen  of  tnctore  of  both  patella?,  occtirriiig  in  a  iwrwe  injur) ,  from  tiie  other  efTecii  of 
whioh  the  pAtienf  died  W>  cluya  utter  t\w  lllx^ident.  On  one  ««Jtf  (a>  llie  friMrmctit*  were  widuJy  separaied, 
luid  thftn^  was  no  ati«mpt  at  any  union  ;  on  the  oth«r  Kido  (h)  the  LigonieiLtum  [mtcllje  Ikod  not  been  com- 
pletely ruptured  ;  the  frftrturwl  ends  were  in  cio»  uppusiiloii,  and  there  v,fM  mine  otnouut  of  fltm^iii  anion* 
Ilk  Ixith  tht  ctirtiliijre  bears  verj-  evklent  tnu'flfl  of  indaiumatian.  No  record  oxuts  of  Itbe  traatnient  beyond 
the  tuci  that  }ioO\  knee^  hod  lj«en  put  up  in  paKt«boivd  apli&ts  before  tlje  duiU  a,coewioii  af  th«  fAtaJ 
Kyiuptoma,  which  vnyre  dae  to  traumatic  onoephaUtia  aflor  traciuiv  ol  the  i»we  of  ih«  akull. 

one  of  which  will  Ije  moveable  at  a  hoiglit  above  tlmt  of  the  iipj)er  boi'der  of 
the  bone  on  the  other  aide.  SometiineR  the  bulging  of  the  BjTiovial  effnaion 
into  the  depression  can  be  made  out. 

The  foot  and  leg  are  to  be  placed  on  a  stTaight  epiint  properly  padded.  Tnatnit^nt 
It  used  to  be  considei*ed  es^sential  to  raise  the  foot  in  or  tier  to  i*elax  the 
extensor  muscle.  But  this  is  now  regarded  as  a  matter  of  little  moment,  for 
it  has  l>cen  noticed  that  after  the  direct  results  of  the  injary  have  subsided 
the  quadriceps  muscle  is  Jiot  conti'aeted,  but,  on  tlie  contrary,  quite  flaccid 
and  inactive  ;  ^  and  it  has  been  found  on  trial  that  the  reBults  of  treatment 
in  the  horizontal  position  of  the  limb  are  not  iuferioi*  to  those  obtained  in  the 
raised  position.^  Btill,  I  am  not  aware  that  there  is  any  valid  objection  to 
the  raised  position  of  the  foot  on  a  corafortable  appai*atu&.  I  have  often 
questioned  patients  so  treated,  who  have  complained  of  no  inconvenience; 
bat  if  they  do  find  the  position  disagreeable  I  see  no  ase  in  insisting  upon 
it.  The  main  point  is  to  keep  the  Umb  extended  and  iised  in  that  position. 
The  next  point  is  to  endeavour  to  bring  down  the  upper  trngment  and  keep 
it  as  near  the  lower  as  possible.  This  is  often  very  difficult,  from  the  per- 
sistence of  etlusion  in  the  joiot,  and 
from  tlie  slight  hold  wliieh  can  be  got 
on  the  fnigment.  I  liave  often  em- 
ployed  Malgaigne^s  hooks,  and  have 
Mg^jpfflB^JB^  not  experiencetl  any  bad   effects  frona 

^       ^-3B^;v  them.     At  the  same  time  cases  have 

^^y^  lK>en    recorded  iu    which    suppumtion 

has  fol lowed »  and  even  one,  1  believe, 
in  which  it  extended  into  the  joint, 
necessitating  amputation.  But  such 
ill  coneeqaences  are  so  rare  as  not  to 
constitute^  to  my  mind,  any  vtUid  ob- 
fjection  to  the  careful  use  of  the  books.     I  have  found,  however,  that  they 


1^0.  12^,  MalgalgDe*}  hookii  fur  fmctured  patella. 
The  hooka  are  fl  xed  eitli<;r  in  to  tha  Mldii  and  fl  bm«a 
Uasui  abovu  luid  Ijekiw  the  frairinent«,  m  ii^to 
plaater  lin»iy  appliod  in  tho««  situatlunst  and  the 
upper  p^r  ai%  thco  gradually  appruximattKl  to  Uie 
kiwet  by  iiMiaoa  of  th«  key  and  screw. 


HutchioBoD*  op.  eit.,  p.  330. 


*  Bioxnra*  in  'St.  EiHh.  Hosp.  Kep.,'  voL  iii.  p.  386. 
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have  a  uniform  teiuiencj  to  displace  the  lower  edge  of  the  upper  fragment 
upwards,  so  as  to  render  the  space  between  the  two  fnigmenis  Y-shaped,  the 
angle  backwards.  Very  close  and  usefal  nnion  may,  however,  often  bo  ob- 
tained by  their  laeans.  It  is  dosii'able  not  to  ftpply  them  till  alt  active  cffasion 
has  subsided,  but  it  is  not  necessary  to  wait  for  the  entire  remov^al  of  passive 
effusion.  Another  plan — suggested*  I  believe,  by  Mr.  CaUender^ which  I  have 
found  useful,  is  to  bitch  under  tlic  u]}per  edge  of  the  upper  fragment  a 
bandage  or  stmppiug,  to  which  a  weight  is  attached,  over  a  palley  at  the  end 
of  the  bed,  so  as  to  draw  the  upper  fragment  continuously  and  gently  down- 
wards. Numerous  other  phms  have  been  introduced,  but  they  may  all,  I 
think,  bo  comprised  under  one  or  other  of  these  heads,  viz:  (1)  to  trast  to 
nature,  assisted  or  not  by  the  niised  position  of  the  limb^  to  bring  the  frugments 
as  near  as  is  possible  on  the  fiubsidenco  of  the  effusion  ;  (2)  to  drag  the  npper 
fragment  downwards  by  books  fixed  in  the  fibrous  tissue  above  it ;  and 
{^)  to  draw  it  downwards  by  the  traction  of  bandages  or  strapping  applied  to 
the  skin  over  its  upper  end. 

The  anion  of  tbe  ordinary  tranvei-se  fracture  of  the  patella,  in  which  the 
fragments  have  been  separated  at  the  time  of  the  accident  by  a  considentble 
intei'val,  is  alwajH  (as  far  as  has  been  pi'oved  hitherto)  by  ligtimenfc,  when 
it  unites  at  alL  It  is  true  that  many  preparations  of  bony  nnion  exist  ami 
others  are  fouml,  as  in  the  annexed  tigure,  where  tlie  nnion  appears  bony 
external ly,  but  a  section  is  found  to  he  partly 
or  entirely  tibrous.  But  there  is  no  proof 
that  in  such  ca^es  tlie  fragments  liave  ever 
Ikjou  separatt'd  ;  ami,  in  fact,  from  the  traces 
of  inflammation  always  found  in  such  frac- 
tures (m  evidenced  by  the  great  thicken- 
ing  of  the  bone),  it  seems  more  prubaliie 
a  jiTwi'i  thni  they  have  been  itijuries  due 
to  dii-ecfc  violence,  as  in  Fig.  121,  above. 
No  history  has  yet  been  put  on  record 
proving  that  the  displacement  in  transverse 
fiacture  of  the  pateUa  has  ever  been  so  effec- 
tually corrected  as  to  admit  of  bony  union, 
The  cause  of  this  want  of  bony  union  ifi 
evidently  the  separation  of  the  figments, 
and  when  that  separation  has  been  very  ex- 
tensive it  is  common  enough  for  the  f rag- 
men Ls  to  be  eutirely  ununited. 

The  length  of  treatment  must  be  regu- 
lated by  the  consideration  of  the  state  of 
parts.  We  must  not  on  tlie  ouc  hand  keep 
the  knee  stiff*  for  so  long  a  time  as  to  riiik 
permanent  ank^dosis,  nor  on  the  other  allow 
movement  so  early  as  to  endanger  the  yield- 
lug  of  the  ligamentous  union.  When  tlie 
uniting  ligament  is  short  and  strong  the 
knee  is  very  useful  indeetl ;  and  it  is  doubtful  whether  bony  union,  accom- 
panied as  it  generally  is  by  much  inflammation,  is  i-cally  better  for  the  patient 
than  a  firm  fibraus  union. 

As  a  general  r'ule,  the  patient  ought  to  be  kept  in  bed  for  six  weeks,  and 
for  at  least  six  weeks  more  he  should  keep  the  iimh  in  n  splint  which  will 


rtfi.  121.  iTiiion  of  rrac'ttipp  of  ttie  patella 
viUh  hardly  n,ny  sopH^ratfon  of  tijp  fntg- 
rnmiU.  Tlio  lutter  fin>  onomiotwly  cnlNi^fcd 
In  all  tb<*ir  dirnfjnsSons,  and  th(?ir  ilimia 
much  denser  than  nnturad.  The  intcr- 
spooe  tj<>>twci5n  tliem  in  fIUo'1  with  dvn« 
flbroiLs  thsme,  and  U  nnt  inuixs  than  one. 
thlnJi  of  twi  inch  in  extont.  During  Ufe 
thfr  union  wonUl  hav«  eietiiicil  iKJiiy.  - 
From  A  j>reiwmtion  in  the  Mu*L-urn  of 
Rt.  0)?n>rjrc*»  Uo'tfilial,  StT.  i.  No,  line. 
Nothlncr  in  known  atioat  t\w  cumj  hwyond 
n>  fii't  thnl  thp  in  fin  wiw  in  St.  Gwirgi^'s 
Ilri^f^ttul  with  fnu'ttirtfj  pntcUii  many 
yyur*^  U^fore  id*  d«4»tii. 


FRACTURES   OF   PATELLA, 

not  allow  of  any  bondiTig,  after  wbicli  hv  may  use  the  leg  cauiiously,  witli  a 
laced  bandage  haviDg  an  aperture  in  front  to  reeeive  tbe  patelJa. 

The  fiucture  is  often  reproduced  hy  accidental  ruptare  of  the  uniting 
ligament,  and  persons  wlio  have  fractured  one  patella  are  liable  to  fracture 
the  other.  I  have  even  seen  two  or  three  cnBea  where  the  patella  has  been 
broken  a  second  time  in  a  different  place,  the  uniting  medium  of  the  old 
fracture  romairung  firm. 

The  fracture  which  is  purely  the  result  of  direct  violence  is  sometimes   Direct 
star^shaped  (or  Y-shafMid)  or  comminuted,  at  other  times  a  more  longitudinal    Y-Rhaf.ed 
crack  running  more  or  less  vertieally.     The  ligament um  patcllte  is  generally   fractures, 
untora,  and  in  fact  the  fracture  often  does  not  cori^espond  on  the  two  faces 


Wt^  '^ 


b^^^  -^ 


^^  ^ 


^^ 


Piu.  136,  Intomial  view  of  art  oWSqiie  fracturo  of 
ttiv  putelU,  extending  {Ifj'wnwiutiK  friim  itntr  llic 
»>ft*o  10  tho  aficJK  of  the  bone.  The  nrticiilMLr 
cartUitgi*  ia  nhit  cracked  fcran»Vf r^tly.  —  St. 
G«orgti'a  iloepiUU  Aftiscaui,  Ski.  L  Ho.  l^ti'. 


Fig.  125.  A  pAtellti,  Ahowfitg  a  vertical  fracttiru 
rurnilug  frotii  the  basi«  to  ttip  a\)fx  Mftbebtine, 
«o  lu  to  dJTiJc  it  iiitu  iaiad>  f<|uiil  halves. 
The  frBcluif  i*  joined  aUjvi;  !•}'  a j<.Dialt  ohliquc 
fiffiiirc  (*  Y-riluified  fmctiiro  '),  which  however 
(•  not  vLiible  oa  the  ciirtilage.  On  looking  at 
the  cartUagiDODS  Hiirfiice  thL*  prindpal  fTw:> 
tnm  i«  Aern  to  extern il  tlirovigh  the  dkitUBgi] 
Into  the  joint  at  thu  \ov;er  paxt  miij,  and 
when  traced  npwardcf  on  this  aspect  ii  found! 
to  br^nk  np  into  two  prluclpAl  and  nuinerinui 
nniLtlcr  fi:'»ure«<,  w}ii(-b  have  oo  correfpcmdeDOO 
with  thp  fracture  of  tbe  bone.  The  patient, 
a  J'oong  woman,  had  thrown  herself  out  of  ik 
thtnl- floor  window,  in  a  fit  of  insanity,  and 
difrd  on  tho  foUoiiiDg  dny.  —  St  George's 
HcMspItal  Miiscam,  Ser.  i.  No.  187. 

of  the  bone,  so  that  no  separation  of  tho  fragments  is  possible.  There  can, 
therefore,  bo  no  doubt  that  such  fractures  are  susceptible  of  bony  union,  and 
preparations  of  such  bony  union  exist  in  the  College  of  Surgeons*  and  other 
museums.  At  the  same  time  tho  intlammation  caused  by  the  ijijury  is 
doubtless  more  dclet-e nous  to  tlio  motion  of  the  joint  than  the  ligamentous 
nature  of  the  union  in  transverRo  fracture,  allowing  that  in  the  latter  ease 
the  bond  of  union  is  short. 

Compound  fracture  of  the  patella  is  a  rare  and  a  verj' grave  accident,  usually  Compound ' 
accompanied  hy  other  injuriis  to  the  articulatien,  which  necessitate  amputa- 
tion, but  occasionally  occurring  alone,  and  then  alloT^^ng  the  chance  of  saving 
the  limb.  Tho  principles  on  which  tho  surgeon  must  be  guided  in  hia 
choice,  whether  to  stive  the  limb  entirely  or  to  excise  the  joint,  or  to  ampu- 
tate, ai'c  the  same  iu  this  as  in  other  injaries  of  the  knee*  If  the  limb  is 
to  be  saved  all  foreign  bodies  or  fragments  of  hone  should  be  removed,  tlio 
wound  carefully  closed  and  treated  in  the  manner  which  is  believed  most 
likely  to  guard  against  subsequent  inflammation  ;  in  fact,  trea 
simple  wound  of  the  joint  (see  page  258).^ 

Fracture  of  the  leg  is  perhaps  the  moat  common  accident  wl 
»  Seo  Polund,  in  *  Mod.  Chir.  Tiuns.,"  vol  liii.  p.  4S 
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have  a  tiniform  tendency  to  diaplace  the  lower  edge  of  the  upper  fragmeni 
upwards,  so  as  to  render  the  space  between  the  two  fragments  V-shaped,  tho 
angle  hackwards.  Very  chise  and  useful  union  may,  however,  often  be  ob 
tained  by  their  means.  It  ia  desirable  not  to  apply  them  till  all  active  effadoii 
has  sulisided,  bat  it  ia  not  necessary  to  wait  for  tlie  entire  removal  of  pasBiva 
effusion.  Another  plan  ^suggested,  I  believe,  by  Mr.  Callender — which  I  have 
foii(»d  useful,  is  to  hitch  under  the  upper  edge  of  the  upper  fmgment  m 
bandage  or  strapping,  to  whieh  a  weight  is  attached,  over  a  pulley  at  the  end 
of  the  bed,  m  tm  to  draw  the  upper  fi'agment  continuously  and  gently  do^ni 
wards.  Nnmerous  other  plans  have  been  introduced,  but  they  may  all» 
think,  be  compriaed  mider  one  or  other  of  thci^e  heads,  viz:  (1)  to  trust  to 
nature,  assisted  or  not  by  the  raitsed  potiition  of  the  limb,  to  bring  the  fragments 
as  near  as  is  possible  on  the  subsidence  of  the  eflfnsion  ;  (2)  to  drag  the  upper 
fragment  do^Tiwards  by  hooks  fixed  in  tho  fibrous  tissue  above  it ;  and 
(3)  to  dmw  it  downwards  by  the  traction  of  bandages  or  sti-apping  applied  to 
the  akin  over  its  upper  end. 

Tijo  nnion  of  the  ordinary  tranverse  fracture  of  the  patella,  in  which  tho 
fi-agments  have  l>een  separated  at  the  time  of  the  accident  by  a  considerable 
interval,  is  always  (as  far  as  hiis  been  proved  hitherto)  by  ligjiment,  when 
it  unites  at  all.  It  is  true  that  many  preparations  of  buny  union  exist  and 
others  ai-e  found,  as  in  the  annexed  figure,  where  the  union  appears  bony 
externally,  but  a  section  is  found  to  be  partly 
or  entirely  fibrous.  But  there  is  no  proof 
that  in  such  cases  the  fi*aginents  Imve  ever 
been  separated  ;  and,  in  fact,  from  the  tiiices 
of  inflammation  always  found  in  such  fmc- 
tures  (as  evidenced  by  tho  great  thicken- 
ing of  tho  bone),  it  seems  more  probable 
a  priori  that  they  have  been  injuries  due 
to  diii*ct  violence,  as  in  Fig.  121,  above. 
No  history  has  yet  been  put  on  record 
proving  that  the  diffpfaoement  in  transverse 
fiacture  of  the  patella  has  ever  been  so  effec- 
tually corrected  as  to  admit  of  bony  union 
The  cause  of  this  want  of  bony  union  m 
evidently  the  separation  of  the  fragments, 
and  when  that  8e[>aration  has  been  very  ex- 
tensive it  is  common  enongli  for  tlie  fnig- 
moTitH  to  be  eiitlrily  ununited. 

The  length  of  treatment  must  be  regu- 
lated by  tho  consideration  of  the  state  of 
parts.  We  must  not  on  the  one  luind  keep 
the  knee  stiff  for  so  long  a  time  as  to  risk 
permanent  ankylosis,  nor  on  the  other  allow 
movoment  so  early  as  to  endanger  the  yield. 
iwg  of  the  ligamentous  union.  When  the 
oniting  hgament   is   short  and   strong   the 

knee  is  very  useful  indeed;  and  it  is  doubtful  whether  howj  iifi*^ 
panied  as  it  generally  is  by  much  indammation,  is  t<?ally  better  foi 
than  a  firm  fibrous  union. 

As  a  geneml  rule,  the  patient  ought  to  be  k( 
for  at  lesist  six  weeks  more  he  should  keep  tb 
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Union. 


•K 


have  a  uniform  tendency  to  displace  tlio  lower  edge  of  the  upper  fragment 
upwards,  so  aa  to  render  the  space  between  the  two  fragments  V-shiirped,  the 
angle  backwards.  Very  close  and  useful  union  may,  however,  often  be  ob- 
tained by  their  means.  It  is  desirable  not  to  apply  them  till  all  active  effusion 
bus  Babsided,  but  it  is  not  necessary  to  wait  for  the  entire  removal  of  passive 
effusion.  Another  plan — suggested,  I  believe,  by  Mr.  Callender^ which  I  have 
found  useful,  is  to  hitch  under  the  upper  edge  of  the  upper  fragnieat  a 
lianilage  or  strapping,  to  which  a  weight  is  attached,  over  a  pulley  at  the  end 
of  the  bed,  m  as  to  draw  tho  upper  fragment  continuously  and  gently  down- 
wai'ds*  Numerous  other  phins  have  been  introduced,  but  they  may  all,  I 
thinkf  be  comprised  madcr  one  or  other  of  these  heads,  viz:  (1)  tu  trostSH 
nature,  assisted  or  not  by  the  raised  position  of  the  limb,  to  bring  the  fragmeil^H 
as  near  as  is  possible  on  the  subsidence  of  the  elfnsion  ;  (!2)  to  drag  tbe  upper 
fragment  downwards  by  hooks  fixed  in  tlie  fibrous  tissue  above  it;  and 
(3)  to  dmw  it  downwards  by  the  traction  of  bandages  or  strapping  applied  to 
the  skin  over  its  upper  end. 

The  iimon  of  the  ordinary  tranverse  fracture  of  the  patella,  in  wHicJi  the 
fragmenta  have  been  separated  at  the  time  of  the  accident  by  a  considemble 
interval,  is  always  (as  fur  as  hjis  been  proved  hitherto)  by  ligament^  when 
it  unites  at  alL     It  is  true  that  many  preparations  of  h.iny  union  exii?t  and 
athera  are  found,  as  in  tho  annexed  figure,  where  the  union  appears  bony 
externally,  but  a  section  is  found  to  be  partly 
or  entirely  fibrous,     But  there  is  no  proof 
that  in  such  cases  the  fragments  have  ever 
been  separated  \  and,  in  fiict,  from  the  traces 
of  iniiamniation  always  found  in  such  frnc- 
tures   (as  evidenced  by  the  great  thicken- 
ing of  tho  bone),  it  seems  more  prubable 
a  priori    that   they  have  been  injuries  due 
to  direct  violence,   as  in    Fig.   121,  above. 
No    history   has    yet    been    put   on    record 
proving  that  the  displacement  in  ti*ansvei*se 
fiacture  of  the  patelhi  has  over  lieen  bo  effec- 
tually competed  as  to  admit  of  bony  union, 
The   cause   of  this   want  of  bony  union    is 
evidently   tho  separation   of  the  fragments, 
and  when  that  separation  has  been  very  ex- 
tensive it  is  common  enough  for  the  fnig- 
ments  to  Ik?  entirt^ly  ununited. 

The  length  of  treatment  must  be  regu- 
lated by  the  considemtion  of  tbe  state  of 
pai'ts.  We  must  not  on  the  one  hand  keep 
the  knee  stiS"  for  so  long  a  time  as  to  risk 
permanent  ankylot>is,  nor  on  the  other  allow 
movement  so  early  as  to  endanger  the  yield- 
iug  of  the  ligamentoDs  union.  When  the 
uniting  ligament    is    short  and   strong    tlie 

knee  is  Yvry  useful  indeed ;  and  it  is  doubtful  wliether  bony  union,  accom- 
panied as  it  generally  is  by  much  inflammation,  is  really  better  for  the  pat  ient 
than  a  11  rm  fibrous  union. 

As  u  gmienil  rule,  the  patient  ought  to  be  kept  in  bed  for  six  weeks,  and 
for  nt  letHt  six  weeks  more  be  should  keep  the  limb  in  a  splint  which  will 
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bandage  baving  an  aperture  m  trout  to  reco 

The  fracture  is  often  rt^ produced  by  accidental  rupture  of  the  nniting 
ligament,  and  persons  who  bavo  fractured  one  patella  arc  liable  to  fi-acture 
tbe  other.  I  have  even  seen  two  or  three  caaes  where  the  patella  has  been 
broken  a  second  time  in  a  different  place,  the  uniting  medium  of  tbe  old 
fractnre  remain mg  6rm, 

The  fracture  which 
atar-f4ha})ed  (or  Y-gthaped)  or  commimit<  d,  at  other  times  a  mere  longitudinal   y^bij^d 
crack  running  more  or  less  vertically.     The  ligament  am  patelhe  is  generally   fracture*, 
untorn,  and  in  fact  the  fracture  oft^n  does  not  correspond  on  the  two  faces 


is  purely  the  result  of  direct  violence  is  sometimes   Direct 
'^         *'  verticftl  or 
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Pro.  ia«.  IiiU-mul  view  of  on  obll^ine  frAc-tims  of 
the  iMteUA,  tixtetidJiig  rio^nwardlH  tmm  near  the 
Imm  to  tho  ftiiei  of  tho  Jrsne,  Tlie  nrticulAr 
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|9ta.  ISA.  A  p<it«11a,  showing  m  vertical  Cnu^iurc 
rufixiiiig  from  tho  biiM  t4i  tlj*  ttvjejt  of  the  buM, 
»o  at  Ut  4liviik>  tt  into  ntarly  tsiutii  hfUves, 
Tliii  friicturc  is  jotncil  aUivu  bj  tiKiim]l  oblique 
flKurr  (•  Y'Khufied  frncturo  ')„  which  however 
^Dot  visible  ou  tbf  cart ilft|w:e.    On  [wiklng  at 

ttuv  if)  -icvn  to  extt^TMl  through  tho  cartUd^e 
into  t^te  joiitt  at  the  lower  part  onljt  luod 
when  trftOf'l  npmirflA  on  this  lu^-peci  ii  found 
'  f  brvnk  up  into  two  pri»cipai  and  iitimero^ui 

IJer  i!fistiiii»,  which  buvc  no  correspondence 

1  the  fmctun*  of  the  bone,  llic  paiicnt, 
I  young  woman,  tiad  thnnwn  iRTEself  out  of  a 
third- tt(*cjr  \^iD<hm-,  in  a  Ht  of  insanity,  and 
died  on  tho  foUowiug  day.  —  St.  QcorgeV 
Hospital  MuMQin,  Ser.  i.  No.  187. 

of  the  bone,  so  that  no  separation  of  the  fragments  is  possible.  There  can» 
therefore,  be  no  doubt  that  such  fraeturee  are  suseoptible  of  bony  onion,  and 
|jreparations  of  such  bony  union  exist  in  the  College  of  Surgeons'  anr]  other 
museums.  At  the  some  time  tho  inflamniation  caused  by  tbe  injury  is 
doubtless  more  deleterious  to  the  motion  of  the  joint  than  tlie  ligamentous 
nature  of  the  union  in  transverse  fraetarc,  allowing  that  in  the  latter  case 
the  bond  of  union  is  short. 

Compound  fracture  of  the  patella  is  a  rare  and  a  very  grave  aeeident,  usually  Compound 
Bccompaiiii-'d  hy  other  injuries  to  the  articulation,  which  necessitate  ampnta^ 
tion,  but  occasionally  occun'ing  alone,  and  then  allowing  the  chance  of  saving 
the  limb.  Tho  principles  on  which  the  snrgeon  must  he  guided  in  his 
choice,  whether  to  save  the  h*mh  entirety  or  to  excise  the  joint,  or  to  ampu- 
tate, are  tbe  same  in  this  as  in  other  injuries  of  the  knee.  If  the  limb  is 
to  he  saved  aU  foreign  bodies  or  fragments  of  bone  should  bo  removed,  the 
wound  carefully  closed  and  treated  in  the  manner  which  is  believed  most 
likely  to  guard  against  subsequent  inflammation  ;  in  fact,  treated  like  a 
simple  wound  of  the  joint  (see  page  2tj8).' 


Fracture  of  tlie  leg  is  perhaps  the  most  common  accident  which  is  met  Frncturc 
^        ^         ^  of  th<?  leg. 

*  See  Polaad,  in  *  Med.  Chir,  Tftins./  vol  liii.  p.  49. 
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with  in  oa.r  hospital,  since  raost  of  the  other  common  fractarea  are  treated 
at  the  patient's  own  honBc.  It  ocears  mostly  in  adult  life,  children  being 
comparative! J  rarely  tlio  snhjocts  of  this  injury  ;  and  as  a  general  rule,  when 
the  fracture  is  simple,  the  patient  reco\ror3  with  no  permanent  disablement, 
though  to  this  rule  there  are  unfortunately  numenms  exceptions. 

The  fi-acture  usually  occurs  at  the  junction  of  the  middle  and  lower 
thirds  of  the  leg,  and  both  Ixmes  are  usually  broken,  the  fibula  often  at  a 
higher  level  than  the  tibia;  the  lower  fragment  is  generally  displaced  back- 
wards,  as  though  drawn  by  the  gastrocnemius,  so  that  its  upper  end  projects* 
under  the  skin,  and  sometimes  ptinctures  or  perforates  it.  Tlie  displaceraent 
varies  chiefly  with  the  direction  of  the  fractare  through  the  tibia  :  when  this 
is  nearly  or  truly  transverse  there  is  otlen  little  or  no  displacement ;  when 
the  fmctiire  runs  from  the  front  of  the  bone  obliquely  downwards,  the  upper 
end  of  the  lower  fmgmcnt  may  he  diaplat^ed  behind  the  lower  end  of  the 
upper  ;  but  generally  the  obliquity  is  in  the  reverse  direction,  or  the  fracture 
is  commiautedj  and  then  the  displacement  is  as  described  above,  combined 
very  probably  with  some  rotation  of  the  lower  fragment  outwards.  '  Out  of 
nineteen  specimcna  of  united  fracture  of  the  leg  '  examined  by  Mr.  Shaw, 
*  sixteen  had  the  lower  fi-agment  rotated  outwardly,  and  situated  somewlvat 
t-o  the  outer  side  mid  behind  the  upper.' 

There  is  hardly  ever  any  difficulty  in  the  diagnosis.  The  cause  should 
engage  some  attention.  Generally  the  fracture  is  the  result  of  indirect 
violence,  aa  in  falls  on  the  feet.  But  it  may  be  cansed  by  a  blow  or  kick  on 
tlie  fjart  itself,  which  is  of  course  accompanied  by  more  bruising  of  the  soft 
parts.  The  treatment  is  very  simjVIe  in  ordinary  cases.  The  bones  being 
sedulously  brought  into  exact  ap[)Osition,  are  to  he  kept  so  for  aboat  eight 
weeks,  when  the  patient  may  be  allowed  to  nse  the  leg,  with  merely  the 
support  of  a  bandage.  The  apparatus  for  maintaining  the  bones  in  appoei- 
tion  are  very  nnmcrous.  It  is  usual  in  hospital  practice  to  apply  side-splints, 
i.e.  two  thin  pieces  of  board,  properly  pmlded,  cut  somewhat  to  the  shape  of 
the  side  of  the  leg,  and  provided  with  a  footpiece.  These  arc  kept  on  with 
straps  and  bandages,  care  being  taken  to  see  that  the  heel  is  weli  padded,  so 
that  the  skin  is  not  cut  by  the  bandage,  and  to  see  that  the  foot  is  at  right 
angles,  otherwise  the  upper  end  of  the  lower  fragment  might  be  again  dis- 
placed forward.  The  patient  is  then  kept  in  bed  for  four  weeks,  after  which 
the  limb  is  encircled  in  pasteboard  or  leather  splints  for  the  other  four  weeks, 
and  ho  is  allowed  to  move  about  on  crutches  with  the  foot  slung  ft'om  the 
neck.  But  it  is  very  common,  particularly  in  the  case  of  pei^ons  whose 
business  renders  it  important  for  them  not  to  be  confined  to  befl,  to  put  up 
the  fracture  in  a  paeteboai'd,  plaster- of- Paris,  or  other  case  at  once,  if  there 
ifl  no  bruising,  or  else  as  soon  as  the  bruising  has  subsided ;  and  the  practice 
is  a  safe  one,  if  caix?  is  tuken  in  applying  the  Imndage  at  firsthand  reasonable 
precautions  observed  afterwards  to  guard  against  subsequent  swelling.  I 
have  never  myself  seen  any  ill  con.sequences.  Yet,  as  the  practice  certainly 
involves  some  risk,  in  consequence  of  the  withdniwal  of  the  seat  of  fracture 
from  the  snrgeon*s  observation,  it  may  be  well  to  explain  this  to  the  patient, 
and  obtain  his  consent.*     In  fi'fictures  with  mucli  bruising,  or  comminution, 

^  '  Path.  Soc,  Trans.,*  vol.  ii.  p.  12 j. 

^  A  cHse  "wns  reported  ckimu  years  ago  iti  w  liich  it  Burgtion  put  up  a  fnicturo  of  the  leg  (io  a 
joung  child)  in  a  plaster  cnee  immeirliatoly  after  the  accident,  and  nllowud  tlio  pirents  to  tnk« 
th©  child  home.  The  parts  Rwelled,  and  tlits  littlp  patient  bemrao  unea^Vv  The  pareDta 
brought  the  child  back  lo  th&  surgoon.     He  iruB  ia  too  great  a  hurry  at  thu  time  lu  make  the 
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or  displacement,  one  of  the  plans  recommended  below  for  the  treatment  of 
compound  fractures  may  be  employed. 

Fractures  of  the  tibia  alone  are  much  less  common,  since  the  force  re-  Fracture  of 
quired  to  break  this  bone  generally  fractures  the  fibula  also,  and  they  are 
usually  the  result  of  direct  force.  There  is  little,  often  no,  displacement,  since 
the  fibula  acts  as  a  kind  of  splint  and  prevents  the  separation  of  the  ends. 
They  must  be  treated  in  the  same  way  as  fractures  of  both  bones,  and  are 
peculiarly  appropriate  for  putting  up  in  a  case  directly  after  the  accident, 
provided  the  state  of  the  soft  parts  permits  it. 

Fractures  of  the  fibula  alone  are  very  common,  the  usual  cause  being  in-  Fr«fiture 
direct  yiolence,  as  a  false  step,  or  slipping  off  the  pavement,  or  falling  with  fibula, 
the  foot  jammed.  The  bono  is  generally  fractured  near  the  junction  of  the 
lower  and  middle  third,  though,  especially  when  the  cause  is  a  direct  blow, 
any  part  may  be  broken.  The  diagnosis  is  not  always  easy,  for  there  is  often 
no  displacement,  and  the  patient  can  iji  rare  cases  even  walk.*  Whenever  a 
patient  is  totally  or  almost  entirely  unable  to  walk,  and  complains  of  fixed 
pain  referred  to  a  certain  spot  in  the  fibula  on  active  or  passive  motion,  frao- 
ture  may  be  suspected.  The  best  plan  to  detect  it  is  to  rotate  the  foot,  keep- 
ing the  fingers  of  one  hand  on  the  suspected  part ;  or  to  press  alternately  on 
both  sides  of  the  supposed  fracture.  The  existence  of  the  fracture  will  be 
proved  either  by  crepitus  or  by  the  fact  that  the  upper  part  ^f  the  bone  does 
not  share  the  motion  impressed  on  the  lower  fragment.  If  the  surgeon 
remains  in  doubt  whether  the  injury  is  a  fracture  or  a  severe  sprain,  he 
should  treat  it  as  fracture.  When  deformity  exists  there  is  no  difficulty  of 
diagnosis.  The  deformity  consists  in  eversion  or  abduction  of  the  foot,  which 
is  ascribed  by  Malgaigne  and  others  to  efforts  made  by  the  patient  to  walk,  in 
which  the  foot,  having  lost  the  guard  afforded  by  the  external  malleolus,  is 
•  necessarily  turned  outwards.  It  is  to  remedy  this  displacement  that  the 
various  formal  plans  of  treatment  are  designed.  Usually  nothing  is  required 
beyond  side-splints,  or  a  case  of  pasteboard  or  plaster,  since  the  displacement 
is  easily  remedied  and  there  is  nothing  to  reproduce  it.  The  fracture  should 
be  kept  in  apposition  for  six  weeks.  The  plans  which  are  intended  to  act 
decidedly  on  the  displacement  are :  1.  Pott's  method — the  patient  being  placed 
on  the  injured  side,  with  the  knee  bent  to  relax  the  gastrocnemius  muscle, 
the  foot  inverted,  a  splint  applied  to  the  inside  of  the  leg,  not  reaching  the 
foot,  and  a  side-splint  with  a  footpiece  to  the  other  side  of  the  leg  and  foot, 
the  footpiece  being  more  thickly  padded  than  the  leg,  so  as  to  turn  the  foot 
inwards.  2.  Dupuytren's  method,  in  which  a  straight  splint  is  applied  to  the 
inside  of  the  leg,  reaching  several  inches  below  the  foot ;  a  wide-shaped  pad 
is  applied,  with  its  broad  end  downwards,  corresponding  to  the  internal  mal- 
leolus. The  foot  and  leg  are  bandaged  to  the  splint,  and  by  making  the  pad 
of  sufficient  thickness  any  amount  of  inversion  of  the  foot  which  is  judged 
necessary  to  disengage  the  lower  fragment  (which  is  supposed  to  be  locked 
in  or  turned  towards  the  tibia)  can  be  secured. 

Pott's  fracture,  or  fracture  of  the  fibula  complicated  with  dislocation  of  the 
ankle,  will  be  found  treated  of  under  the  latter  heading. 

When  fractures  of  the  leg  are  compound  the  injury  becomes  much  graver,  5?°JJ°"°* 

proper  examinHtion  by  remoTing  the  apparatus.     The  whole  8kin  sloughed,  amputation  had 
to  be  performed,  and  the  surgeon  was  justly  cast  in  damages. 

'  I  once  saw  a  case  in  which  a  patient  had  been  walking,  though  with  pain  and  difficulty, 
for  some  days  after  a  fracture  of  the  fibula.  Still  more  rarely  a  patient  can  walk  for  a  time 
with  fracture  of  both  bones. 
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and  the  treatment  a  matter  of  more  anxiety,  Muiiy  sncb  fractures  pmve 
fatal  ID  the  practice  of  civil  life  from  pyaemia  or  diffuse  iiiflammation,  and 
in  military  surgery  they  are  still  moi^e  fatal.  The  cause  of  tbe  accident  has 
muclj  iuflnencc  on  tlie  proL^ress  of  the  case.  When,  as  ofteu  happens,  the  frac- 
ture was  originally  simple,  bat  the  patient  in  ttying  to  move  has  poshed  one 
fragtneufc  (gctjerally  the  upper)  through  the  skin,  there  is  little  or  no  lacera- 
tion of  the  soft  parts  beyond  the  mere  skin-wonnd,  and  tliore  is  generally  no 
diliiculty  in  getting  the  bones  back  into  position  with,  or  even  without,  » 
slight  division  of  tlic  i^kin,  which  sometimes  lightly  grasps  the  protruding 
fragment.  But  when  the  bonca  have  been  crushed  by  a  heavy  body  passing 
over  or  striking  the  limb,  and  this  force  haa  at  the  same  time  carried  the 
lower  end  of  the  leg  backwards,  the  injury  is  often  extensive  and  difficult  to 
deal  with  ;  the  soH:.  |iarts  are  greatly  contused  and  lacerated,  the  bonc»fi  com- 
minatedj  and  the  comminuted  fragments  very  likely  much  displaced,  so  that 
they  can  Imrdly  be  got  into  position  by  any  manipulation;  besides  which  the 
poriosfceum  is  often  stripped  off  the  fragments  to  a  great  ext-ent,  rendering 
thetr  subserpicnt  death  very  probable. 

The  tirst  question  ii*,  whether  the  limb  can  be  saved  or  no ;  the  next, 
whether  to  remove  any  of  the  fractured  booc  or  no. 

In  revolving  to  save  the  limb  or  to  amputate,  the  surgeon's  first  thought 
is  as  to  the  extent  of  lacei'ation  of  the  soft  parts,  sitice  if  this  is  so  great  as 
in  his  judgment  to  make  trainnatic  gangrene  iiieviEal»le,  it  w^ould  be  folly  i 
defer  an  operation  w*hich  must  ultimately  follow,  and  which  can  never  i 
be  performed  with  so  good  a  prospect  of  recovery,  Again,  if  either  of  the 
inain  aiieries  li^  wounded  it  is  better  to  amputate,  at  least  in  an  adult.  In  a 
cliild  »ir  a  y<juth  perhaps  it  might  be  justifiable  to  wait  till  gangrene  had  com- 
menced. And  if  the  amount  of  exposed  bone  be  very  great,  and  the  patient 
advanced  in  years  or  broken  in  health,  it  maybe  better  to  amputate.  But  the- 
experience  of  modern  surgery  has  shown  conclusively  how  niucli  may  be  done 
in  saving  limbs  which  would  some  time  ago  have  Ixien  unhesitatingly  con- 
demned. Many  of  these  cases  have  been  brought  to  a  snceessful  terinination 
by  the  *  antiseptic '  method  and  many  by  other  carefully-devised  plans  of 
treatment.  Without  dogmatising  on  the  subject,  I  believe  T  exj^ress  the 
genertil  opinion  of  surgeons  of  experience  in  saying  that  careful  attention  to 
the  instant  closure  of  the 
w  o  and ,  gr  ad  u  a  ted  s\i  pport, 
and  exact  apposition  are  more 
essential  to  success  than  any 
special  applicatiun.  Yet  it 
aeems  rational  to  close  the 
wound  w  ith  a  substance  which 
is  not  in  itself  liable  to  pn- 
trefy,and  which  tends  to  pre- 
serve tlie  jmrts  bcluw  from 
putrefaction.  Sir  A,  Cooper 
recommended  Hut  st4?eped  in 

the  patient's  ow^n  blood,  be-  Fia.  127.   SftiUT*siiwajjy. 

lieving  that  this  would  form  a  medium  of  union;  but  this  is  now  rarely  used. 
Many  other  substances  nm  in  use.  Dry  cotton- wool  is  an  exec! lent  applica- 
tion ;  or  collodion  or  the  *  styptic  colloid'  of  Dr.  Kichardson  may  be  employed . 
but  of  all  substances  which  I  havo  tried  it  seems  to  me  that  carboHsed  oil 
(alxjut  1  of  the  acid  in  G  or  8  parts)  is  the  best.     Before  the  parts  can  be  re- 
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duced  it  is  often  necessary  to  remove  a  projecting  splinter  with  the  saw  or  l>ono 
nippers ;  and  I  Jbave  removed  as  mncli  as  two  inches  of  tlio  tibia  with  perfect 
snccess.  Great  care  should  be  t^^ken  to  watch  for  any  indication  of  the  forma- 
tion of  matter,  and  to  give  it  exit  when  necessary ;  and  if  general  swelling  of 
the  limb  or  diflbse  inflammation  of  the  cellular  membrane  calls  for  it,  free  inci- 
sions should  be  pnietised.  When  reduced  the  limb  must  he  put  npon  a  back- 
sphnt,  with  a  footpicce,  such  as  Macinfcyre*s  or  Assalini's,  which  will  hold  the 


/J 


Fuj.  128,    Uacintyre's  splint,  locHlldied. 


JhD.  139.  A^JMlliiJV  fmctnre-box.  A,  foot-Filcc^.  &  B  E),  tmttofifi  for  attach  men  t  of  Btrnpe^  londAgei,  iw.,  to 
make  tireamre  lu  reqiiincf.  c,  acrew  Tor  dniwiti^  ttitj  f(K>ti>iecQ  downt^ttrdA  ojid  <m  multinB  extenjilon,  or 
in«r(!flJiJJig  it  frtjm  liru<?  to  tlIu<^.  \\  screw  for  alt4iriiiK  tlio  kicllnntloci  af  the  ffNjtpict.e,  r,  u  perforated!  jmA 
Attachctl  to  tbc  kn«c»  ejnbrnclng  and  flxliig  the  i^katolia,  and  tbtii  making  csotiiitGruxtengioii. 

fractnred  ends  securely  and  yet  give  access  to  the  wound.  The  wound  is  always 
on  the  front  or  side  of  the  leg  in  fractnrt^s  not  caused  by  gnnshot.  In  the  latter 
some  special  contrivance  must  he  extemporised,  if  the  wound  is  in  the  calf. 

Division  of  the  tendo  Achillis  has  been  highly  spoken  of  by  some  eminent 
surgeons/  as  Mr.  De  Morgan,  as  a  preliminary  to  the  reduction  of  some  simple 
and  compound  fractures  of  the  leg,  where  the  upper  end  of  the  lower  frag- 
ment is  much  tilted  forwards  and  reduction  seems  to  be  opposed  by  the 
tension  of  that  lend(_tn.  The  need  for  this  measure  may  be  inferred  from 
careful  examination  of  the  limb  under  chlorofonn*  If  the  tendon  under 
these  circurast'ances  be  still  rigid  I  have  no  doubt  that  much  good  may  be 
obtained  by  its  division,  though  in  the  few  instances  in  which  I  have  myself 
pmctised  the  operation  I  eannot  say  that  it  was  successful  in  obviating 
defonnity  ;  and  in  one  the  wound  jsuppurated  extontjively,  and  this  snppu- 
i-ation  mueh  retarded  the  care. 

Finally,  I  may  say  that  a  certain  amount  of  displacement,  if  unattended 
by  much  shortening,  is  not  a  very  grave  evil,  and  that  in  cases  of  displaced 
simple  fractuj'e  it  is  better  to  acquiesce  in  this  result  than  to  run  any  risk  of 
converting  the  simple  into  an  inflamed  and  so  into  a  compound  fracture  by 
injudicious  attempts  at  complete  reduction. 


Fractures  of  the  bones  of  the  foot  are  singularly  rare,  considering  the   Fmcturcs 

in  the  ftrat. 
*  So«  a  figure  in  the  chapter  on  *  Teuobomy.* 
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great  frequency  of  falls  and  sprains  in  that  part,  showing  the  efficiency  of 
the  protection  which  the  ligaments  of  the  foot  afibrd.  They  are  met  with, 
however,  both  as  the  result  of  direct  and  indirect  force. 

The  OS  calcis  is  fractured  from  falls  on  the  heel  or  from  the  passage  of  a 
wheel  over  the  foot,*  and  the  nature  of  the  injury  may  escape  detectioD. 
This  failure  of  diagnosis  may  be  of  little  moment  to  the  patient,  since  no 
apparatus  is  needed  to  keep  the  parts  in  position,  and  by  the  time  he  is  aUe 
to  put  the  foot  to  the  ground  the  bone  will  be  consolidated.  But  usually  the 
increased  breadth  of  the  heel  will  point  to  the  nature  of  the  injury,  and  oie- 
pitus  can  be  detected  by  proper  manipulation.  In  some  cases  a  fragment  may 
be  drawn  up  the  leg  by  the  action  of  the  gastrocnemius.  All  that  is  neoesaaiy 
is  rest  and  soothing  applications.  When  the  fracture  is  compound  and  the 
fragments  are  completely  severed,  it  may  be  well  to  remove  the  loose  portioins. 

The  astragalus  can  only  be  broken  by  indirect  force,  and  when  fraotafed 
the  fragment  is  very  often  dislocated  also,  leading  to  the  symptoms  of  dislo- 
cation. When  this  is  complicated  with  a  wound  (compound  fracture  and 
dislocation)  the  displaced  portion  should  be  removed  ;  otherwise  the  parts 
should  be  reduced  and  kept  in  position  for  about  six  weeks,  when  the 
power  of  standing  and  walking  will  probably  be  regained. 

Fractures  of  the  other  bones  of  the  tarsus  call  for  no  remark  ;  indeed,  as 
separate  and  distinct  injuries  they  are  unknown,  though  any  of  the  smaller 
tarsal  bones  may  be  implicated  in  severe  crushes. 

Fractures  of  the  metatarsal  bones  and  phalanges  require  only  rest,  when 
simple.  When  compound  the  question  of  amputation  is  regulated  mainly  by 
the  amount  of  the  accompanying  laceration. 

Dialocation  The  dislocations  of  the  hip-joint  are  usuaUy  described  now,  as  they  were 

of  the  hip.  i^y  gjj.  ^stiey  Cooper,  as  occurring  in  four  chief  directions:  1.  Upwards 
and  backwards  on  the  dorsum  ilii.  2.  Backwards  into  the  sciatic  notch.  3. 
Downwards  into  the  obturator  foramen.  And  4.  Inwards  on  to  the  pubes. 
Other  dislocations,  called  *  anomalous,*  are  met  with,  which  perhaps  would 
be  better  styled  *  uncommon ;  *  the  fact  seeming  to  be  (as  stated  by  Mr. 
Bryant  *  )  that  *  there  is  good  reason  to  believe  that  the  head  of  the  thigh- 
bone may  rest  at  any  point  TOund  its  socket.* 

The  following  are  the  features  of  the  common  dislocations : — 
1.  In  dislocation  on  to  the  dorsum  ilii  the  limb  is  considerably  shortened, 
and  is  inverted,  so  that  the  knee  points  inwards  over  the.  lower  part  of  the 
uninjured  thigh,  and  the  toes  rest  on  the  instep  of  the  sound  foot.  The 
trochanter  major  is  elevated,  lying  nearer  the  spine  of  the  ilium  than  natural, 
and  is  turned  outwards,  so  that  the  buttock  is  broader  and  flatter  than  the 
other  ;  the  head  of  the  bone  is  to  be  felt  on  the  dorsum,  more  or  less  distinctly, 
according  to  the  fatness  of  the  parts.  Voluntary  movement  is  abolished, 
and  passive  motion  (which,  it  should  be  observed,  elicits  no  crepitus)  is  nearly 
abolished  in  all  other  directions,  but  may  be  etfccted  to  a  slight  extent  in 
the  direction  where  the  displacement  points  ;  i.e.  flexion,  adduction,  and 
internal  rotation. 

The  diagnosis  of  this  injury  is  generally  very  easy — from  fmctnre  of  the 
neck  of  the  femur  by  the  fixed  position  of  the  limb,  the  absence  of  crej)itus, 
and  the  position  of  the  bone  on  the  dorsum  ilii — from  dislocation  the  icsult 

*  It  is  said  that  the  tuberosity  has  been  torn  from  tlie  restol  tlie  bone  by  nuiscuhir  action, 
but  this  seems  dubious. 

*  Bryant's  •  Practice  of  Surgery,'  p.  802. 
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of  diftease  by  the  history  of  the  case— and  from  the  other  dJsIocatiotiB  by  the 
symptoms  which  will  be  iin mediately  described. 

The  period  at  which  reduction  can  be  effected  was  Bxed  by  Sir  A. 
CtK>per  at  about  two  months— and  this  seems 
to  be  true  in  general — for,  though  dislocations 
have  been  sticcess folly  reduced  at  very  long 
periods  after  the  injury/  it  must  always  be  doubt- 
ful whether  more  harm  wiil  not  be  done  by  the 
necessary  force  than  the  prospect  of  benefit  from 
the  reduction  of  the  bono  justifies.  This  must 
be  left  to  the  judgment  of  the  surgeon,  founded 
on  the  symptoms  of  the  ease  before  him,  and  the 
result  of  careful  examination  Tinder  aujesthesia* 
But  it  may  be  observed  that  the  attempt  is  far 
more  hopeful  and  far  more  justifiable,  now  that 
aufflsthetics  are  uaed,  than  it  was  in  Cooper *s  time. 
The  obstacle  to  reduction  is  not  ouly  that  the  head 
of  the  bone  will  probably  have  contracted  ad- 
hesions to  the  neighbouring  parte — for  these 
adhesions  will  most  likely  yield  to  properly  ap- 
plied force — but  that  the  shape  of  the  parts  may 
have  changed,  the  acetiibulum  being  more  or  lt*s» 
filled  with  inflammatory  deposit,  and  the  head  of 
the  femur  enlarged  by  inflammation,  and  resting 
in  a  new  socket  which  it  has  worn  for  itself  on  the 
dorsum  ilii.*  But  this  is  by  no  means  always  the 
caae.  Thus,  Mr.  Brodhnret  says  that  he  has  found 
the  cotyloid  cavity  retaining  its  depth  and  covered 
with  cartilage  after  the  head  of  the  femur  had  been  disbcated  for  three 
years,  and  refoi-s  to  a  case  in  which  Fouroier  found  the  acetabular  cavity 
perfectly  natural  thirteen  ytjars  after  dislocation  ;  and  from  these  cases 
[  be  infers  that  the  altered  shape  of  the  hetid  can  never  prevent  the  return  of 
the  bone  into  the  articular  cavity.^  However,  I  cannot  but  believe  that 
inflammatory  changes  do  sometimes  go  on,  both  in  the  dislocated  head  and 
in  and  around  the  articular  cavity,  which  render  the  secure  I'eduction  of  the 
joint  impossible  j  and  that  the  presence  or  absence  of  these  changes  depends 
in  a  great  measure  on  the  amount  of  motion  of  the  parts. 

There  has  been  a  great  change  in  x*ecent  times  in  the  proceedings  for 
reducing  a  dislocation  of  the  hip.  Sir  Astley  Cooper,  who  was  the  great 
authority  on  this  subject,  taught  that  the  difficulty  in  reduction  depended 
mainly  on  the  resiatjince  of  the  muscles,  and  prescribed  that  thiB  resistance 
should  be  overcome  by  traction  exercised  very  much  in  the  line  of  the  dis- 
located fetnnr.  The  patient  was  accordingly  to  be  laid  on  his  back  and  the 
limb  extended  by  pulling  the  knee  in  a  direction  crossing  the  lower  third  of 
kthe  opposite  thigh  ;  the  pulleys  being  generally  used  and  applied  to  the  femur 
just  above  the  condyles,  while  the  pelvis  was  fixed  by  a  perineal  band  to  a  staple 

*  Mr.  Urichsen  gives  references  to  sevpml  cases  in  which  old  diislocatioiiH  hftvo  been 
duced.    Th<!  longest  penod,  bowrever,  for  the  hip  is  seventy-eight  daju. 

*  For  an  ejtample  of  the  enla-rgemeat  of  a  dislocated  bone,  and  the  new  f*ocket  formed  en 
be  surfuce  upon  which  it  rests,  uee  the  head  of  thti  nidius  in  the  drawLag  of  old  dialocjttioii 

rthe  elhow  Fig.  92,  p.  2oL 

*  *  Sl  George's  Hosp.  Reporti*/  toL  iii.  p.  70. 


Heiluctitin* 


Flo,  MO,  Dklociition  on  the  doisum 
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beKind  the  patient's  head.     But,  &ince  the  use  of  cliloroform,  dislocations  are 
geiiemlly  rtMlnced  without  auy  such  expenditure  of  force,  and  the  success  of 


Fn  J .  I »  K    RtitliUT^Um  of  (llalocfttton  on  tb«  dLtrium  llii*    B^  Sir  A.  CeK»p«r*a  mettiod. 

the  *  flex  ion- method  *  lends  additional  probability  to  Btgelow's  opinion,  that 
the  obstaclo  to  reduction  is  t*)  be  foand,  not  in  the  muscles,  but  in  the  resist- 
ance of  the  fibrous  capHnle  of  the  joint,  and  mainly  of  that  excessively  strong 
part  of  it  which  is  unnally  dcscribrd  as  *  iho-femoral,'  and  which  he  describes 
and  figures  as  the  *  Y-liganieni/  the  tibres  bifurcating,  more  or  less  cle^irly 
below  at  itfl  attachment  to  the  anterior  trochanteric  line,  so  as  to  i*esemble 
the  letter  Y  reversed.     That  the  ligament  sometimes  has  this  arrangement  is 
indispntabk'T  and  it  is  equally  indisputable  that  in  many  cases  (I  think  in  the 
great  majority)  no  SEch  dispo^iition  of  the  £ibi*es  can  bo  shown  to  exist  nnless 
made  by  the  dissector.     Nor  dui^s  Bigtlow  describe  it  as  a  constant  stmctupe. 
His  words  are ;  *  The  divergent  branches  of  the  Y-ligament  are  sometimes 
well  developed,  with  scarcely  any  intervening  membrane.    In  other  cases  the 
intermediate  tissne  is  thicker,  and  requires  to  be  slit  or  removed  before  the 
bands  are  distinctly  defined ;  and  sometimes  tlie  whole  triangle  [i.e.  the 
whole  ilio-femoral  ligament]  is  of  nearly  uniform  thickness.'     AnatomicaUy, 
therefore,  I  consider  the  descriptions  in  the  ordinary  text-books  moro  oon'ect 
than  one  wonld  Ix?  which  should  adopt  Bigelow's  description  of  the  occasioual 
disposition  of  this  ligament  as  being  universally  met  with.     But  this  is  a 
matter  of  veiy  slight  moment.     What  is  I'eally  important,  and  what,  I  think, 
is  perfectly  indubitjible,  is  that  the  chief  symptom  s  of  dislocation^  and  the  chief 
obstacles  to  its  reduction  are  caused,  not  by  the  muscles,  but  by  that  part  of 
the  capsule  of  the  joint  which  remains  nntorn  ;  and  that  flexion  of  the  thigh 
by  relaxing  this  part  of  the  capsule  is  the  essence  of  success  in  reductiom 
Anyone  can  convince  himself  of  this  who  will  take  the  trouble  to  produce 
these  dislocations  on  the  dead  subject.     He  will  then  see  that  in  all  forms  of 
dislocation  the  capsule  is  freely  torn  away  (tliough  to  a  variable  degree)  from 
the  rest  of  the  acetabulum,  but  that  the  upper  and  outer  part  of  the  capsule 
and  the  ilio-femoral  ligament — representing  the  two  binxnches  of  Bigelow's 
Y-ligament — ^ remain  untorn ;  and  he  can  easily  satisfy  himself  that  by  ex- 
tending the  limb  this  powerful  ligament  is  at  once  put  on  the  stretch,  and 
that  if  a  dislocation  be  reduced  by  force  applied  in  that  dli-ection  it  can  only 
be  at  the  expense  of  some  laceration  of  the  uutoi*n  part  of  the  capsule.     It 
wiU  also  at  once  strike  the  experimenter  that  the  reduction  of  the  dislocation 
must  be  most  easily  eflected  by  a  reversal  of  the  manipulation  by  wliich  it 
can  be  produced.     This  manipulation   is  carofiilly  described  in   Prof^sor 

^  Tbe  iDver&ion  m  defirlj  caustid  by  the  teasioa  of  thin  powerful  ligament.       ^ 
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Fabbri*a  work  ^  for  all  the  usual  kiiidR  of  dislocation  of  the  hip.  That  on  the 
dorsam  is  most  easily  produced  as  follows :  The  thick  fascia  lata  having 
been  divided  sabcataneouslj  by  a  transverse  incision  above  the  trocliantcr,  ia 
order  to  render  it  easier  to  manipulate  the  limb,  tiio  thigh  is  to  be  forcibly 
abdncted  till  the  ligaments  are  heard  to  crack — i.e.  till  the  capsule  is  torn  off 
the  inside  and  back  of  the  acetabulum.  Now  the  limb  is  flexed,  rotated 
▼lolentlj  inwftrdSy  and  driven  up  by  pushing  tiio  l)oiit  knee  upwards,  and  so 
the  heed  of  the  bone  is  lodged  on  the  dorsum.  It  can  be  brought  down 
again  into  the  acetabulum  with  the  greatest  case  by  rotating  it  outwards 
again  and  pulling  it  towards  the  joint. 

Aanuningy  then,  that  it  is  mainly  the  tension  of  the  nntorn  portion  of  the 
capsule  which  resists  the  reduction  of  the  head  of  the  btme,  and  that  this 
tension  is  lessened  by  the  flexed  and  increased  by  the  extended  position  of 
the  thigh,  the  ease  with  which  dislocation  of  the  hip  is  often  reduced  under 
chloroform  by  manipulation  is  readily  explained.  The  necessary  manipu- 
lation  is  as  follows :  The  patient  is  placed  on  his  back  on  the  Hoop,  com- 
pletely anssthetised,  the  surgeon  flexes  the  leg  on  the  thigh,  and  the 
thigh  completely  on  the  pelvis,  and  then  abducts  the  limb.  All  this  is 
easily  done  with  the  left  hand  ;  or,  if  the  limb  is  very  large,  should  be  done 
by  an  assistant  who  will  be  careful  to  follow,  and  not  impede,  the  surgeon's 
movements.  Then  the  thigh  is  grasped  by  the  knee,  and  powerful  rotation 
made  outwards  ;  and  if  this  does  not  succeed,  mwards.^  Or,  the  thigh  being 
flexed,  the  surgeon  may  put  his  foot  (having,  of  courac,  taken  his  boot  off) 
on  the  pelvis,  and  lift  the  head  of  the  bone  up  into  its  place  by  traction  on 
the  bent  knee.  Bigelow  also  describes  the  same  method,  but  reversed,  by 
suspending  the  patient's  knee  across  a  board,  and  with  the  buttocks  sup- 
ported a  few  inches  from  the  floor.  The  surgeon  then  with  his  foot  thrusts 
the  pelvis  down,  so  bringing  the  acetabulum  down  to  the  femur.  If  mani- 
pulation does  not  succeed  the  pulleys  must  be  employed  ;  but  it  seems  better 
to  place  the  patient  on  his  side  and  make  tracrtion  on  the  bent  knee  (as  Sir 
Astley  recommends  in  the  sciatic  dish>cation),  rather  than  by  direct  extension 
to  endanger  further  rupture  of  the  ilio-femoral  ligament. 

2.  Dislocation  of  the  head  of  the  femur  into  the  sciatic  notch,  or  disloca-    Dislocation 
tion  backwards,  is  a  variety  of  the  doi*siil  dislocation,  and  one  which,  if  we   *"J°  ?**•* 
adopt  Bigelow's  views,  need  not  Ix?  described  sepiinitely  from  it.     It  is  dis-   notch, 
tinguished  from  the  dislocation  on  the  dorsum   merely   by  the  symptoms 
being  less  marked  ;  there  is  less  shortening,  flexion,  and  inversion;  ^  the  knee 
being  only  slightly  advanced,  and  the  great  toe  of  the  affected  side  resting  on 
the  ball  of  the  opposite  grtmt  toe.     The  head  of  the  bone  is  also  much  less 
perceptible,  from  its  being  sunk  more  or  less  into  the  notch,  and  from  the 
mass  of  muscle  which  covers  it,  and  passive  motion  is  almost  abolished, 
except  in  the  sense  of  fluxion,  in  consequence  of  the  locking  in  of  the  head 
of  the  femur. 

I  have  described  this  dislocation  according  to  the  accounts  left  by  the  best 

'  *  Sulle  luzzazioni  tniumaticho  del  fomorc*  In  the  2n J  vol.  of  the  '  Memorio  della  Soc. 
Med.  Chir.  di  Bologna/  1841.  It  is  much  to  bo  regretted  that  tliis  work  is  so  little  known 
in  this  country,  never  Imviug  I>cen  tmnslutcd  into  Eiiglisli. 

*  •  Flexion  lies  at  the  foundation  of  success  in  the  reduction  of  femoral  dislocation,  and 
compared  with  this  the  rest  of  the  manipulation  is  of  secondiiry  importance.' — Bigelow, 
p.  29. 

•  There  are  other  cases,  however,  in  which  the  inversion  is  even  greater  than  in  the  dorsal 
dislocation. 
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authors,  and  wliicb,  as  far  as  mj  memorj  serves,  correspond  to  the  plieno-  ' 
inena  of  thnse  dislocations  which  I  have  seen  iu  whit-h  the  head  of  the  bone 
has  been  tliooght  to  be  in  the  sciatic  notch.  At 
the  same  time  we  must  recollect  that  Professor 
Bigelow  has  assei'ted  that  there  is  no  proof  that 
the  head  of  the  femur  was  really  lodged  or  im- 
pacted in  the  sciatic  notch  in  any  case ;  nor  am 
I  aware  of  any  post-mortem  examination  which 
absolatelj  proves  that  the  head  of  the  bone  was 
driven  into,  or  impacted  in,  the  sciatic  foramen. 
In  the  cases  referred  to  by  Mr.  Quaiii  ('Med.  Chir. 
Trans./  vol,  xxxi.),  as  dissected  immediately  after 
the  injury  hy  himself  and  Bee1ard»  the  head  of  the 
laone  lay  I'ather  between  the  two  notcliea — i.e,  on 
the  spine  of  the  ischium — than  in  the  fommen.  In 
Mr.  Syme*s  case  (quoted  by  Holtliouse,  *  Syat,  of 
Surg.,*  ii.  898)  the  head  of  the  bone  was  embedded 
in  the  torn  fibres  of  the  gluteus  maxiinus  *  lying 
in  the  great  ischiatic  notch  upon  the  gemelli  and 
the  great  saerosciatic  nerve.*  It  could  not,  there- 
fore, have  been  impacted  in  the  foramen.  Nor  in 
experiments  on  the  dead  body  have  1  ever  suc- 
ceeded in  driving  the  head  of  the  hone  iulo  the 
foramen,  though  it  may  easily  be  lodged  anywhere 
near  it ;  and,  in  fact,  the  entire  passage  of  the 
head  of  the  femur  into  the  sciatic  foramen  is  im- 
possible, frora  their  relative  size.  That  Sir  A. 
Coo  per*  s  description  does  not  apply  to  all  dish^  cations  called  sciatic  is  plain 
enough  from  reading  the  cases  described  by  Quain,  Wormald,  and  others;* 
but  I  think  it  is  going  too  far  to  say  w^ith  Bigelow  that  the  dislocation  should 
not  be  separately  described,  or  with  Malgaigne  that  it  is  an  invention  of  Sir 
Astley  Cooper.  Prof*  Fahbri  has  described  two  kindH  of  the  posterior  laxa- 
tion-^one  which  he  calls  *  iscliiosciatic,'  in  which  the  head  of  the  bone  rests 
fust  behind  the  acetabulum,  and  which  corresponds  to  Bigelow's  *  dorsal  dis- 
location below  the  tendon  of  the  obturator  intenius/  both  in  the  position  of 
the  neck  with  regard  to  that  tendon  and  in  the  great  invei'sion  of  the  limb; 
while  in  the  other  kind,  which  he  calls  *  saerosciatic/  the  liead  of  the  bone  is 
carried  further  back,  so  as  to  lie  on  the  aciatic  notch.  It  is  far  less  percep- 
tible from  the  surface  of  the  body,  and  all  the  characters  of  the  injury  cor- 
respond exactly  to  those  described  by  Coo|>er.  The  experiments  by  which 
these  two  forms  of  dislocation  may  be  produced  at  will  on  the  deiid  subject 
are  minutely  described  in  Fabbri's  work. 

The  method  of  reduction  is  very  much  the  same  as  in  the  dorsal  disloca- 
tion»  Sir  A.  Cooper  directs  that  the  patient  be  placed  on  his  sound  side  and 
the  limb  drawn  across  the  opposite  thig!i^ — i.e.  Homewhat  flexed — in  order  to 
disengage  the  head  of  the  bone  from  the  notch ;  and  if  the  flexion  be  a  little 


FlO.18/.  Dislocation  iBto  t2M  I 
foranion. 


*  Mr.  Samoi'l  I^ee  has  lately  related  au  interestmg  case  of  disHection  of  a  rereot  dislocfi* 
tion  of  the  hip  Lsitkwurda,  m  (rhit h  tlie  head  of  thii  hono  wa«  situated  below  tlie  pjrriformia 
FiiusL'le  and  immediattslj  behind  the  acatahulum*  Here  thtj  cap^tile  of  the  jolat  was  freely 
laetsratfd  all  pound*  a  Baiall  portion  only  romaimiig  nttachecl  to  the  femur  in  froot  and 
behind,  And  'in  manipiihitiiin  it  was  found/ .s,iyB  Mr.  Lee, '  that  tho  miiseles  wens  the  zimiu 
oLwtaeles  to  r&d«etioTu* — ('  Bt.  Georg^*s  HoMpiUil  Rcpf>rta/  rol.  vii.  p.  1B9.) 
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TTiorp  than   Sir  ABtley  figures,  tbe  method  will   in  all  probability  sncceed, 
Ftilley!^j  however,  are  nsnally  nmiecessarj,  since  the  l>one  can  lie  reduced  by 


l''j*"i.  1JI4»    Uttluctioji  of  di;»locivtion  into  the  BcLiti<:  tiutcb  by  Sir  A.  Cooper'*  loeLbuJ. 

manipulation  quite  easdy^  iii  tbe  same  way  as  the  ordinary  do rpal  disloiKitioii,' 
Indeed,  the  only  difference  which  Professor  Bigelow  recognisef*  between  the 
[two  di^^'locatloDB  19^  tlmt  he  believes  the  head  of  the  bone  to  have  escaped  from 
the  cavity  of  tlie  joint  below  the  tendon  of  the  obturator  internus  in  the 
Hciatic  dislocation,  wliile  in  the  nther  it  has  jmssed  out  either  above  or  through 
tbe  rotator  muscles.     But  although  the  rent  in  the  capsule  may  be  below  the 
obturator  tendon,  the  head  of  the  bone,  according  to  this  author,  rests  usually 
upon  (i.e.  behind )  the  tendon.     And  he  denies  that  any  dislocation  of  the 
'  liip  really  exists  which  deserves  the  name  of  a  dislocation  into  the  seiatio 
'  notch,  or  that  that  notch  ever  causes  the  diUicuky  in  reducing  the  disloca- 
tion.    The  obstacle  to  reduction  he 
places  in   the  resistance  of  the  Y- 
shaped  ligtiment  and  the  tension  of 
the  obturator  internus  muscle,  which 
is  now  placed  in  front  of  instead  of 
l>ehiud  the  head  of  the  bone,   and 
IB  therefore   interposed   between  it 
and  the  acetabulum.  The  same  mani- 
pulation  as  is  used  in  the  common 
dorsal   dislocation    will    relax    and 
overcome  these  obatiiclcs.     The  Y- 
bgament  being   relaxed  by  f!exing 
the  thigh  to  a  right  angle,  the  same 
manoeuvre  drawH  the  head  of  the 
bone   down  below   the    tendon  to- 
Pin.  1  ,  ■-^'«*!»«^^^*>*'']^^*'L'!'^i'^!^^^^  wards  the  rent  in  the  capsule  by 

w^hich  it  escaped,  when  the  depres- 
sion of  the  |wlvia  or  the  lifting  of 
ijiciuiti.  rK.b.h.— Art4»rDigtioH'.  the  thigh  will  probably  reduce  it; 

or  it  can  be  slipped  into  ihe  socket  by  rotation  outwards. 

A  glance  at  Fig.  135,  and  at  the  figures  on  p.  289,  will,  I  hope,  make  the 
theory  of  reduction  by  flexion  intelligible  to  the  student,  so  far  at  least  as  it 
is  admitted  by  surgeons.  In  the  domd  dislocations  the  head  of  the  bone  lies 
behind  the  Y4igament  (adopting  Bigelow*s  terms)  and  above  the  acetabulum. 
»  S«e  rt  cAse  hy  Mr.  Wormald  in  which  tlw  dislocation  iva?  recluci-d  t.jr  fiex'hm  six  weeks 
nfter  the  accident,  whiMi  pulleys  had  been  uae  1  iii  vain,—"  M^^d.  Timea'  Aug.  16,  1  SftU. 


\'s»re  rfww*  tbo  hi'<u)  oi  t\m  hcmtf  in  Its 
the  obturator  tendon  In  its  natural 
I  it.    The  part  of  the  cajwnle  which 

M'  tendon  ami  beUiiul  the  Y-Hgament 
•otlTi  Mdrtnoniiitrate  tU  thickness  and  to 

i-1  of  the  hone  to  rise  iw  high  a»  tb»i 
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t>^ 


iiitu  tlie 
uhtiiruloT 
fo  rumen. 


Flexion  relaxes  the  ligament  and  also  the  tendons  (obtaiutor  internus  and 
others)  which  are  on  the  atretch,  and 
then  rotation  outwards  with  abduc- 
tion draws  the  head  of  tlie  bone  down 
towards  the  socket.  In  the  dislo* 
cntions  below  the  Y-ligament,  on  the 
otljer  hand,  the  head  of  the  bone, 
being  below  the  socket,  is  most 
easily  directed  into  it  by  rotation 
inwards. 

3.  Dislocation  downwards  or  on 
to  the  obtanitor  (thyroid)  foramen 
is  a  mnch  less  common  accident  than 
those  above  described.  It  is  a  well- 
marked  injui'y,  ditferiiig  from  all  the 
other  lesions  about  the  hip-joint  in 
the  fact  that  the  limb  is  really  length- 
ened,' so  that  the  patient  cannot 
stand  up  straight,  but  must  bend  the 
body  forward;  and  as  the  thigh  is  also 

flexed,  he  only  touches  the  gronod  with  the  point  of  Ihefoot,  which  is  usnaUy 
directetl  pretty  stniight  forwards,  though  sometimes  it  is  everted.  The  limb 
is  also  abducted.  The  trochanter  is  less  prominent  than  natural,  and  the  fold 
of  the  bnUock  lower. 


Fto.  135.    This  Hgjtro  «liowfl  tbe  bend  of  the  bone  J 
c&Uil  tiektw  the  tendon  Into  tlw  netgtibcMirT 
Bcliitic  notch.    IT  tlie  t^'Tulon  ware  not  i 
ciipKUle  would  produce  much  the  same  effect  1 
!iig  tbe  bead  of  the  bone  cloae  opon  ttae  tliim  i 
out  tbe  taterpoaiUim  of  ttae  mnack.— Aft«r  BIgekiw. 


DfSLOCATIOlS    ui^'   Hi 

riio  only  mt'tliod  of  reduuLiou  which  1  have  ever  seen  used  in  this  disloca- 
tion has  l>eeu  that  which  is^liowij  in  Sir  A,  Cooper's  plaks.    A  band  is  jiussed 
round  the  pcriDBCiim,  and  is  hitched  under  tbe  belt  which  steadies  the  pt^lvis. 
Tho  latter  encircles  the  two  iliac  spines,  and  is  fixed  into  a  staple  m  the  wall 
on  the  patieni*B  Boaiul  side.     The  perinieal  bund  is  attached  to  the  puHcyson 
I  tbo  patieot'a  sound  side  and  somewhat  behind  his  head,  so  that  extension  dniws 
tho  head  of  the  femur  upwards  and  outwards,  i.e,  towai'de  tho  acetabulum. 
I  The  surgeon  grasps  the  foot  and  draws  it  across  the  middle  line  of  the  body^ — 
[thus  prijsing  the  head  of  the  Ixine  in  the  same  direction — -aud  reduction  is 
Hhen  in  most  cases  easjr.     Tho  tlexion-method  consists  in  tho  following  mani- 
pulation i  The  patient  being  kid  on  the  floor^  the  hip  is  flexed  to  a  right 


Tie,  IS^t    Beductlou  of  Uiyruld  dulocatioa  by  rotating  mad  drcuudtictiag  Urn  flexod  thig\k  inwurds. 

Aflcr  Bigvlow. 


>urehfl 


:\ 


gle,  so  aa  to  relax  the  Y-ligamcnt,  and  the  knee  is  bent  acutely,  to  give  a 
ase  for  the  surgeon's  handi>.    The  limb  is  a  little  abducted,  to  disengage 

the  head  of  the  femur;  then  the  thigh 
is  rotated  strongly  inwardf^  and  ad- 
ducted,  the  knee  being  carried  down  to 
the  floor.  The  effect  of  this  manLeuvi'O 
is  thus  descrilKid  by  Bigelow  :  *The 
ti-ochantcr  is  fixed  by  tho  Y-bgamcnt 
and  the  obturator  muscle,  whicli  serve 
as  a  fulcrum.  While  these  are  wound 
up  and  shortened  by  rotation  the  de- 
licending  knee  pries  the  head  u|nvard 
and  outward  to  the  socket/  But,  ac- 
cording to  the  same  author,  iMitation 
outward  will  also  succeed  in  some 
cases,  and  he  gives  an  instance  in 
whieli  the  dislocation  was  m  reduced 
after  the  inward  rotation  had  failed. 
This  disk»cation  may  also  be  iv^ 
cod  by  flexing  tlte  hmb  and  drawing  the  head  of  the  bone  outwards  by 
,&LU&  of  a  towel  passed  round  the  upper  part  of  the  thigh,  or  by  placing  the 

U 


;|0,  IJt9.  Ttic  mcchitnktii  of  the  munceuTre  sliowQ 
in  tiu*  iircvloH,  n^wc  in  hnra  seen.  Th«  lfio«r 
bmneh  o(  ttue  \Mi^iinieut  bdiig  ^otmd  roaiut  the 
Ufck,  tbf!  Iwoii  niitjft  nsB  lowtad»  tlxc  kockct  03 
llM9  fcinor  u  aepnswul  inwArdA,    After  Bigelow. 


on  the 


CAtion 
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patient  with  u  prist  between  bis  lega  (tbe  bedpost  is  generally  u^ed)  tvwl 
prizing  the  head  ontwards  bj  cnjssing'  the  fuot  inwarilfi.  Or  tbe  limb  timy 
be  flexed  apwurds  and  cmtwsirds,  uud  the  bead  of  tbe  bone  droned  or  jerked 
directly  Lowartls  the  socket, 

Bigelowr  agrws  with  Sir  A.  Cooper  in  etating  that  in  tlie  man  ipn  bit  ion 
of  rednction  the  obtnrator  may  be  converted  into  a  sciatic  dislocation,  but  be 
dc^es  not  seem  to  see  any  diftud vantage  in  this.  In  fact,  ie*^urding  the  dorsal 
dislocation  (of  which  the  seialie  is  a  variety)  us  one  eas}^  to  rt*dQcc\  ho  re^ 
commends  that  in  case  of  diHienlty  in  roducini^  tbe  obtufator  dj^lotulion  it 
gboald  be  converted  into  a  dorsal,  and  then  reduced  as  above. 

Bigelow  also  describes  several  other  methods  of  reducing  this  thskn  ;itiun» 
which  I  think  it  unnecessary  to  quote.  Frtim  the  ease  with  which  the  few 
cases  of  ubturvtor  dislociition  that  I  Imve  seen  have  been  reduced  by  Cooper *s 
methodi  1  should  be  myscir  dispised  to  have  recourse  ti>  it  when  nUHlenito 
attempts  by  manipulntion  in  the  various  ways  above  deseriln'd  Imd  failed. 

4.  The  last  of  the  four  regular  dislocations  of  the  liip  is  that  upon  the 
pnbes,  which^  however,  is  not  a  common  acei- 
denf,  1  can  only  remember  seeing  one  instance 
of  it^  jind  Bigelow,  whose  experience  of  these 
accidtmts  appears  to  have  been  large,  says  he 
bad  never  met  with  it  in  the  living  body. 

It  8wnm  thai  tfie  head  of  the  bone  may  lie 
either  in  iront  of  (and  more  or  less  npon)  the 
horizontal  ramus  of  the  pnbes,  or  on  the  ilium 
below  the  anterior  infcrifir  spine ;  '  and  the 
fnrthcr  iiuvards  the  head  of  the  Ixme  has  been 
thrown  the  further  outwards  must  the  lower 
part  of  tbe  brab  be  turned.  Tbe  main  features 
of  this  dislocation  are  the  eversioo  of  tbe  foot, 
with  slight  shortoriing,  and  more  or  less  abduc- 
tion. Tbe  hefui  of  tbe  bone  being  very  readily 
felt  will  pix'vont  any  possibility  of  confounding 
this  injury  with  fractnrt*  of  the  neck  of  the 
femur.  In  n-ference  to  the  Y'ligament,  the 
di><location  w^ould  be  descrilx-d  as  above  the 
ligament,  and  Bigelow  believes  that  the  e ver- 
sion, which  is  so  prominent  a  sym[>tom  in  this 
injury,  i.*^  |»rodueed  purtly  by  the  tension  of  the 
olitunitor  intertui.*^  nmsch%  but    mainly  by  that 

of  the  Mifament,   which  embraics  tlw  riuek  tvf     ^  ^..      .  .       . 

^  Fio.  Uil.    r>iB]oc»Uous  cm  thv  pubcs. 

the  bone. 

The  method  of  Sir  A,  Cwiper  consists  iu  drawing  the  dislocated  limb 


'  Thv  rwidor  tiiny  hv  referred  In  nn  intcrijisting  fmpor  hy  Mr.  Ciidge  of  Norwich,  iu  tiiu 
38di  vol.  t>f  the  '  Ml«1.  Chir.  Trans./  which  coiitiiins  a  vvry  dmv  dtstfcrlpimn  and  a  ri'prescn- 
Uition  i>f  the  ili^scction  of  a  cum,  rtinlereii  dtiubly  iniport^mt  hy  tho  fact  iliitt  its  symptomn 
are  rekttul  tUiring  life  by  tho  youuj^er  Trnvors  (in  thi*  *20th  vol  of  The  jsamo  senea),  jiriil  thflt 
it  19  qtuiU'd  in  oTii'  of  the  editions  of  Sir  A,  Cooper's  grtsit  ^*«rk  ('jth  vA,  p.  D*j)  ku^  iin  instvinct» 
of  diHlocjitioti  otj  thp  pt»lit'».  Tim  hind  of  iiw  Lonw  hiy,  iM^wtvvp,  rt'jilly  iiot  on  i)ui  pnlws  but 
on  I  he  ilinrn.  occiipyiny  the  inttrvivl  bi?tw(;er»  ils  two  nnturior  spinous  ptN:>o*'»Bes ;  and  Mr. 
Cjwig©  refers  to  four  othtr  cnnGii,  two  of  thorn  vt-rificd  by  dissection,  where  the  heiid  of  tJi« 
bono  was  in  this  petition  ;  nnd  on  ttcci.mnt  of  this  frci^uent  inuccumcy  (lipcukiag  strictly)  of 
the  ordiEUiry  nomenekUurej  Mr.  Cadge  woubl  sibstitutAj  the  term  *  dislocation  under  the 
criiml  (irch/  or  'upwanls  and  forwards,*  which  would  no  doubt  be  tiiDre  eorrpct. 
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Jown  in  byper-t^x tension,  .so  sis  to  diseriM;iiffc  it  from  the  prlvts,  aijtl  ihvii  by 

'pulsing  n  towtl  uiuk'i-  the  npptr  part  of  the  femur  tbe  head  of  llie  hone  in 

directed   towards  rliLr  uterubulnm  lujd   lifted  over  ii>s  edge^  thi)  hmh  being 


F|ii.  UI.     Rtdutti'iri  of  diribxntion  on  the  imtui*  by  Sir  A.  CoftiKi^-,  mi  IIukI. 

^[>trttc!d  inwards  at  the  siinie  tinjtj,  if  necessary,  by  griispin^  the  knee  and 
nkkr. 
The  flexion  method  is  nlsu  very  s^Qccesiifuh     Uinku*  chlnrtibirin  the  ditli- 
ciilty  in  flexing  the  thigh  will  be  overcome  by  drawing  the  bone  dfjwnwartia, 
^^beti  it  is  i4^  ki  rtiitited  inwards  or  outwards,  iintl  diitteted  towiirds  its  place 
^|py  sb'gbt  rocking  njovemcntH;  ur  munipuliitiiin   differing  only  slightly  fVora 
that  employed  iti   I  he  ubtiiriiior  dislorutson  niuy    be  used,    which   I*rofesjior 
J*irne  *  (who  has  had  two  «aeeesHful  efitJcs)  thus  de.sci'ihes  :  *  Fktx  the  thigli 
the  ftb*li>men,  add  act,  rotate  inwards,  and  bring  duwn  the  knee  J     Or  the 
iialoctttion  nuiy  be  treated  by  extension  of  the  thigh,  with  eonntcr-cvt4'n«ion 
(>y  the  ficel  in  the  perina-Qni^  as  hi  disloratiim  of  the  linnierus;  and    during 
lis  manoeuvre  Digelow  recommends  to  bring  the  patient  into  a  .sitting  pos- 
ire,  pret*s  the  foot  against  the  piil>es»  and  i*ot4ite  inwards. 

The  ammmhmsdisloeaticms  of  the  hip  on  record  have  by  this  time  beco'ne    rntismit  <.r 
l>h*nddy  numerous.       I  nm  not  sure  tliat  a  dest'ri[ition  of  them   would  l>e    f|j!J|'""J'^^ 
rorth  the  space  rei|uired.     The  one  wfiicli   in  of  most  conse<|uence  is  tbut    iion« 
Briety  of  the  dornal  dislocation  in  which  the  limb  is  everted,  called  in  Tr^dy 
fMuntegg!a*s  dislocation,*^  in  which  tlie  alfected  limb  is  crossed  more  or  less 
|ver  the  other  smd  rotated  considciably  outwards — the  hcail  of  the  hone  lies 
ear  the  anterior  Rnpcrior  spine  cd  the  ib'urn,  and  the  trorhanier  is  very  pro- 
jiiicnt.     The  chief  element  in  tie/  produclion  of  ibis  dislocation  is,  as  Fabbri 
t»hown,  vydent  rotation  of  the  flexed  tliigl*  ontwards;  atid  U  i-an  he  reibieed 
I  a  manci»nvre  not  very  dissimilar  tti  the  redaction  i»f  th*'  d^aval  dislorution. 
The  lindj  is  to  be  moderately  flexed,  slight  movements  of  inlernal  rotation 
and  '  wagging  *  movements  are  to  be  given  to  it,  and,  if  neccKSury,  the  head 
>f  the   bone   is   at   the  same  time  to  be  direeted  by   presinre  towards  tbe 
cetabuluni. 

Other  anomalcpus  dislocations  are  those  doifmirnnL'^^  in  which  tbe  head  of 

the  bme  has  passed  l>eyond  the  obtanitor  foi-amcn  into  or  near  to  the  lesser 

Bwtic  not-t?h,^  havkwards  auJ  dotrturnnh^*  where  it  is  lodged   between    the 


*  *  Principles*  ami  J'mcticc  *  if  Surgery,*  3rd  ml.  p.  425,     Abdtirtiou  io  this  Jurm  of  djslo* 
itioti  would  mtIi»T  ttad  iu  iiicreu^u  Lh«  teiisr-on  «*f  rlio  li^umvnt. 

»  F^ibhrl,  op.  fit,,  p  liuy.     Bi^^c^Iow,  p.  92,     HuttboutHi.  iu  *Syiit.  of  Surg,/  p,  Ul»o. 

♦  AdiiniB,  '  PiitU.  Tnii)».t'  vol.  xxi.  p.  3t>rj. 
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spine  of  the  isi'lnntii  aucl  tlic  acetabulnin ;  :tiid  Biially  that  in  which  the  he 
of  the  bone  in  thrown  /on run Z^^  into  the  |K'riTia3nm. 

Borne  amount  of  fractiii-e  of  the  a<?eJahQltim  tolerably  oft^n^  as  it  seems, 
complicatcK  tliHloeation.  I  Imvc  alroatly  remarked  on  the  point  (p.  214),  and 
netd  only  add  that  the  reality  of  t)ie  injary  \va^  proved  by  dissection  in  Mr. 
Quaiu'w  ease,  as  well  as  by  almost  unraistakeable  symptoms  in  m&ny  others 
which  have  not  been  disseetcd* 


DialocAtion 
of  tli«  knoe. 


Traumatic  dislocations  of  the  htn-  are  as  rare  as  pathologieal  dislocatioiifl 
are  common — a  surprising  testimony  to  the  efficacy  of  the  mechanism  of  the 
joint,  since  the  artienlar  Marfacea  are  so  flat  and  so  little  adapted  in  shape  to 
each  other  that  we  should  have  expecteai  them  to  have  Ijeen  etisily  displacetl  ; 
but  the  firm  capsule^  the  great  tendon  in  front  of  the  joint,  the  powerful 
crneial  ligaments,  and  the  strong  nmseles  around  hold  these  large  tlat  sur- 
faces Si>  weeurely  together  that  we  very  Holdoni  sec  even  partial  dislocation, 
and  complete  dislocations  are  amongst  the  rarest  accidents  in  surgery. 

The  usual  dislocation  is  a  partial  disloeatioo  laterally,  the  internal  articu- 
lar Rnrface  of  t!ie  tibia  being  thrown  on  to  the  external  condyle  of  the  feiuur, 
or  t^ee  versa.  The  alteration  in  the  shape  of  the  limb  and  in  the  axis  of  its 
two  parts  is  so  chanicteristie  that  the  injur}'  can  hardly  be  mistaken,  thongli, 
a^  Mr.  Holthouse  has  pointed  out,  a  sepanition  of  the  lower  epiphysis  of  the 
femur  may  at  fin^t  sight  present  some  resemblance  to  this  dishjcation.  The 
dislocations  of  the  tibia  forwards  or  backw^ards  are  sometimes  complete;  and 
in  such  eases,  particularly  when  the  tibia  is  carried  forwards,  the  popliteal 
vessels  may  be  so  stretched  by  the  projection  in  the  hum  that  gangi-cne  may 
ensno.     The  nature  of  the  injury  is  obvious. 

Reduction  in  all  these  injuries  is  generally  ea.sy,  for  they  are  Decess;irily 
accompanied  by  great  hu^eration  of  the  neigh l>t>u ring  structures.  If  the  skin 
is  also  torn,  so  that  the  dislocation  is  compound,  ampatation  w*ill  be  the 
safest  coai'se  under  oi'dioai*y  circumsbmces,  though  io  young  subjects  and  in 
the  simpler  e4i3es  the  surgeon  may  justitiably  make  an  attempt  to  preserve 
the  limb. 


of  the 
patella. 


The  pntella  may  be  dish>cated  on  to  either  condyle  of  the  femur,  an  aceJ- 
dent  which  usually  oeeura  from  a  blow  on  the  part,  as  from  a  fall  on  the 
edge  of  the  b:)ne,  bat  sometimes  from  museular  action  only.  The  ]iatelta  is 
moi'e  commonly  thrown  on  to  the  outer  than  the  inner  condyle;  in  fact,  it  is 
believed  that  the  dislocation  inwards  is  ordy  possible  in  persons  whoso  hga* 
ments  have  been  previously  relaxed.*  The  symptoms,  when  the  dislocation 
is  complete,  are  chamcteristic  ;  *  the  articular  surface  of  the  patella  rests  on 
the  outer  side  of  the  condyle,  with  its  inuer  margin  directed  forwards;  the 
breadth  of  the  knee  is  increased,  the  limb  is  slightly  flexed  and  fixed,  and 
any  attempt  to  move  it  from  this  position  causes  great  pain.'  If  the  disloca- 
tion be  incomplete — i.e*  i!t  any  portion  of  the  articular  surfsvce  of  the  patella 
remains  in  contiiet  with  the  trochlear  surface  of  the  femur— the  symptoms 
am  less  marked,  thongh  similar 

In  onler  to  reduce  the  dislocation  the  r|nadriceps  muscle  must  be  relaxed 
by  flexing  tlio  thigh  on  tlie  pelvis,  the  body  iKiing  at  the  same  time  bent 
forwards*  Then^  if  the  raised  edge  of  the  pattella  be  depressed,  the  bone  will 
be  disengaged,  and  the  muscles  will  restore  it  t^j  the  natural  position.  The 
limb  should  be  placed  on  a  s|ilint  for  two  or  three  weeks, 

^  Stie  IloltlKjUfrt;,  in  '  S>>t.  of  8urg,/  vol.  ii.  p  91i1. 
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Sometimes  the  patella  is  dislocated  edgeways,  either  its  outer  or  inner 
edge  being  buried  between  the  condyles  (usually  the  former,  according  to 
Malgaigne).  It  is  the  result  of  direct  violence,  and  in  some  cases  much 
difficulty  has  been  found  in  reducing  it,  or  it  has  actually  remained  irre- 
ducible, in  consequence  of  some  interlocking  of  the  edge  of  the  bone  which 
is  impacted  in  the  intercondyloid  notch. 

In  some  cases  the  usual  method  of  reduction  will  at  once  succeed.  If  not, 
chloroform  should  be  given  and  the  knee  flexed,  as  in  Mr.  Flower's  case, 
related  by  Mr.  Holthouse.*  The  division  of  the  h'gamentum  patella;  has  even 
been  resorted  to  unsuccessfully ;  and  in  cases  of  extreme  difficulty  it  might 
be  worth  while  to  divide  any  fibres  of  this  ligament,  or  of  the  capsule,  which 
can  be  felt  on  the  stretch ;  but  if  the  bone  be  then  irreducible  it  would  be 
better  to  leave  it  alone  for  a  time,  and  if  the  joint  is  afterw^ards  the  seat  of 
inflammation  or  of  much  pain,  to  remove  it  either  by  excision  or  amputation. 

The  term  *  dislocation  of  the  patella  upwards  *  is  applied  to  cases  in  which 
the  ligamentum  pat'clliB  has  been  torn  and  the  lateral  attachments  of  the 
patella  also  so  far  lacerated  as  to  permit  of  a  considerable  amount  of  dis* 
placement  upwards.  The  hollow  presented  below  the  patella  by  the  torn 
ligament,  and  the  exposure  of  the  trochlear  surface  of  the  femur  beneath  the 
skin,  mark  the  nature  of  the  injury.  The  treatment  is  the  same  as  for 
fracture  of  the  patella.  I  once  had  the  opportunity  of  watching  a  case  for 
some  time  in  which  the  patient  obtained  almost,  if  net  quite,  complete  re- 
storation of  the  functions  of  the  limb. 

The  aentilnvar  cartilages  arc  apt  to  be  partially  dislocatod  from  the  head  Dislocation 
of  the  tibia  by  slight' injuries,  such  as  a  stumble,  or  even  by  catching  the  toe  h„JJ™*" 
in  the  bedclothes,  when  their  attachments  have  been  previously  stretched  by  in-  c«rtiltges. 
flammation  of  the  joint,  and  their  own  substance  enlarged  so  as  to  increase  their 
prominence.  The  symptoms  are  sudden  and  severe  pain  in  the  joint,  which 
remains  semiflexed  and  cannot  be  straightened,  with  some  synovitis.  It  will  be 
remarked  that  these  symptoms  closely  I'osemble  those  of  loose  cartilage,  and  it 
seems  ci^Haii.  that  many  of  the  cases  described  as  dislocation  of  the  semilunar 
cartilages  were  cases  of  loose  cartilage,  while  in  others  the  pi'ecisc  nature  of 
the  injury  is  doubtful ;  but  in  the  well-marked  cases  in  which  the  edge  of 
the  interarticular  cartilage  has  been  felt  projecting,  and  the  appropriate  mani- 
pulations have  at  once  restored  the  motion  of  the  joint  at  the  same  time  that 
they  reduced  the  projection,  there  is  no  reason  to  doubt  the  diagnosis,  though 
it  has  not  as  yet  been  established  by  dissection.  The  necessary  manipulation 
consists  in  completely  flexing  the  knee  on  the  thigh,  which  can  be  done 
gradually,  and  then  suddenly  extending  the  limb  fully.  As  this  may  be 
otherwise  impossible,  Mr.  S.  Smith  of  Leeds  *  recommends  that  a  few  feints 
be  first  made  by  extending  only  to  a  right  angle,  and  then,  when  the  patient 
is  off  his  guard,  to  perform  the  complete  extension.  If  this  plan  does  not 
succeed,  the  limb  may  be  bent  (under  chloi-oform,  if  thought  desirable),  and 

*  In  this  CHKo  the  p^itclla  was  twisted  on  its  longitudinsil  axis,  with  its  outer  c<lge  pro- 
jecting forwards  under  the  skin,  and  its  inner  o<lgo  buried  between  tlio  condyles  of  the 
femur  and  the  head  of  tho  tibia.  The  limb  wjis  extended,  and  all  attempts  at  reduction  by 
bending  the  knee,  manipulating  the  pjit-ella,  &c.,  proihicwl  groat  pain,  and  were  unavailing 
till  chloroform  was  given,  when,  on  bending  the  knee,  the  l>one  directly  slipped  back  into  its 
place.     *8}st.  of  Surg./  vol.  ii.  p.  913. 

'  In  an  interesting  i»aiM*r  entitled  '  On  Internal  Derangement  nf  the  Knee-joint.' 
•LMicet,*Sept.  20,  1851. 
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an  assistant  Imvin^  {iljii^eil  his  nrni  in  the  pipliteal  apjitn?,  to  serve  Ji»  a  ful- 
cmni,  the  tibia  may  Uv  drawn  downwardH  as*  far  ns  ptisKilile  ami  rutat^-d 
eliglitly*  At  Ihti  same  time  pnfssnm  may  br  matle  on  the  pi-ojecting  edge  of 
tho  cartilage  with  the  thiinrbs.  If  the  riNhicrion  is  sacc:  ssful  tlic  pitient, 
who  eon  hi  not  move  ]»i^  rnd>  Wforc^  cjiii  at  once  walk  naturally. 


BijiliK*alioiT 
nf  the 

Ufjprr  tibio- 
fihuliir 


DiKlocafior*  of  tlio  fieafl  of  the  fibula  is  il  lustra  tod  by  Boyer'f*  ca»e,^  in 
whicli  tlie  whole  hone  was  ilriven  U|iwfirfls  and  dislocated  at  the  upfKT  tibio- 
fibular joint  in  Q  case  of  dislocation  of  the  ankle.  Generally,  however,  it  is 
a  eonsequenee  of  relaxation  «*r  tho  lr<»^amenis  If  met  with  as  a  suVistanti?'© 
iTijnry  the  biceps  is  to  be  relaxi*il  liy  bendin;?  the  knee,  and  tho  displaced 
Ixvne  forced  duvvn  wards.  A  com  press  is  then  to  l»e  firmly  adapted  to  the 
head  of  the  bone  and  re- 
tained tliere  by  stra]»ping,  J  , 
while  the  knee  is  to  be 
placed  on  a  splint  forabont 
three  weeks. 


tkitH  ot 
the  ankle. 


Dislocations  of  the  milh* 
occur  in  four  different  di- 
rections —  the  bones  of 
the  foot  bei ntr  displaced 
outwards,  inwards,  back- 
wards, or  forwards  in  the 
order  of  their  frequency. 
The  only  one  whieh  is  at 
all  Ci>mmi>n  is  the  dislo- 
cation of  the  foot  out- 
wards, which,  as  being 
al  way  s  ae  c  om  pai  n*ed  1  yy 
fractuKi  of  tlio  fibula 
alx>ve  the  malleolus,  is 
called  Pttit^ii  fr^trtnrt^  after 
the  surgeon  wdio  fii'st  ac- 
curately^ described  the  in- 
jury, Tlie  fibula  is  frae- 
tured  usually  about  two 
inches  al>ove  its  low^er  end  ; 
the  internal  malleolus  h 
prominent,  the  deltoid  li- 
^  nj  e  n  t  be  i  n  rr  ru  p  t  u  red  ; 
the  ftstt'agalus  is  separated 
from  the  tabiH,  and  the  sole 
of  the  foot  everted.  Very 
f Ve q  n  en  t  ly ,  bo  we  ve r  (in 
faet,  1  think  usually),  the 
inallH»liis    of   the  tibia    is    fiu,  U'\ 


FlO,  U?*  Po'^t'n  fr?M?hirTc  ;  showhur  the  |»rnjoct  nn  of  th^  Uttcmr^bl 
mtlipntnA,  the'  i|Upljic»m<nnt  of  ttn  foot  <>tiiwardA,  4nr|  iht  t|»* 
jimiwloii  fil  tb«  pojnt  of  fmrtnm  of  the  flJMiln. 


.^W 


TIk«  s^kt^U  t^Jii  of  the  f(«t  ahi]  lev  In  «  ckpv  o(  J\A.V*  rnw*Uti«. 


fmctnrcd    instead    of    the  »'«  ^t'i'h  i^i>MMten.«i  m.iikH»ii«.  i.  iiof  ii,|..r*,i.    Aftrr  Pirn.-, 

h'gamrnt  being  ruptured,  so  that  the  injury  di»cs  not  cormspoud  exactly  to 
Ptitt's  deseriiititoi.     The  cause  of^  the  ueeidL-nt  js  almost  always  a  fill  on  the 


'   Mill.  *Cfiir;vol.  ill.  p.  885. 
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foot|iii  wliich  it  mtwist43d outwards.  Hcdactioii  is  usually  easy,  by  gm^pxng 
tim  rnot  and  th-awiiig  it  ckiwriwarcls  (tlio  g'astr'JCiieiiiias  Isaviu^  ]n:cn  ivlaxi'd 
by  henduig  t\w  kiicr  rmd  extending  the  Iocs),  and  Iheii  nnLiii]>uliitiiig'  it  into 
position.  If  pain  Jind  involuntary  action  of  the  gaslrocneniius  oppose  this 
mantf^uvre  ebloroform  mnst  be  p;iren. 

Ma  ell  bas  been  written  on  tbo  treatment  of  Pott's  fraetnre,  I  confess 
tfiat  1  have  never  ween  n  case  wbidi  rcfpiired  any  otber  trt^atnicni  tJmn  an  oinli- 
nary  fm<*ture  of  the  legdocH— i.e.  eifbei'  side-sj^lints  or  paHteboHtd  nplitdR  for 
nbontsix  weeks  ;  or,  if  the  swell inp^  and  inHammaiion  of  tbo  joint  is  oonsidcr- 
able,  ft*eatinent  with  tlje  part  exposed  in  a  fj*ac*nre-box  at  first ;  Imt  cai^es  may 
ocear  in  wliieb  ihvre  in  some  iinannal  diffienUy  in  keeping  the  foot  at  right 
angles  to  t!ie  leg,  and  with  the  sole  level  (which  is  the  m«in  point  in  tlie 
tit-atmcat  of  this  injury),  and  then  it  may  Le  necessary^  as  recommended  by 
Pott,  to  place  the  patient  on  his  injured  side  with  tlic  limb  flexed,  in  oixler 
to  itOnx  tbe  gai*tri>enemius  mnsek%  and  spliids  applied,  reaching  on  the  inner 
side  no  lower  than  tlie  ankle,  while  on  the  outer  snlo  the  Hplint  reachcH  to 
the  foot,  and  may  be  padded,  so  as  to  drive  the  foot  inwards,  Dupnytreu 
rceommcndfd  Ut  apply  to  Ihe  inuer  side  of  the  limb  a  thick  ]>ad,  to  jtr-es^s  on 
the  tibia,  so  as  to  force  it  outwards,  supported  by  a  long  splint  prujecting 
below  the  inner  edge  c  f  the  foot,  to  which  tlie  fuot  was  drawn  liy  a  bandage, 
BO  as  to  inehne  tbe  sole  inwar^b  a»s  far  as  seemed  tieeesHary. 

The  patient  was  to  be  allowed  to  leave  his  l>ed  in  three  or  four  weeks.' 
The  dislneatfon  inwni'ds  is  also  oRen  accoTn|iaiiied  liy  fracture  of  the  tibia 

atid  jiossilily  of  the  tibula  also.  It  is 
caused'  by  a  twist  of  the  fcxit  in  the 
opposite  direction,  and  requin\s  merely 
the  same  treatment  as  fracture  of  the 
lL'g;aner  the  parts  have  been  carefully 
reduced,  ffir  wbicb  purpose  chhu'i/form 
is  to  be  given  if  ncees.sary. 

D  is  I  oca  t  inn  of  the  foot  backwards 

occurs  occasionally  as  tbe  consecpU-*nce 

of  a  violent  shuck   nn  the  fore  j«irt  t>f 

the  f  Jot,  or  a  fall  backwards  willi  I  he 

foot  in  a  holej  antl,  like  fjlber  dishica- 

tions  of  the  foot,  is  tiften  cnni[»licated 

with    fracture    of   tlie    malfeuli.     The 

accident  is    easily   recognised   by  the 

shorttMiing  of  the  dorsum  of  the  foot 

and  the  relative  positi<jns  of  the  leg 

and  hei^l  on  the  two  shies.     The  t<a*s 

are  ge  neral  ly  jio i  nted  ilo  »v  n  wii  win.    lic- 

dnction    is    geoci'ally    easy,    bat    the 

tendoAclnllis, according  to  Mr.  Bryant, 

sometimes  rer|uircs  division  before  tbe 

parts  can  he  kept  in  piisition/^ 

The  opposite  dislocation— that  of  the  foot  forward— is  still  laore  rare.    Tbe 

lieel  is,  of  course,  shortened  roore  or  less  as  the  dislocation  is  move  or  less 

►  Comjih'tc.     It  is  disliuguishcd  from  frar^ture  low  down,  with  displacement, 

Ifcy  tbe  position  of  Hie  mnlleoh,  whicb  would,  ofcfuirse,  be  carried  away  witli 

'  '  ih'  hi  Fr.iitnri-  ih-  l^rirtMlUl^'  uiferiDiirtt  (hi  lVrr>mV     '  Ia^w  Onilc».' 
*  UryatiiK    Surpiv/  p.  813.     t^m^k,  in  *iin\'>  Ibwp   ncpnrtfr/  lH5ft. 


Tin.  IH.     D;^1i€Ati<>ti  of  OiPfrml  iiniiriniK 
Afti  r  I*irr;c\ 
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Coinpounil 
disloca- 
tions. 


the  faot  in  fr.u'tiire,  and,  iliorL'fore,  retain  ilieir  luittinil  relHtimi  to  tlio  lK*el  ; 
wliilo  ill  disl<H*atii:m  thvy  would  \m  m*4^iror  tu  tlie  lietd  tliun  natuml  K4?diic- 
tiou  hns  often  Ijetm  fuund  mijwsaihle,  but  the  section  of  the  teudo  Achillis  \n\H 
Iwoii  knt>wn  to  fucilitate  it,* 

Wlien  these  dislocations  are  eompnarif!,  amputation  nsed  to  be  considered 
necessary,  till  Sir  A.  Cooper  showed  that  this  was  not  alwayB  the  case.  It 
remains  trne^  however,  that  it  is  xerj  freqnently  the  safest  course,  though  Uk 
young  hefdthy  persons,  where  the  vessels  have  escR[»e(l  damage  and  there 
no  otlier  serious  eom|ilieations%  the  litnb  inid  the  jovtit  may  ollen  be  saved 
Ankylosis  will  ensue,  hut  the  increased  mobility  of  the  transverse  tarsal  joint 
will  in  a  great  measure  compensate  for  this.  In  other  cases,  where  there  \d 
much  rommiTrntion,  the  surgeon  may  remove  the  loosened  portions  of  bone, 
or  even  excise  the  whole  joint. ^  When  the  limb  is  to  be  saved  the  wound 
must  l)e  examined  and  ele^insed,  ami  then  caivfully  closed  with  eqnable  and 
gentle  pressure.  Suppuration  should  l>o  watched  for,  and  the  matter 
evacuated  as  early  as  possible,  and  such  general  treatment  adopted  as  the 
piiiii  or  fever  iudicaiiCs.  Secondary  amputation  not  nnfrequently  becomea 
nocessai-y. 


Dii4ocatioii 
of  tlko  Aa- 


Dislocation  of  the  adratjtUitJtj  by  which  is  meant  a  dislotmtion  of  that  bone, 
both  from  its  articulation  with  the  Ijones  of  the  leg  in  the  ankle*joint  and 
from  those  with  the  os  ealcis  and  seapiioidj  in  the  tai-sns,  is  a  very  severe  and 
dangerous  injury.  It  must  not  be  eonfonuded  with  that  which  forms  the 
subject  of  the  next  ac^'tion,  vis6.  the 
dislocation  of  the  bones  of  the  foot 
from  the  astnigaluSj  the  subastnigaloid 
disloeation,  in  which  the  ankle-joint  is 
unalTected.  The  diagnosis  rests  upon 
the  unnatural  relation  between  the 
head  or  other  projecting  part  of  the 
displaced  astragalus  and  either  of  the 
mrdleoli  which  may  be  perceptible.  In 
the  subaatiiigaloid  dislocation,  thongli 
the  head  of  the  Rstragahis  is  un- 
naturally pi-ominent,  it  retains  its 
natural  distsinee  from  tlic  malleoli  ; 
but  when  the  astntgjdus  is  itself  dis- 
hx'ated,  in  whatever  direction  the  dis- 
location may  have  lH3eu,  tins  measure- 
ment is  J  of  courst%  altered. 

The  directions  in  which  the  astra- 
galus may  be  dislocated  are  forwards, 
backwards,  and  to  eitliec  side,  the 
latter  being  compcanid.  The  disloca- 
titui  forwards  is  tlie  most  ccmimon 
(Fig.  14.5).  The  head  of  the  displaced 
bone  forms  a  considerable  prominence  on  the  dorsum  of  the  foot  far  in  front 
of  its  normal  position;  one  or  other  malleolus  is  usually  huried  in  the  foot  j 

*  Polaml,  '  Giiy»  HoHp.  Ko[Kirt<  1855. 

•  B&v  Ji  sueeDSsfiil  cnst^  of  pnumry  eseision  of  tins  ivnkkr  Ly  Mr.  11.  J^e,  m  '  MiMJ,  Chir, 
Trnns.,'  vol.  Ivii.  p.  137.  Since  the  puUifrttion  of  that  vnvv  Mr.  Lcc-  Ima  perloroioil  ftuother 
siimibir  opernlion  nt  St,  (Jcorge's  Uu^pitnL 


Fio.  H5.  PiUiiml  iti>.l  vntioti  of  tho  lUtrn^n^lJiA 
forw'ftr]^ ;  tlic  posUriiir  jMirt of  tbt-  bono  i»  sfcUl  iu 
t-ontiict  wah  th<;  nrticdlnr  Aiirfnce  of  lh&  tifAii. 

rt.  TIjc  Ttiumhtl  hc«d  of  the  astruffnlua,  pro* 
j«ctlii(,r  oil  tUc  «lur«LiRi  of  tti^  fM)t  atiotil  ad  far 
forwimi  IU  the  nw>t  of  the  (jrreat  toe, 

6.  The  twUjmiil  uialleoiu-i.  whle»i  rvmnlns  In 
pOMlUon,  mid  In  front  af  wLiJeh  in  aeon  Iho  iirticolar 
Jacet  ct.»ri\5si)ontliupjr  to  it  an  tho  luti-Hj^ltu.-- 
Prom  n  pivpnmtion  in  the  JUuaeom  of  St» 
0cMHi?e'8  lioiJpiLril.    Scr.  I,  No.  2H'ti, 
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tlie  movenieuts  of  the  ankle-joint  f%rv  abolisliecL  Tliei-c  maj  be  a  wound  ex- 
posinnr  tbe  displiici?d  bine^  and  in  man}'  ciiscs  a  frtictarc  co-exists  with  the 
ilislocalion,  so  that  strietly  only  a  |H>Hiuii  of  the  lx>ne  i»  dislocatetL  The 
part  which  I'etidns  its  natural  connections  is  generally  the  articulating 
Bnrface  of  the  head, 

■      In  dislocation  of  the  astragalus  backwards  the  posterior  edge  of  the  bone 

presses  on  the  tendo  Achillis,  the  tibia  m  prominent  in  front,  and  the  anterior 

part  of  the  foot  appean*  shortened.* 

L       The  latenil  dtBlocationR  arc  eoinpHcatcd  with  laecrtition  of  the  nkin,  and 

f of^en  witli  fracture  of  the  nialleoltts^  though  instances  arc  recorded  in  which 

the  malleoli  have  been  proved  to  be  entire* 

Simple  diwlocations  of  the  ai*iragalus  ought  to  be  rcdaced  when  that  m 
poRsible,     Chloroform  ib  uKnally  required,  and  the  jiatient  should  be  brought 
fully  under  it8  influence.     If  the  cntii'c  bone  has  been  driven  hirwards  out  of 
the  ankle-joint,  it  is  clear  that  the  contraction  of  the  muse  lee  forming  tho 
tcndo  Aehilh'a  has  to  be  overcome  be^forc  the  bonea  of  the  foot  can  be  dmwn 
away  from  the  tibia  and  fibula.     The  tirst  ^Mjint,  therefore,  18  t^o  endeavour 
to  effect  this  by  bending  the  knei^^  and  exercising  steady  ti'uetjon  on  the  foot, 
and  if  this  Bhould  fail  and  the  tendon  is  felt  firmly  contracted,  to  divide  it 
Bubcutaneously,      If  reduction   in  still  impi^ssible  careful  search  bIiouM  be 
niftde  for  the  anterior  tibial  tendon^  which  Hometimes  slips  round  the  dis- 
placed head  of  the  bone  and  prevents  its  r<^dnetion.     If  this  or  any  o titer 
tendon  can  be  felt  on  the  stix'tch  it  will  l>c  well  to  divide  them.     P'inally,  on 
tho  failure  of  all  Bueh  efforts  the  case  is  to  be  left  alone.     Instances  have 
oecarred  in  which  all  has  gone  on  well,  union  has  taken  place  between  the 
disphu-ed  astragalus  and  the  parts  around  it,  and  the  patient  hag  recovered 
rith  a  foot  lamed,  indeed,  but  quite  useful.     Usually,  however,  matters  do 
» go  on  so  kindly.     Either  suppunition  sets  in  or  else  (with  or  without 
iration  and  diffuse  inflanmiation)  gangrene  comes  on.     In  the  latter 
'  amputation  should  Iju  at  once  |>erformed  as  low  down  as  is  consistent 
?ith   dividing   healthy  parts.     In  cases  of  snppu ration    nMacci>mp3inied  by 
itngrene,  in  healthy  youthful  subjects  the  bone  should  be  excised,  and  even 
In  those  more  advanced  in  life  the  same  course  is  perfectly  defensible*     A 
incision  should  be  nnide  so  as  to  avoid  the  anterior  tibial  artei'y,  the  bone 
sbonld  be  denuded  sulhciently  to  afford  a  firm  gninp  for  the  Hon-foive|ia,  by 
rmeansof  which  it  should  be  twisted  out  of  its  bed,  any  remaining  atUtchmentH 
being  divided,  and  care  being  taken  to  avoid  the  tendons,  vessels,  and  nerves. 

hjlcjcovery  w  marvellously  complete  after  this  operation,  I  have  seen  patieids 
who  were  able  to  walk  almost  if  uot  quite  us  well  and  as  far  as  befort?  the 
iojtiry. 
In  eases  of  compound  dLslocatioii  the  choice  genei*ally  lies  between  ex- 
cision and  amputation^  the  snrgeon  being  guided  by  the  amcmnt  of  concomi- 
hlant  injury,  and  by  the  state  of  health  and  age  of  the  |mtient.  There  are 
even  cases  in  which  the  injury  to  the  surnninding  parts  is  sliglit  and  the 
patient's  condition  exceptionally  encouraging,  where  an  attempt  may  be 
miwle  to  reduce  the  bone  and  jirocnre  its  consolidation  with  the  parts  around 
— ^in  which  case,  though  the  mi>vements  of  the  ankle  will  l>e  aholbilied,  the 
^HTuot  will  \yc  on  the  same  level  as  the  other.  Such  an  attempt  to  save  the 
^B>one  could,  however,  only  l>e  justifiable  in  the  most  favounible  conditions 
^Hbf  age  and  health.  As  a  genet*al  rule  the  removal  of  the  displaced  bone  is 
Vindicated. 

'  B.  i  hi  1  lips,  in  '  Meil.  Gazoitt '  fur  1834. 
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Tlie  rest  of  the  foot  is  Rometi 


d[*^lo<'a1ed  fi*oui  the  In 


sarfii 


3f  the 


U 


iwer  I 
fkstnijtrRlns,  an  injury  wlneii  was  at  tii*«l  eiHiI*»miiIeiJ  witij  tlie  di^laention  of 
the  astmgalus  itself,  liutl  wliicli  t'crtjiiiily  Ikhvh  h  gond  deal  of  rf •semblance  io 
it,  both  in  its  svinptoms  and  trcatnipnt ;  but  \in  tbc*  atuitnuiy  of  the  injury 
is  C|uite  diffiTt'Ut.  and  flKn:*  arc  ^oiwe  important,  points  of  diftbrcmcc  in  its 
Rurgical  tnanagtmcut^  it  in  nrcfF^ary  to  bear  \he  difference  in  mind.  A  eom- 
pan'sou  of  Figs.  14^^  and  IU\  will  make  it  clear  to  t-be  render  at  oncse.  In 
the  TorMjer  I  lie  ahtnigabiR 
has  been  driven  in  great 
part  out  of  the  b<i3c  formed 
for  it  by  the  upper  arlicu- 
latitjns  of  I  be  aidde  above, 
the  joint  jsni'fuees  of  I  lie 
calcftueum  below,  and  that 
of  the  seajihoid  in  fn>nt. 
In  the  latter,  on  the  otber 
hand,  the  asii-ngafus  re- 
tains its  coiiueetion  with 
the  boues  of  the  leg,  the 
ankle-jtiint  is  quite  intact, 
anil  the  injury  aflects 
only  the  astiagahiealca- 
tif^nn  and  astragalosi-a- 
plioid  joints.  The  other 
bones  of  the  fi>ot  ai'c,  in 
fact,  driven  ot!"  from  the 
lower  surface  and  head  of 
the  ftsti'agalas.  lienee  tlie 
term  ^  ttfih^ifthntjahml  dtnlo- 
ca//en '— i  e*  disloeation  of  theos  ealcis  and  scaphoid  bones  fpoiB  the  astragalus 
^wbich  is  now  usually  applied  to  the  injnry. 

The  main  diagnostic  sign,  as  explained  in  the  pre^noug  section,  is  ilie 
natunil  distance  between  the  head  of  ihe  astragalus  and  the  malleoli  or  mal- 
leolus. This  can  always  be  as-ceTtained  ;  for  thouj^h  one  mallcolns  may  bu 
buried  in  tin*  soft  parts,  the  other  is  tin  relty  rendci-ed  prom  incut  J 

The  foot  is  displaced  usually  inwards  or  outwaixls,  the  sole  l>eing  everted 
in  the  fonner  and  the  external  mallcolns  buried,  and  rice  f^erno  in  the  latter 
ffn*m  of  dislncation.  In  tlic  dishse^ition  of  the  foot  oiitwanls,  the  tibial  ten- 
tlons  Ixjing  displaced,  cmc  or  otber  of  them  is  apt  to  alide  behind  the  beml  of 
the  astragalus.  In  the  figure  it  is  tl»G  tendon  of  the  tibialis  antif'us  which 
tlitts  euibnic<s  the  neck  of  the  bone;  in  other  cases  it  has  lK*en  that  of  the 
tibialis  postirus,  while  a  case  is  on  recoi-d^  in  which  reduction  could  not  be 
etVected  nut  it  hotli  these  tendotis  had  hecu  divided. 

Subastmgnloid  disli»ratiim  of  the  foot  either  liack wards  or  forwards  also 
takes  place,  the  hitter  much  more  rarely,  as  it  seems,  or  di&phicement  aii» 
teiittrly  or  iicsteriorly  is  combined  with  the  lateral  disloaition.  Tliis  was  so 
in  the  ease  which   furnished  our  illnstmtiou— the  bones  of  tlie  fix>t  being 

'Ian  cnBo  <^u  4lmI  hy  Mr.  Pollcwk,  (mm  Sir  J,  Pugt't'n  prut'tiL'f,  it  ib  mul :  *  There  wait  m 
Bwvlliiig  uImjiU  Llir  fnut  or  an  k  1 1*,  nntl  the  nntiirv  of  the  injury  wna  nn  e\\dt*til  hs  it  «o«Kl 
have  \men  in  n  ^kt•lttoa,  'Jlif  as-triipnluN  \ifix  ftll  in  its  nonaiil  rdhilion  lo  lb**  ilUi  i  ami 
illiula; 

•  Quoti?*!  I'y  Mr   I'olioi'k  i,\  '  Mi^l.  Chir.  Tru »;*»..  vol   xHi.  p.  5C. 


Fin,  Ilfi.  SnlMy^nHtAluLfl  dtskwntlcin.  Mr,  K«Btc*«  cii«e.  de»crili^l  W 
Air.  ri>ll*>rk  In  *  MiHl  Chir,  TY»«s.,*  vol-  xHL  p.  4«i.  •'  't\„.i...,  „^ 
Tibialijt  anth'»«.    b.  Tbp  hful  of  the  «rtnij?»luft  pr-  ml 

mui  laUnml  tii  this  t4'Dfloii,  wliicfa  1a  liHl^M  In  tl  -c 

lMam\    The  fk^tragivhiM  iv.  fitill  in  hn  imtiiml   oohm  he 

Iwjji*-*  <j|  IIh«  h^it,    }tM  prjstoriiT  iiiforfor  oitn'mUj  to 

thi«  iirnKJirt'  on  thr  iijii  er  »urf«tv  of  the  tw  i  aIcIm.     Ti. 
tiirc  c3icoiit  ♦»!  tl>e  tiji  of  the  ■  xt#nml  iTinllet.lns.  wl»i, 
itf^  Ugumc-nUtUH cormvctlrim  with  the  o*  culd-N.   Tht^  U'U-u  i      u .  ^  -  n 
not  to  linvc  Ijfcn  i1ivii)e<].  aini  tin?  ilhl,  cntWi  r<annir,i  4  uri> m  ,  i 
AtuputoUcin  Miwi  artcrw&nlH  r^iniriHl,  but  the  put  Leu  i  tjie,j|.— H.-^a 
a  fin^pamtiun  in  St.  Gmirgr'M  Hmtiiitjil  AtiiiK>iim,    Ser.  %,  Nu.  lit. 
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driven  so  far  backwards  that  the  pmjeeting  head  of  the  astragalus  rested 
on  the  cunciforni  bones,  and  its  calcancan  facets  on  the  cup-shaped  articu- 
lating surface  of  the  scaphoid. 

The  treatment  of  this  injury  will  depend,  in  the  first  place,  on  the  pre- 
sence or  absence  of  hiceration  of  the  skin,  or  of  extreme  contusion.  If  the 
injury  be  compound,  most  surgeons  hold  that  .amputation  is  necessary. 
There  are,  however,  cases  in  which  an  attempt  to  preserve  the  part  may 
be  made,  such  cases  being  those  in  which  the  wound  is  a  tolerably  clean 
one,  the  soft  parts  little  injured,  and  the  patient  young  and  in  good  health. 
In  other  cases,  where  the  astragalus  is  much  exposed  or  somewhat  injured, 
but  the  other  conditions  are  favourable,  it  is  right  to  excise  the  astra- 
galus. But  in  the  majority  of  compound  dislocations  the  better  course 
appears  to  be  to  remove  the  foot,  which  may  be  done  either  by  Syme's  or 
Pirogoff's  method,  or  by  the  subastragaloid  amputation,  if  the  projecting 
bone  be  uninjured. 

In  simple  and  other  dislocations,  when  the  surgeon  determines  io  reduce 
the  dislocation,  the  patient  should  be  thoroughly  narcotised,  the  knee  bent 
and  the  ft)ot  extended,  so  as  to  relax  the  gastrocnemius  as  much  as  possible, 
and  attemj)ts  made  to  manipulate  the  i)ai*ts  into  position.  Tliis  will  often 
succeed,  esjMJcially  when  the  foot  is  dislocated  inwards  or  forwards.  But  if 
the  tendo  Achillis  is  much  stretched,  and  all  attempts  at  reduction  increase 
its  tension,  it  will  become  necessary  to  divide  it  subcutaneously,  and  then  the 
dislocation  inwards  will  probably  yield  to  the  manipulati  m.  In  the  dislo- 
cation outwards  the  tibial  tendons  should  next  be  divided,  if  they  can  bo 
felt  on  the  stretch.  There  are,  perhaps,  cases  in  which  these  tendons  may 
require  division, and  not  the  tendo  Achillis.  Finally,  on  the  failure  of  these 
measures  the  case  should  be  left  to  itself,  the  foot  l)eing  lightly  supported  on 
a  splint,  and  cold  sedulously  ai)plied  to  ward  off  inflammation.  On  the  first 
appearance  or  threatening  of  active  inflammation  excision  of  the  astragalus 
should  be  performed,  otherwise  amputation  may  become  necessary. 

Dislocation  of  any  of  the  separate  bones  of  the  tarsus  is  an  accident  of  DWwa- 
donbtful  occurrence.  Such  accidents  have  been  described,  but  the  cori-ectness   the  taniui, 
of  the  description  is  still  uncertain,  except  that  the  internal  cuneiform,  it  nietumraiw, 
seems  certain,  is  sometimes  dislocated  along  with  the  first  metatarsal  bone,   langes.  ' 
Dislocations  of  the  metatarsus  aflect  either  single  bones,  two  or  more,  or 
finally  the  whole  metatarsus.     Dr.  K.  W.  Smith  *  has  recorded  two  cases  in 
which  he  found  old  dislocations  of  the  metatarsus  upwards,  and  has  figured 
and-miuutely  describpd  the  appearances  both  befcire  and  after  dissection ; 
and  Dr.  Hitzig  has  collected  twenty-nine  cases  of  various  dislocations  of  the 
metatarsus,  in  sixteen  of  which  the  whole  metatarsus  was  dislocated,  viz.  in 
eleven  upwards,  in  one  downwards,  in   three  outwards,  and  in  one  inwards. 
Thus  the  dislocation  upwards  is  seen  to  be  by  far  the  most  common.*     These 
injuries  are  usually  caused,  according  to  Professor  Smith,  by  a  fall  or  leap 
from  a  height,  but  may  also  be  produced  by  a  weight  passing  over  the  foot. 
The  symptoms  are  obvious ;  the  hinder  part  of  the  foot  and  the  ankle  are 
natural ;  in  dislocations  of  single  bones  or  of  part-  of  the  metartarsus  the 
toes  are  correspondingly  shortened,  and  the  projection  of  the  displaced  bones 
is  quite  preceptible ;   in  the  dislocation  of  the  whole  metatarsus  the  whole 

*  *0n  Fmctures  and  DislcK'atioiis.'  p.  224. 

*  •  Ikrlin  Klin.  Woohensohnft.'     See  an  iil)stniot  in  '  Now.S^d.  Soo.  Hienn.  Retr.,'  1865 -C, 
p.  273. 
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foot  is  shortened  and  the  sole  rendered  convex  instead  of  concave.  If  the 
injury  is  recent,  extension  and  counter- ex  tension  under  chloroform,  with 
pressure  on  the  displaced  bones,  will  probably  succeed  in  reducing  it;  but 
Hitzig  wisely  deprecates  too  violent  attempts  at  reduction,  and  the  accounts 
of  several  cases  show  that  even  if  the  dislocation  be  unreduced  the  foot  in 
time  becomes  useful. 

The  toes  are  but  rarely  dislocated,  and  then  it  is  almost  always  the  first 
phalanx,  and  is  always  upwards.  The  great  toe  is  most  commonly  the  sub- 
ject of  this  lesion,  and  when  it  is  so  the  same  difficulty  may  be  experienced 
as  in  the  thumb,  and  probably  from  the  same  cause.  As.  the  injury  is  often 
compound,  there  would  be  no  hesitation  in  such  a  case  in  removing  the  head 
of  the  bone  ;  but  in  simple  dislocation,  if  there  were  much  difficulty  in  re- 
ducing it,  it  would  be  better  to  leave  it  alone.  Of  the  dislocation  of  the 
second  row  of  phalanges  Malgaigne  could  find  only  two  examples,  and  in 
both  the  dislocation  was  compound  and  was  reduced. 
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CHAPTEE  XVI. 

GUNSHOT  WOUNDS. 


Gunshot  wounds  are  defined  as  wounds  caused  by  missiles  projected  bj  the 
force  of  an  explosion,  and  tbej  are  therefore  sometimes  divided  into  those 
which  are  direct,  i.e.  caused  by  a  body  which  (like  the  bullet  or  the  fragment 
of  a  gun  which  has  burst)  is  projected  by  the  force  of  the  explosion  itself; 
and  indirect,  i.e.  caused  by  some  body  (such  as  a  splinter  or  the  fragment 
of  a  wall)  which  has  been  set  in  motion  by  the  projectile. 

Gunshot  wounds  are  lacerated  and  contused  in  the  highest  degree,  and  Mode  of 
therefore  are  commonly  followed  by  sloughing ;  but  this  is  not  always  the  "°***'*- 
case,  and  Dr.  Simon  of  Rostock  has  recorded  some  instances  of  primary 
union  after  such  injuries ;  ^  and  this  possibility  of  primary  union  has  been 
probably  increased  by  the  introduction  of  the  modern  *  arms  of  precision,' 
which  project  their  bullets  at  a  greatly  increased  speed,  so  as  to  cut  through 
the  tissues  more  like  a  knife  (a  result  to  which  the  conical  shape  of  the^  bullets 
also  contributes),  instead  of  tearing  and  contusing  them,  as  the  old  bullets 
always  did,  since  these  latter  rapidly  lost  their  velocity  as  they  traversed  the 
tissues.  But  as  respects  the  fatality  of  gunshot  injuries  any  slight  dimi- 
nution in  the  tendency  to  sloughing  in  the  track  of  the  wound  which  may 
be  occasioned  by  the  use  of  rifled  arms  is  far  more  than  counterbalanced 
by  the  great  increase  of  force  acquired  by  the  projectiles  used  in  modern 
warfare.  It  is  not  only  that  their  great  speed  enables  them  to  pass  through 
the  body  of  one  man  after  another  when  standing  in  a  mass — a  result  to 
which  their  lower  trajectory  also  much  contributes,  and  therefore  that  they 
cause  many  more  wounds  in  proportion  to  the  number  of  bullets  discharged 
— but  also  the  wounds  inflicted  on  each  individual  are  more  grave.  For 
the  old  round  bullets  used  to  be  constantly  deflected  by  the  edge. of  a  bone, 
a  tense  fascia,  a  muscle  suddenly  starting  into  action,  and  thus  the  subjacent 
viscera  often  escaped,  so  that  a  ball  might  enter  at  the  front  of  the  chest  and 
pass  out  at  the  back,  and  yet  the  track  might  bo  entirely  outside  of  the  ribs. 
No  such  obstacles  avail  to  check  or  turn  aside  the  course  of  the  newly- 
invented  rifle-balls;  the  bones  are  shattered,  and  their  fragments  are  the 
source  of  complicated  mischief;  the  viscera  far  more  rarely  escape,  and  the 
bullet  often  passes  through  a  limb  thrown  in  front  of  the  body  into  the 
trunk,  or  v^ice  versa.  The  old  distinction  also  which  used  to  be  made  be-  Wound  of 
tween  the  wounds  of  entrance  and  exit  is  inapplicable  in  those  made  by  such  entrance, 
projectiles  at  their  full  speed.  Bullets  which  are  moving  at  moderate  speed 
are  so  checked  and  slackened  as  they  pass  through  the  tissues  that  when 
they  emerge  they  tear  and  turn  outwards  the  parts  through  which  they  pass. 
The  entrance- wound  is  comparatively  small,  and  either  flat  or  inverted  ;  the 
exit- wound  is  much  larger,  more  lacerated,  and  its  lips  everted. 

>  *  Now  .Syd.  Soc.  Biennial  Itetrospect,'  1867-8,  p.  32o.     •  Deutche  Klinik,'  1867,  p.  261. 
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TliL'Kt*  ii.s^d  \o  he  ntilod  '  wiuil  ctHitusioDs/  and  wt  re  sufipu.sed  ti»  tlepcod  on 
the  mere  wiDrluge  of  tlm  htdl,  btit  now  l\wy  are  referred  to  ubli*iue  im- 
pitctf  since  it  bas  beeu  abundautly  ^bowii  ibat  bulLs  miiy  pa!i»  so  cluse  to  the 
body  as  to  cut  the  clutbtB  witbout  prtKlocing  utiy  injury,  provided  lliey 
do  not  toixdr.  Tbcse  ^utihbot  t'onhisions  are  «jFteii  very  grave  injuries,  for 
tbongb  the  ><kMi  is  not  brotvLti  ibt.*  niusrK'8  aiifl  «>t her  deep  parts  may  bt,*  so 
disitdegnited  *bat  traurnatio  gangrene  speedily  bdbiws,  Ounsbot  woauds 
aro  often  complicated  by  ibe  lodgment  of  the  ballet,  or  of  a  fragment  of  it^ 
or  of  pieces  of  the  clotiios  or  articles  vvhicb  tbe  patient  bas  bad  about  bim, 
or  foreign  subi^tances  from  witfiout,  or  even  *}i  portitms  of  a  cnnirude's  lM»dy. 
Lodged  bullets  may  travel  to  a  eonsldeniblc  dustauee  witbout  any  obvious 
Bymptoma,  or  they  may  remain  quietly  embedded,  or  encysted,  tbougb  m  ibc 
latter  eii.se  if  in  the  nelgbbourbood  of  important  and  sensitive  organs  (such 
as  a  mrvc),  any  alight  nnivement  or  attaek  of  inflammation  may  renew  the 
piinfal  symjjioms  first  produt»ed  by  tbe  injury.  Wounds  from  cannon- 
balls  and  from  fitigments  of  sbells  often  produee  tbe  most  extensive  and 
gbastly  mutilations. 

A  common  gutisbt*t  wound  is  divided  into  tbe  wound  of  entrance,  the 
track,  and  tbe  woand  of  exit.  Sometimee  tbe  bnUet  splits,  and  there  is  more 
than  one  wuund  of  exit,  or  a  portion  may  lodge  whilst  tbe  rest  pa^sses  out. 
From  this  circumHtance,  and  frimi  tlio  mneb  more  common  lodgment  of  foreig^ii 
boches,  it  is  always  necessjiry  to  t^xamine  tlie  wound,  wbetber  lln^re  beau  orifice 
of  exit  or  no.  Tliis  is  best  done  with  the  finger,  if  tbe  siztj  of  the  wound  per- 
mits its  introduction  ;  otbcrwise^  a  probe  must  Ihj  used  proportioned  to  the 
lengtti  of  the  wound.  Balls  and  foreign  bodies  are  as  a  ride  to  be  removed 
at  once,  unk-ss  in  the  juilgment  of  tlie  surgt'on  tbe  operiition  for  t  heir  extmc- 
tion  would  cHUse  greater  mischief  than  the  symptoms  they  might  occasion  if 
letl  Ixdiind  could  do. 

The  synjpioms  of  gunshot  wounds  are  of  course  as  various  as  their  situa- 
tion and  extent,  bnt  some  genertil  remarks  may  be  made  on  tbe  shocks  tbe 
pain»  am]  the  liannoirhage  which  are  immediately  caused  by  them.  The 
shock  depends  a  good  deal  ini  tbe  state  of  the  patient'.i  mind,  and  on  his 
nervous  constitution  as  w^ell  as  on  tbe  part  injured.  Thus,  though  shock  ifl 
usaally  and  doubtless  ct^rrectly  enumerated  among  the  sympb>nis  of  a  gun- 
shot woand  of  the  lung,  yet  cases  occur  wbei-c  the  lung  has  been  perfonited 
without  any  marked  C"»llapse,  and  f»guin  otht  rn  in  which  the  most  severe 
iihock  ltii,s  accompanied  a  snnill  Iksh  wound.  The  jmin,  again,  is  very  variable, 
and  often  in  the  besit  i>f  a  liattle  is  pcrfecily  unnotieeii  ;  so  that  a  patient  is 
brought  in  as  sullering  from  a  single*  wound,  in  whom,  on  examination,  a 
.second  wound  is  found  of  which  bo  baa  been  quite  unconscious. 

The  jmiu  is  often  rcfermd  to  the  extremity  of  a  nerve  which  has  been 
injured  at  some  re ! note  part  of  its  course.  Thus,  Pi-o lessor  Longniore  isolates 
the  ease  of  jm  otliccr  who  supposed  the  upper  fiart  of  his  ainn  had  becji 
smashed,  and  iiiti  to  shelter  supporting  tlie  limb,  which  he  believed  was  broken. 
On  examination  the  wound  was  found  to  be  confinetl  to  the  neck,  and  the  sen* 
sations  were  due  to  iujury  of  the  bi*achJal  plexus.'  Hierm^rrhage  is  not  a  promi- 
nent feature  of  gunshot  wounds,  Tbe  main  vesstds  very  often  escape  injury 
altogether,  even  in  w^ounds  directly  leading  down  to  their  coui*se,  and  when 
they  are  hit  they  are  usually  so  contused  and   bkcerated  that  they  do   not 
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iltsed.     But  to  tills  thert!  are  of  coiirsu  many  i\Kro|ithum,  atui  lhm*u  m  an  iiii* 

resHiou  (whicli  lias  iiov^er  hven  lirunglit  to  |»rrji>r)  tliab  ditnUj  mi  tfie  tieiti  f^f 

[it tie  very  frequently  occurs  from  woutidj*  of  the  largo  vessels  of  the  thurax. 

TheQ  a  limb  is  lord   ofl',   wlietlitw  by  cannoii-ghiit  or  otherwise,   the  main 

artery  is  gLMierally  neeii  piilsjiting  tip  to  the  |iornt  at  witieh  it  huB  been  torn, 

and  often  lianglng  bejomt  the  surface  of  t!ie  wouikI,  txaelly  in  the  same  way 

as  when  it  iy  drawn  out  of  a  «tnmp  and  twisted* 

I  In  the  treatment  of  gumshot  wounds  the  first  thing  is  to  ^t  tlio  patient  Treainnnt. 
fts  soon  an  possilile  into  a  plaee  of  security.  If  he  ia  in  a  sUite  of  syncope  it 
may  be  proper  to  give  a  little  stiniulant  at  once.  Some  extemjxnirted  support 
should  hu  arranged  for  a  Imetnred  limb  ;  wounded  arteriejs  should  be  com- 
presMeu  or  tieil,  if  they  are  ex|>osed,  or  possibly  a  Ionian iquet  may  lie  adjusted* 
When  all  this  is  ari'anged  he  m  to  be  removed  to  the  place  where  the  definite 
treatment  is  to  be  undertaken,  and  then  a  thorough  examination  ia  made, 
the  object  of  that  examination  being  *  (1)  a  correct  knowledge  of  the  nature 
and  extent  of  the  wound,  (2)  removal  of  any  foreign  boiliea  which  may  have 
Jodged,  (I?)  atljusfement  of  lacerated  structures,  and  (4-)  application  of  the 
primary  dressings*  (Lor»gmore).  The  examrrnition  is  most  easily  made  im- 
mediately aft**r  the  injury,  since  then  sensil)ility  is  numbed,  ami  there  is 
less  swelling.  The  patient  should  if  possible  be  put  in  tlie  attitude  in  which 
he  was  when  be  received  the  wound,  as  this  will  otlten  give  valuable  hints  an 
I  to  the  possible  course  and  place  of  lodgment  of  the  ball ;  his  cJothos  should 
I  be  cai'efiilly  inspected,  in  order  to  see  whether  any  pieces  have  been  cairied 
in  with  the  bullet,  and  the  track  sh*>ul<l  I  >e  attentively  examined  forfnigments 
^of  the  clothes,  the  bullet,  splinters  from  it  or  irom  the  hones,  and  any  other 
Iforeigu  substance.  No  search,  however,  should  be  made  in  wounds  penetra- 
ting tlie  great  cavities  <»f  the  body.  The  skin  is  only  to  he  divided  wlicn 
such  division  is  ncccssar}  in  order  to  extract  bullets  m*  fragriu'iits  of  shell  (of 
which  very  large  pieces  sometimes  pass  in  tln-ougb  a  comparatively  small 
wound),  or  to  tie  vessels  or  replace  herniated  viscera.  The  old  plan  of 
enlarging  the  oritiees  of  gunshot  wounds  to  obviate  ret^^ntion  of  matter  is 
quite  given  ap. 

The  detection  of  a  bullet  ar  lodged  foreign  body  is  Ijy  no  means  easy. 
Fragmenta  of  clothes  can  hardly  be  detectt^d  by  any  other  means  than  the 
finger;  hut  very  important  questions  sometimes  occur  (as  in  the  celebrated 
case  of  Garihaldi)  with  reference  to  the  detection  of  bullets.  It  is  for  such 
cases  aa  these  that  the  various  instruments  cnumerateil  by  Mr.  Longmore  ^ 
■  liavo  been  invented:  Nelaton's  test-probe,  in  which  a  small  knob  of  biscuit- 


Fio.  147.    Neltttou'a  profio.    THn  hiilb  fet  the  end  Is  of  while  chitia< 

bliina  is  prepared  for  taking  an  impression  of  lead  or  rust,  on  Ijeing  ruhbed 

wnst  a  leaden  or  iron  projectile  ;   Leeompte*s  *  stilet-[u*nec/  in  which    an 

IMrangement  exists  tor  nip[)ing  olf  and  bringing  away  a  minute  fnigment  of 

the  foreign  liody ;  and  the  electric  indicators  of  Rhumkorf  and  De  Wilde,  in 

phich  contact  with  mctjil  at  the  hcfttom  of  a  wound  is  indicated  by  the  ring* 

3g  of  a  bell     I  believe  1  should  lie  right  in  saying  that  none  of  these  con- 

ivancea  have  been  proved  to  be  of  undoubted  utility.^ 

»  •8>8t.  of  8urg.;  2nd  cd..  rot  ii.  p.  !  i«. 

*  With  peganl  to  the  us*^  fjf  Neljitfiti's  probo.  isince  much  strctts  is  i^omjQti me«  laiil  on  using 
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For  the  extraction  of  linlgt'cl  ballots  numerous  contrivancos  Imve  Ijoen 
lUveDkni  Tliafc  which  8t'€Ui«  most  in  lavoar  with  military  Burgeons  is 
Coxe*^r'a  extmctur.     Farccpa  are  also  contrived  the  hhdoB  of  which  can  bo 


introtlacod  sepurate  and  tljcii  connected  together,  as  riiidwifery  foi*ceps  are, 
nvhile  in  the  wound. 

Parts  torn  by  gunshot  wounds  are  only  to  he  replaced  as  far  aa  may  bo 
necessary  to  preveut  Kubscqucnt  deformity  in  cicatnsatiou  ;  for  sinc^*  primary 
nnion  is  not  ti>  he  expected,  it  in  useless  to  be  very  exact  in  their  tidjustnient ; 
and  the  dressings  ^should  be  as  light  and  cool  as  pussible,  so  as  to  modLrate 
and  allow  for  the  swelling  which  will  eusne.  As  &up[)uration  comes  on  the 
openings  must  be  kept  free  Gcutlc  syringing  with  tepid  water  or  weak 
astringent  lotions  is  well  spoken  of  by  Mr.  Longmore,  as  keeping  the  dis- 
charge free  and  removing  any  torn  tibres  of  cloth  which  may  have  stack 
inside  the  wound.  Free  incisions  must  be  practised  when  the  swollen  con- 
dition of  the  parts  or  the  bagging  of  matter  requires  it,  and  the  strictest 
attention  must  bo  given  to  keep  the  wounds  clean,  and  in  hot  weather  or 
tru|>ical  climates  to  keep  them  free  from  Hies,  which  are  not  only  in  such 
circ  urns  tat  ices  dreadfully  annoying,  but  also  appear  often  to  act  as  oarrifini 
of  coutagiuD. 

The  coustitutional  treatment  should  be  simple  and  supporting.  Iron, 
both  internally  and  as  a  lotion,  often  seems  very  useful.  The  wound  heals 
gradually  utUr  the  st^paration  of  the  sloughs  from  its  track;  and  during  this 
separation  secondary  hiemorrhage  may  occm*,  and  is  the  more  to  be  appre- 
hended the  nearer  the  ball  has  gone  to  the  known  course  of  a  large  veaa 
It  may  somL^tiuiea  Ix*  advisidjle  untler  such  cii-cums lances  to  leave  a  tourniqu 
loo8€tly  applied^  in  charge  of  the  attendant^  with  insti*uctions  to  screw  it  down 
if  the  vessel  should  begin  to  bleed.  If  hicmorrhage  occurs^  no  time  shou 
be  lost  in  cutting  down  on  the  artery  and  tying  it  above  and  below,  if 
state  of  the  parts  admits.  Should  it  be  impossible  to  find  the  artery, 
should  it  be  so  disorganised  as  not  to  bear  a  ligjituix^,  the  choice  lies  bet  wo 
compressiou  iu  the  wound,  tying  the  trunk  artery  above,  or  amputation. 
The  surgeon  would  iuelinc  to#tlie  hrst  alternative  in  all  ordinary  circui 
stanceR ;  but  if  local  presaure  carefully  made  has  failed,  and  if  the  haemci 
rhage  is  urgent^  the  second  alternative,  that  of  tying  the  main  arlery  at  1 
higher  point,  may  be  adopted  in  the  upper  extremity  in  almost  all  ctreuii 
etancoB,  and  in  the  lower  where  gangrene  does  not  seem  imminent,  Inot 
cases  it  would  be  better  to  remove  the  limb. 

it  — ttnJ  in  u  Ute  trial  at  Dtiblin  tho  aurgcsoo  wu*  sevfruljc  cejisured  fur  iioL  buvitig  done  < 
may  bo  right  fur  mn  to  retfjrJ  nn  error  into  which  1  wan  KhI  hy  Lrtiistiiig  lo  it,     A  imin 
admitted  into  8t,  Ot-^^rge's  Hospital  under  my  cjirt?  m  whom  the  bullot  of  a  Bmiil!  pifitul 
piuj&otl  into  tbo  foot  frwiii  nbuve.     A  small  wountl  ovyr  ouo  of  the  mututiirsal  Loiiesti  *mp 
mma  i»mo<jth,  ban!  bcjdy.     Tho  question  iii  i\m,  m  in  GjiribjiMi  s  ca^e,  wns  -whctiitfr  this  i 
the  mlgG  of  the  hmw  or  tho  bullet.     To  settle  thiB  we  eiuphtyrHJ  NelntJ»n*s  probe.     Tbi*  pti 
wan  iiSNt'd  ill  my  libmitwi^  hy  two  goutlemon  on  whoso  juxnirucy  1  ri^liod,  iind  who  n&^surcd 
that  the  met.'illie  fihn  wln'ih  it  brought  away  was  tjuitii  dtHtinet,  and  thi«  I  brdiove  to 
betn  the  enso.     On  repeating  the  exiMrinjcnt  we  eould  not  find  any  such  lilm.     I  then  ( 
down  and  examiniMl  tho  partA,  when  it  turned  out  that  there  Wiia  no  bullet  tb*^rb.     It 
pa^hed  down  into  the  soft  li,ssuesi  of  tho  sole,     I   have  no  doubt  tlmt  in  this  Crtso  th«  biifl 
hjid  bft  a  ijti'ewk  of  IcAid  on  the  bone,  which  Bturined  the  probe  and  thus  led  to  the  error. 
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A  few  points  must  be  noticed  in  the  surgery  of  gunshot  wounds  in  each   Gunshot 
region  of  the  body  in  which  their  prognosis,  diagnosis,  or  treatment  differs  ^h  mrion 
in  some  respects  from  that  of  the  ordinary  injuries  of  civil  life.  of  the 

Gunshot  wounds  of  the  head  are  always  to  bo  looked  on  with  grave  ^' 
apprehension.  Even  simple  contusions  may  be  accompanied  by  fatal  injury  he^d. 
to  the  brain,  and  many  histories  are  on  record  showing  the  rapidly  fatal 
result  of  drinking  or  excitement  after  injuries  which  had  not  been  known  to 
involve  any  deeper  mischief  than  a  mere  bruise  or  a  small  contused  wound 
on  the  head.  Such  is  the  case  quoted  by  Longmore,  from  the  surgical  history 
of  the  Crimean  campaign,  of  a  man  who  was  sent  home  from  the  Crimea  after 
a  superficial  wound  of  the  head,  and  in  whom,  after  a  drinking  bout,  coma 
supervened,  and  he  died  shortly  afterwards.  *  Post-mortem  examination 
showed  traces  of  inflammatory  action  in  the  dura  mater,  and  just  anterior 
and  superior  to  the  corpora  quadrigemina  was  a  tumour  the  size  of  a  walnut 
composed  of  organised  fibrino  and  some  clotted  blood.'  In  this  case  the  exist- 
ence of  some  mischief  was  suspected  in  consequence  of  persistent  headache,  on 
account  of  which  the  man  was  invalided ;  but  a  similar  result  has  been 
known  to  take  place  without  any  symptom  having  been  observed.  The 
same  liability  to  remote  and  unapparent  injury  of  the  brain  and  other  parts 
renders  all  gunshot  wounds  of  the  skull  more  serious  than  similar  injuries 
are  in  civil  life.  Thus  fracture  or  fissure  may  extend  far  beyond  the  part 
struck,  or  the  internal  table  may  bo  fissured  and  driven  in  with  little  or  no 
apparent  injury  to  the  external,  or  the  meningeal  vessels  or  the  brain  itself 
may  be  lacerated.  Fractures  with  depression  are  usually  fatal  unless  the 
depression  is  very  slight,  since  the  brain  is  generally  injured.  And  pene- 
trating wounds  of  the  brain  are  still  more  certainly  fatal.  Out  of  eighty-six 
cases  recorded  in  the  History  of  the  Crimean  war  none  survived.  Neverthe- 
less there  are  instances  of  recovery  in  which  either  the  ball  has  passed  out 
again  or  has  become  encysted  in  the  brain,  though  in  the  latter  instance  it 
may  set  up  secondary  inflammation  at  any  subsequent  period. 

The  treatment  is  to  be  conducted  on  the  same  general  rules  as  in  other 
injuries  of  the  head.  In  men  previously  in  strong  health  both  the  general 
and  local  treatment  should  be  strictly  antiphlogistic.  Vena)section  is  of  the 
greatest  service  in  such  cases,  and  the  constant  application  of  cold  to  the 
head,  strict  rest  in  a  darkened  room,  and  low  diet,  are  also  undeniably  requi- 
site. Trephining  should,  as  a  general  rule,  be  avoided ;  at  least  this  seems 
the  opinion  of  the  most  experienced  military  surgeons. 

Professor  Longmore  speaks  as  follows  on  this  head :  *  Two  or  three 
instances  are  known  in  which  the  course  of  a  ball  has  been  traced  from  the  site 
of  entrance  across  the  brain,  and  trephining  resorted  to  for  its  extraction  with 
success ;  but  there  are  also  many  others  in  which  the  mere  operation  of  the 
extraction  of  a  foreign  body  has  apparently  led  to  the  immediate  occurrence 
of  fatal  results.  Moreover,  splinters  of  bone  are  not  unfrequ^ntly  carried 
into  the  brain  by  balls,  and  these  may  elude  observation  ;  or  the  ball  itself 
may  be  divided  and  enter  the  bi-ain  in  different  directions,  as  was  observed 
in  the  Crimea,  when  the  operation  of  trephining  c^n  only  be  an  additional 
complication  to  the  original  injury,  without  any  probable  advantage.  Where 
irregular  edges,  points,  or  pieces  of  bone  are  forced  down  and  penetrate — 
not  merely  press  upon— the  cerebral  substance,  or  where  abscess  manifestly 
exists  in  any  known  site,  or  a  foreign  substance  has  lodged  near  the  surface, 
and  relief  cannot  benffbfded  by  the  wound,  trephining  may  be  resorted  to 
for  the  purpose ;  but  the  application  of  the  operation,  even  in  these  cases, 
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will  be  very  mach  limited  if  oertaintj  of  diagnosis  be  insisted  upon.  lb  all 
other  cases  it  seems  now  generally  admitted  that  much  harm  will  be  avoided, 
and  benefit  more  probably  effected,  by  employing  long-continaed  constitn* 
tional  treatment,  viz.  all  the  means  necessary  for  controlling  and  preventing 
the  diffosion  of  inflammation  over  the  sarface  of  the  brain  and  its  membranes 
— the  most  caref ol  regimen,  very  spare  diet,  strict  rest,  calomel  and  anti- 
menials,  occasional  porgatives,  cold  application  locally,  so  applied  as  to  ex- 
clade  the  air  from  the  wound,  and  free  depletion  by  vensesection,  in  case  of 
inflammatory  symptoms  arising.  Similar  remarks  will  apply  in  case  of 
lodgment  of  a  projectile  within  the  brain.  If  the  site  of  its  lodgment  is 
obvioos,  it  should  be  removed  with  as  little  disturbance  as  possible,  bat  tre- 
phining for  its  extraction  on  simple  inference  is  unwarrantable.' 

or  the  Gunshot  wounds  of  the  spine  are  usually  complicated  with  injury  of  other 

•piue.  part8,  and  the  mischief  to  the  column  and  cord  is  extensive  and  probably 

fatal.  Little  can,  therefore,  be  done  in  most  cases.  There  are,  however, 
instances  of  the  impaction  of  a  bullet  in  or  near  the  laminas  in  which  much 
gcKxl  has  been  done  by  cutting  down  and  extracting  it,  so  that  in  any  case 
where  there  is  reasonable  ground  for  suspecting  that  the  bullet  has  lodged 
in  an  accessible  situation  it  is  justifiable  to  cut  down  and  ascertain  whether 
this  is  the  case ;  and  if  the  bullet  can  be  felt  impacted  near  the  spinous  process 
or  laminas  its  extraction  should  undoubtedly  be  attempted. 

A  case  occurred  some  years  ago  in  London  in  which  Mr.  Canton  suc- 
ceeded in  removing  a  ballet  which  was  lodged  in  the  upper  part  of  the  spinal 
column,  and  the  patient  recovered.*  The  case  which  recently  occurred  in 
Dublin  is  also  well  known,  in  which  Mr.  W.  Stokes  made  an  attempt  to  ex- 
tract a  bullet  which  was  lodged  in  the  atlas.^  The  man  died,  and  the  treat- 
ment was  blamed,  but  most  unjustly,  as  there  is  no  doubt  that  such  an  attempt 
should  be  made  whenever  there  are  no  special  counter-indications. 

Ofthefice.  Gunshot  wounds  of  the  face  are  more  distressing  and  horrible  than  dan- 
gerous, that  is,  if  they  are  limited  to  the  face.  Large  parts  of  the  features 
may  be  shot  away  and  yet  the  patient  survive.  But  they  are  liable  to  be 
complicated  with  injury  to  the  skull,  pharynx,  larynx,  or  large  vessels,  which 
may  easily  cause  death ;  and  there  are  often  very  distressing  though  not  fatal 
consequences  from  lesions  of  the  eyes  or  of  nerves,  ducts,  &c.  These  wounds 
are  also  i)eculiarly  liable  to  secondary  htemorrhage.  It  is  to  be  noted,  how- 
ever,  that  much  may  be  done  in  the  way  of  saving  deformity  by  replacing 
parts,  even  if  the  whole  of  the  part  replaced  may  not  preserve  its  vitality,  so 
that  chloroform  should  be  administered,  the  torn  parts  replaced,  trimmed  up 
if  they  arc  lacerated  beyond  all  hope  of  union,  and  sewn  together  as  neatly 
as  is  possible. 

Of  the  In  gunshot  wounds  of  the  neck  the  large  vessels  often  escape  injury, 

*  Tho  •  Lrtncet,'  July  1861.  In  this  case  (the  details  of  which  are  of  a  most  interesting 
nature)  the  bullet  hud  been  fired  from  a  Tery  short  distance,  and  ttruck  against  the  spinous 
process,  or  some  part  of  tho  arch,  of  one  of  the  highest  cervical  vertebra?.  Tho  wounded  man 
felt  a  momont-jiry  shock,  and  thought  himself  paralysed ;  but  on  being  again  *hot  by  his 
assailant  in  tho  face,  and  losing  a  good  deal  of  blood,  his  powers  of  motion  retiu-nod,  and  that 
to  so  vigorous  a  degree  that  he  was  able  to  carry  out  successfully  a  drwidful  and  protracted 
stniggle  for  his  life,  which  ended  in  tho  death  of  his  assailant,  from  repwited  blows  on  the 
heml.  A  portion  of  bono  exfoliated  from  the  injured  vert,ebr» ;  but  tho  man  recovered 
compl(t<ily. 

»  'JJrit.  Me<l.  Jour.,'  1871,  vol.  ii.  p.  716. 
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otherwise  the  case  terminates  fatally  at  once.  When  the  oesophagus  is  in- 
jured nothing  can  be  done  beyond  supporting  the  patient  with  nutrient 
enemata,  and  when  this  is  no  longer  possible  endeavouring  to  convey  food 
into  the  stomach  through  the  wound  lill  the  latter  has  contracted  sufficiently 
to  allow  a  tube  to  be  passed  from  the  mouth.  In  wounds  of  the  trachea  the 
opportunity  of  performing  tracheotomy  below  the  wound  is  sometimes, 
though  rarely,  obtained.  If,  however,  the  trachea  is  wounded,  but  there  are 
no  indications  of  portions  of  cartilage  or  foi'eign  bodies  being  in  the  trachea, 
and  the  patient  breathes  easily,  it  is  better  to  let  him  alone. 

The  great  nerves  at  the  i*oot  of  the  neck  may  be  wounded  or  contused — 
and  I  have  ali«ady  alluded  to  a  case  of  wound  of  the  brachial  plexus — but 
little  can  be  done  in  the  way  of  treatment.  The  reader  is  referred  to  the 
section  on  Injuries  of  Nerves. 

Gunshot  wounds  of  the  chest  are  divided  into  penetrating  and  non-pene-  Of  the 
trating,  the  latter  being  those  in  which  the  serous  membranes  (pleursB  or 
pericardium)  are  not  opened,  and  the  former  where  they  are.  Again,  in 
penetrating  wounds  the  contained  viscera  may  be  injured  or  may  not.  Non- 
penetrating wounds  present  few  peculiarities.  It  may  be  noted  that  when 
the  ribs  are  fractured  such  fractures  are  more  comminuted  than  in  the  inju- 
ries of  civil  life,  and  that  the  fragments  may  wound  vessels  or  be  driven 
into  the  lung  even  when  the  bullet  itself  has  not  penetrated.  And  it  should 
also  be  remembared  that  without  penetration,  and  even  without  any  fracture 
of  the  ribs,  the  lung  may  be  more  or  less  bruised  or  lacerated. 

In  penetrating  wounds  the  chief  point  is  to  decide  whether  or  no  the  Diagnosis 
lung  has  been  injured.  The  symptoms  of  injury  of  the  lung  are  shock,  of  Ji|""iu,,g 
hcemorrhage  from  the  wound,  haemotliorax,  haemoptysis,  dyspnoea,  trauma- 
topnoea,  and  emphysema.  These  symptoms  are  of  different  value  in  proving 
the  point,  and  any  of  them  may  be  present  in  cases  where  the  lung  is  not 
wounded,  and  absent  in  cases  where  it  is,  so  that  it  may  be  said  that  there 
is  no  one  symptom  which  is  absolutely  pathognomonic.  Yet  the  presence  of 
all  of  them,  or  of  the  great  majority,  or  of  the  leading  symptoms  in  a  very 
high  degree,  renders  it  extremely  probable  that  the  lung  is  wounded,  and 
justi6es  the  surgeon  in  that  diagnosis. 

Shock  is  a  very  variable  symptom.     It  is  frequently  present  to  a  great  Shock  in 
extent  in  cases  where  no  serious  mischief  has  been  done,  and  it  has  been  often  JL**"?*^  ^^ 
found  absent  where  the  lungs  have  been  perforated.     Its  presence  could, 
therefore,  only  fltrengthen  a  diagnosis  which  has  been  formed  upon  more 
reliable  symptoms. 

HcBtnorrJiage  from  the  wound,  if  abundant,  and  if  there  is  no  large  vessel  External 
near  in  the  parietes  (and  there  is  rarely  any  such  vessel),  must  come  either  ^®™**^' 
from  the  lung  or  from  an  intercostal  or  internal  mammary  artery  within  the   wound 
chest.     The  direction  of  the  wound  and  the  result  of  introducing  a  small  ®^'""6- 
spatula  or  piece  of  card  (if  it  can  be  done  without  risk)  into  the  inside  of  the 
parietes  will  enable  the  surgeon  to  form  an  opinion  as  to  which  of  these  two 
is  the  source  of  the  bleeding.    Still,  by  itself,  external  haemorrhage  is  only  one 
of  the  minor  diagnostic  symptoms  of  wounded  lung. 

JIcB^nothm-ax,  if  considerable,  usually  comes  either  from  the  substance  or  Htemo- 
tlie  root  of  the  lung — in  the  latter  case  it  is  almost  certainly  fatal,  and  in  the  ^^^rax. 
former  very  often  is  so.     Still  a  good  deal  of  blood  may  pass  into  the  pleura 
from  a  wound  of  the  intercostal  arteries  without  wound  of  the  lung,  so  that 
hsemothorax  also  is  not  an  infallible  symptom. 
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ILvmttphjiiL'i  mtiv  occur  frnm  tit  ere  In'tiiwin;^'  ^>f  the  laiig  witlioat  anj  iibsoT 
lute  penelfal ion,  iind  (liorrrort'  doos  luit  hy  itnelf  prove  ev^n  ihni  the  wound 
has  ni>QTied  the  clii'st»  But  if  hojiiioptysis  is  very  copious  it  renders  it  very 
probable  tluit  the  \iiu^  has  beon  wounded  ;  and  this  \s  converted  alBiost  into 
a  certainty  if  the  blood  is  churned  up  together  with  air  into  an  abnndant 
pink  froth,  and  esjiecially  if  a  similar  pink  fr*»tli  escafK'S  from  the  wound. 

Ih/spnfea  is  a  very  variablt?  sign,  and  tleperids  in  a  great  niea«ure  on  the 
patient's  previous  condition  and  otlier  ciitjurastances  which  it  is  hardly  pos- 
sible to  enntnerato  ;  and  it  If^  oHen  present  in  mere  wounds  of  the  pariotes. 

TrtjujuatftpHwa^  or  tlie  piissjige  of  air  out  of  the  wound,  is  possible  without 
any  wound  of  the  lung;  for  the  pleura  having  been  laid  open  the  air  may 
pass  iu  tiirough  tlie  w*onnd  as  the  parietes  recede  frt-im  the  lung  in  inspim-tion, 
and  then  be  fbreed  out  again  as  thvj  descend  in  expiration.  It  is,  however, 
a  Byuiptoni  which  must  always  excite  the  surgeon's  suspicion ;  and  it  proves, 
at  any  rate,  titut  the  wound  is  a  penetrating  one. 

Etnphijitenfa  is  ran*  in  any  case,  since  the  wound  usually  allows  the  air  tb 
pasH  freely  out  of  it,  but  otlicrwise  the  sarac  observations  apply  to  it  a«  to 
tranmatopncea. 

From  this  it  will  lx>  seen  that  it  is  usually  possible  to  fomi  a  diagnosis 
whieli,  if  not  nuithenuitieally  certain,  yet  is  practically  saflieiently  accurate 
to  justify  prognosis  and  tn^atrnent.  As  to  the  former  the  injury  is  a  very 
dangerous  but  not  an  absolutely  hopedess  one,  the  dangers  being  primarily 
fmui  litem oiThnge  and  couKo^pient  exhaustion  or  asphyxia,  and  secondarily 
IVoni  intlainmatton.  It  Js,  tbei*efon^,  to  the  avoidance  of  these  dangers  as  far 
JiS  possible  that  treatment  is  to  he  directed.  In  the  first  place,  collapse,  if 
not  so  profound  as  to  threaten  to  prove  fatal,  should  not  1k>  interfered  with, 
as  it  tends  to  check  bleeding  and  gives  time  for  clots  to  form.  Any  vessels 
which  may  bo  accessible  must  l>e  tied.  Strict  quiet  must  be  enforced.  The 
ajiplication  of  cold  externally  rnay  be  useful.  Opium  sliouhl  be  administered 
in  full  doses,  and  internal  styptics  (such  nn  gallic  acid  and  act^tat-e  of  lead), 
though  little  to  be  relied  upon,  may  possibly  bo  of  service.  If  the  patient  is 
strong  entujgh  he  uuiy  Ik?  bled  t^*  syncope  fnnn  a  largo  opening  iu  the  vein 
(*  |>l*:no  riv'O  *).  No  probing  or  meddlesome  searcliing  of  the  wound  is  in  the 
least  degree  justifiable,  hat  foreign  bodies  which  are  a<*cesBible  must  be  care* 
fully  removaMl,  and  the  finger  may  be  cautiously  inserted  into  the  wound  to 
rephfcce  depressed  or  comminuted  fnigments  of  bone,  whru  there  is  good  reason 
to  Ix^lieve  it  necessary.  The  [latient  aliould  lie  put  in  such  a  position  na  is 
easy  to  him  and  will  not  favour  the  gravitation  of  fluid  into  the  pleara;  so 
that  ho  is  usually  placed  on  or  inclining  to  the  injured  aide;  and  the  wound 
is  to  Ix^  lightly  dressed.  The  practice  of  sealing  the  wound  with  a  view  of 
repressing  liiemorrhage  lia.s  not  pmved  successful.  If  blood  accumulates  in 
t!u'  pleuni  it  must  be  r<:*nioved,  either  l*y  incision  or  by  tapping. 

Subsequently,  when  symptoms  of  pleuro-pneuraonia  come  on,  the  main 
questions  of  treatment  are  as  to  the  administration  of  antimony  and  as  to  venie- 
section.  Antimony  oftim  a(foi'ds  great  n4ief  in  wounds  of  the  chest  when  the 
patient  is  strong  and  tlorid,  and  when  be  finds  ad ifticulty  in  expectorating  the 
fluid  wliiclj  passes  into  the  bronchiRl  tubes.  If  given  it  should  be  in  small 
but  frequent  doses  (viis.  ii|  v. :  x.  of  the  Vinum  Aut.  every  tbree  hours). 

The  use  of  bleeding  iu  gunshot  wounds  of  the  lung  was  no  doubt  carried 
to  excess  by  Guthrie  and  the  older  surgeons,  yet  there  can  also  be  no  doubt 
that  it  often  fdh>rds  the  greatest  relirf  nud  benefit  in  these  as  in  other  injuries 
of  the  cbusl.   It  m:iy  he  used,  as  aljove  staled,  primarily  in  order  to  induce  an 
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artificial  collapse,  though  this  is  rarely  done  in  the  present  day,  since  it  is 
believed  that  the  weakness  so  produced  renders  the  patient  less  able  to  bear 
the  subsequent  inflammation.  At  a  subsequent  period  vena)section  to  a 
moderate  amount  is  indicated  when  the  dyspna3a  is  in  excess  of  the  shock  ; 
that  is  to  say,  when  the  patient  is  suffering  much  from  oppression,  with  con- 
gested face  and  lips,  and  the  pulse  is  firm  or  even  hard,  he  will  derive  great 
immediate  relief  from  losing  about  10  oz.  of  blood,  and  in  all  probability  will 
be  well  able  to  bear  one  or  even  more  repetitions  of  the  bleeding.  But  when 
the  face  is  pale  and  the  pulse  small  bleeding  will  probably  only  hasten  his 
death. 

Gunshot  wounds  of  the  heart  do  not  differ  from  other  wounds  of  the 
same  organ,  except  in  their  even  more  certain  fatality. 

Wounds  of  the  abdomen,  like  those  of  the  chest,  are  divided  into  non-pene-  Of  the  ab- 
trating  and  penetrating.  Of  non- penetrating  wounds  nothing  need  be  said  "^'"®"- 
here.  In  penetrating  wounds  the  viscera  are  usually  injured,  and  some 
collapse  is  generally  present.  The  diagnosis  of  the  exact  nature  of  the 
injury  is  not  always  easy,  and  indeed  it  may  be  of  a  very  complicated  cha- 
racter, the  bullet  having  passed  through  several  viscera,  or  many  coils  of 
intestine,  besides  having  wounded  vessels  or  bones  in  its  cotirse.  The  diag- 
nosis of  the  viscus  injured  must  be  made  from  the  same  symptoms  as  in  other 
wounds,  e.g.  the  hasmaterocsis  and  pain  in  taking  food  which  accompanies 
wounds  of  the  stomach,  the  escape  of  fajc^l  matter  or  gas  in  injuries  of  the 
intestines,  &c.  Penetrating  wounds  of  the  abdomen  are  not  always  fatal ; 
recovery  with  or  without  faecal  fistula  sometimes  ensues.  In  shell-wounds 
or  other  large  lacerations  the  viscera  may  protrude,  either  uninjured  or 
wounded.  In  the  former  case  their  prompt  reduction  is  necessary.  If 
wounded  intestine  protrudes  the  surgeon  must  decide,  from  a  careful  exami- 
nation of  tlie  extent  and  nature  of  the  wound,  whether  it  can  bo  sewn  up  and 
returned  with  any  prospect  of  success,  or  whether  it  is  necessary  to  attach  it 
to  the  wound  and  make  an  artificial  anus.  Protrusion  of  the  solid  viscera 
-with  wound  hardly  occurs  except  in  injuries  which  are  necessarily  fatal. 

The  diaphragm  may  be  perforated  by  a  wound,  and  phrenic  hernia  may 
be  thus  caused,  or  the  bullet  may  lodge  in  the  pleura,  in  which  it  may  roll 
about  loose.  Mr.  Guthrie  was  in  the  habit  of  teaching  that  in  such  cases 
the  proper  course  was  to  cut  into  the  pleural  cavity  in  the  last  intercostal 
space  and  extract  the  ball ;  ^  but  no  case  in  which  that  operation  has  been 
performed  is  as  yet  on  record,  except  where  the  bullet  has  been  felt ;  nor 
does  it  seem  that  the  diagnosis  is  quite  so  certain  as  would  be  required  for  so 
grave  an  undertaking.  In  some  cases  the  irritation  of  the  foreign  body  on 
the  diaphragm  has  led  to  constant  and  spasmodic  cough,  but  in  others  no 
such  sign  of  the  presence  of  the  bullet  has  been  observed,^  and  I  think  no  one 
-would  now  feel  justified  in  cutting  down  in  search  of  a  bullet  unless  he  had 
felt  it. 

A  perforating  wound  in  the  hypogastrium  may  involve  the  bladder.    The   Wound*  of 
bladder   may  be  reached   either  from   above  the  pubes,  through  the  peri-  ***®  ^^P^ 
tonaeum,  or  below  the    reflection  of  that  membrane  or  through  the  peri-   perinipttm, 
nasum.     It  may  even  be  reached  in  the  female  through  the  vagina^  without  *"^-t-i 
any  serious  injury  to  the  soft  parts,  and  it  would  be  possible  that  it  should  orgmw. 

>  Guthrie's  *  CoromentaricB,*  1855,  pp.  491-497. 

*  See  the  case  of  Tbain,  related  by  Mr.  Polnud  in  •  Sjbt.  of  Surg.,'  vol.  ii.  p.  593,  2nd  ed. 

■  Emmet,  on  *  Vesicovaginal  Fistula/  p.  221. 
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be  ^vouuded  iii  tlie  male  from  the  rectum,'  thongli  iu  sucli  a  case  the  pen- 
1103 urn  or  ischinRictal  fussa  iTia»t  be  also  iujuriHL  If  the  ball,  or  a  portiua 
of  the  clotheH,  should  remain  in  the  bladder  tlie  usmd  symptoms  of  foreign 
body  or  stone  will  follow,  and  the  us«ul  openition  has  otlen  been  perforraed 
with  success/^  A  wound  of  Uie  bliidder  through  the  peritontt'iun  will,  in 
all  pi'obabihty,  pmve  fatal ;  but  reeovery  has  oft<?u  been  recorded  in  wouod^ 
whiuh  weix*  therefore  assumed  not  to  have  implieated  that  membrane.  Tlie 
use  of  the  cathL*ter  m  penetrating'  wounds  of  the  blatlder  is  generally  jndi- 
eated»  unless  the  external  wound  is  tree  enough  to  provide  couiplete  exit  for 
the  urine.  Whether  the  catheter  should  he  h4t  in  or  no  wjli  depend  cm 
circumstaneeSf  Bueb  a^  tha  ea&e  or  di (Hcu Uy  of  its  introduction,  and  tbo 
irritation  which  it  causes;  but  it  must,  at  nuy  rate,  Ix*  used  ofltcn  enough  to 
prevent  any  distension  of  the  bladder,  unhss  the  patient  can  pass  water  him- 
self, which  is  rai*ely  tlm  case.  If  any  foreign  body  is  felt  in  the  bladder  its 
immediate  extraction  is  imperative. 

Wounds  of  the  penis,  scrotum,  and  testiehs  are  nire  as  uneoniplicated 
injuries,  and  those  of  the  cxt^Tiial  pads  in  the  female  almost  unknown. 
Tlieir  treatment  involves  no  sj>ecial  jHiints. 


Of  ili<!  ex- 
tremiticji. 


Gunshot  wounds  of  the  extremities  need  only  be  noticed  here  when  com- 
plicated with   lesions  of  bone,  or  presenting  some  other  |>eculiarity.     The 


U..: 


,rj 


Flo,  143,    injnry  of  thfj  liea<i  of  th<?  !3tinicni<*  by  n  njnoiJat  bullet,    Tlie  ballet  (Ahowu  bj  the  Aftei^k  •)  1 

entered  apei  flrat,  ontl  ht  va\ho<\(}ed  in  Ihe  euaiLr^llnnd;  ttMue,  iU  Uise  beirngr  on  a  level  with  the  ftttrfliM 
of  the  bcKDC.  ^rmt  ii:i4hiteilnK  ha»  follow  itl  a  and  Jt  t<haw  tbc  ooudition  of  thii  hetui,  ftrid  c  the  ft»«trt!d 
stftto  of  tho  BluJt  at  tho  Jnut  where  the  operation  of  roM^.-tkHi  hiui  been  perforoieil.  It  tt  probikbl^  that 
ttiese  ]9«Bim«  extcndod  noixifl  diatanoa  bi  the  shaft  below  the  line  of  rcioctlonu 

geneiul  rulea  of  surgery  ai"e  only  modified  in  these  injuries  by  the  extenisive 

*  TluTc  is  a  hfrikiij^  enao  tlrsi^rilicd  hy  Mr.  HeWttt  in  the  *  Pnt!t.  TrriUh,.'  vol,  j\  \k  \o2.ntni 
of  wlik'li  H  prep:ir?ition  is  prescrvwl  in  tho  MuHoinn  of  St.  Ginrpju'p)  IJoHpittth  Her.  ik.  No.  35,  of 
wotiini  i>f  ihe  bhuilcr  throufjh  ihi?  rLvtum  by  I  lie  luvikcvn  upright  (jf  ii  chnir,  o»  which  tho 
piittuitL  full.  TIhto  m  no  reuHOD  why  a  Lullct  uhoutd  not  put>s  in  the  sjituu  dinx'tiuri,  thmigh 
I  nm  nul  nl«Je  lu  nfov  Ut  a  rtvonlcil  futid. 

*  Mr.  Dixtiu  ^ivt,  hi  the  ^Si-d  voL  uf  the  '  Med.  Chir.  Trans^.,'  rtfercuces  to  fiReen  catws 
in  which  this  opemt ion  had  been  pi'i'formcNi,  hthI  with  snccc««  in  n  very  lai^M  proportioo  of 
them.  He  alsa  niMiticinB  oue  ia  whkh  u  ftniall  bulkt  which  had  piisaiHl  into  the  bladder  was 
voided  by  the  urt'thrat 
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Bplititering  of  fclje   bntn-s  wliicli  balk'i.s,  and  especially  tho    conical  ballots, 
cause^aud  tbe  ostuomjelitiii  wbicli  is  lia  likely  to  (olluw/  by  Lfie  cuoseqaeiices 


fo7TfO»  A  and  8  p*bow  the  head  of  u  humerus  whtrb  h>w  lK»cn  i^truclt  by  fi  rounii  Iwvt!  in  nearly  tbe  IdenUca 
•>p»t  lit  which  the  Hiieciiucn  rcprrsejitoil  in  Fl|jr,  HlHiail  bi'cn  -striiok.  The  round  lv:ill»  like  the  conotdkl} 
hu*  nbu  cntrpeil  to  a  (tij»tanco  correaptintlinsr  with  IIh  own  depth,  lt«  #nrf&oe  U'in^r  f>n  ft  U\«l  with  thftt  0* 
tho  !4arr<:>unding  Ijoni*.  AHhongh  t\\e  hem\  of  tlm  bone  h:ia  bcon  greatly  t^hattured,  aa  shown  in  a«  tlio 
retirlinif  ttsuudt^r,  or  «t|}llut<!ru)g^  ia  Tory  lluvit«d  ;  and  the  !«aw.,  in  n^ctini?  the  injur«il  huul,  hn«  pawEd 
tlirrir.^j-h  tho  !4haft  (i^o  c)  without  crouing  A  i(ini;f Id  ftwurc,  and  thi(»  nolwittmtaudlng  the  opcrutinn  tuM 
r>  iiu-d  j4omewhat  ni'arer  to  the  neck  of  th«  bond  Uioti  fn  the  prMedLng  liutuico.    Tbe  flgiO^ 

r  ■>  liivytAmtiiins,  ^iM.  2,91(i  u  and  'i.^f-td  n,  in  the  MoMmm  of  the  Rojiil  OoUoge  of  fim^geoiu^  uid 

a  -m  *  ^yst.  of  Hui-g,/  *Jnd  eilit.  vol.  ii.  pp.  I2:i,  124» 

of  the  Blomgliing  wliieli  almost  always  follows  gunshot  wounds,  and  by  the 
circnmstanct^s  under  which  the  git  at  majority  of  these  injuries  are  treat-ed»  All 
these  pwm!ijtrities  are  v«*y  unfavourable  for  the  sueetiss  of  excision,  in  com- 
parison with  amputation,  iii  the  lower  extremity.  For  the  success  of  excision 
of  the  hip  and  the  knee  it  seems  essential  that  the  bone  exposed  should  be 
uninjured,  the  soft  parts  prediKpofeed  to  healthy  action,  and,  above  all,  that 
the  patient  should  be  left  undiaturlied  for  a  long  period.  None  of  these 
things  are  so  essential  in  excision  of  the  slioulder  or  elbow.  Accoitlingly  we 
find  that  tho  two  latter  operations  were  brought  into  gencnil  acceptance 
mainly  in  consequotiee  of  their  success  in  warfare^'  while  tlie  cxcisi*:ms  of  tho 
hip  and  knee,  althouf»'b  they  have  sotnetimes  succeeded  in  war,  can  count 
very  few  successes  either  in  these  or  in  any  other  primary  injuries.  This 
well-known  fact  piakes  a  great  distinction  in  the  surgery  of  gunshot  injuries 
in  the  upj>er  and  lower  extremities. 

*  The  figures  in  tljci  t^xt  jire  iiitertsting  examples  of  the  great  splintering  Jind  exti'iisive 
injury  whu-li  cori«>i<iul  Imlltts  iiiflk-t  on  the  LK>iie8,  na  contrastcHl  with  the  morv  limittd  otfwt^ 
of  loutir)  ImltetM,  Thoy  »!&■>  show  conditlunB  of  tho  Artieal^UJrig  end  itpppriprcite  for  uxeisiont 
Hi  lesi§t  in  tho  upper  extremity.  It  seems  doutjtfiil  wliether  eateiiiion  of  the  kneo  tould  !«* 
pmctifietl  «iieeeN«fuMy  if  the  liono  were  Bpliut^red  as  in  Fig,  149 ;  hut  it  might  he  ventured  on 
if  a  bulK  t  were  hjdged  in  llie  hind  of  the  tihiji  or  in  tho  feninr,  rtud  the  hone  were  not 
fcpbnt-erod.  a&  in  Fig.  ItjO. 

^  Tho  80(M»e*iH  of  Ikirou  Larrey  in  czcii^ltig  the  ahoulder  in  the  wars  ot  the  Republic  and 
Empirt*  WHS  one  of  the  fii>ii  eauiiHH!^  of  iho  recejition  of  thnt  operutiun  ;  while  the  Huee«88  of 
Kem:in*h  in  excising  ih©  elbow  in  the  war  in  .Sohloswig-Hol attain,  though  leji<*  striking  fmm 
ncetdeiitnl  eirtnimhtjiners.  nn<\  although  the  opemliow  wan  nlrcti^Jy  a  rccci%*€d  one,  did  mufh  lo 
ppopiigat^  and  extend  it^  uee. 
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GUNSHOT   WOUNDS 


Tlie  folltiwing  are,  I  believe,  the  main  maxims  of  practice  i     _ 
hijuriea  ol'  the  extremities  :^ — * 

I.  In  the  upper  eitircfnittj.—lf  the  lesion  of  the  soft  parts  does  not  seem 
t^o  extensive  do  not  amputate.  Do  not  pei'form  any  formal  exeision  unless 
the  shun Mer  or  elbow  xk  oj>ened,  hnt  n^move  loose  f moments  of  bone,  provide 
free  exit  for  diselmrges,  and  put  the  parts  in  a  ffiv^ourable  position  for  union. 
In  injuries  of  tiie  shoulder  and  (^Ibow,  however,  the  patient  has  a  Wtter 
chance  of  a  useful  limb  if  the  usual  amount  of  bone  be  removed  by  exci- 
sion ;  and  the  extension  of  fissui^s  into  the  shaft  of  the  humerus,  or  into 
tfje  Ixines  of  the  forearm,  does  nut  gvreatly  prejudice  the  chances  of  the 
patient's  iH-;cover3\  though  in  the  ea«e  of  the  shoulder  the  frequent  injun€*8  to 
the  scapula  or  axillary  vessels  and  nerves  h  certainly  a  lonnidable  complica- 
tion. When,  however,  along  with  grave  injaries  to  the  soft  parta,  or  with 
comminuted  fiiieture,  the  mnin  vessels  or  nerves  or  both  are  wounded^  it  is 
usually  nicue  prudent  to  amputate.  Yet  even  in  some  eases  of  wound  of  the 
main  artery  in  the  npjjer  extroniity  coraplii*ated  with  fracture,  if  free  from 
other  complications,  and  in  a  young  and  healthy  subject,  the  attempt  to  save 
the  limb  may  be  made. 

IL  In  ihe  hitver  (^j-ltwmiiij  gunsliot  fraetiiiTS  involving  the  hip- joint  or  the 
upf>er  third  of  the  femur  are  usually  fatal,  however  treated.  Primary  ampu- 
tation is  80  fatal  in  these  cases  that  \i  is  almost  abandoned.  Several 
have  recovered  under  strictly  conservative  treatment  ;  a  few  cases  of 
cessful  excision  are  on  record  ;  ami  eecoudary  amputatioTi  has  been  decidedly 
more  successful  than  j^riniary.^  The  sni-geon  must  use  his  own  discretion  in 
each  case,  but  all  surgeons  now-a-days  have  a  well-founded  hon^or  of  primary 
amputation  at  the  hip,  believing  that  the  operation  is  almost  necessarily 
fatal,  while  the  injary  is  not  so. 

In  gunshot  fracture  of  the  lower  part  of  the  fernur  amputation  is  the 
rule.  Cases  have  also  been  treated,  when  free  from  otlier  complications,  on 
tlm  conservative  method,  all  comminuted  portions  •being  removed,  and  the 
paHs  put  up  in  the  best  apparatus  which  circumstances  permitted  the  surgeon 
to  make ;  but  it  scem«  tlie  opinion  of  the  most  experienced  military  surgeoni 
that  in  tlio  general  run  of  cases  amputjition  is  the  best  course  though  iii 
Bi>ec)al  instances  the  attempt  to  save  the  limb  may  justifiably  be  made. 

When  a  bullet  lodges  iti  the  knee-joint,  or  passes  through  the  joint, 
splintering  the  bones  yet  not  producii^g  any  fuiiher  discovemble  lesion, 
excision  may  be  resorted  to.  But  hitherto  it  must  be  atlmitted  that  the 
attempt  has  led  to  disajjpointment,  or  in  [>lainer  terms  to  loss  of  life,^  and 
that  amputiition  is  a  far  safer  practic5e.  In  the  rare  cases  of  such  accidents 
occun'iog  in  oivjl  life  at  an  early  age,  and  with  all  tlie  necessary  apj>liances 
for  undisturbed  trealnient,  it  may  be  justifiable  (thougli  it  is  certainly  nit  her 
doubtful  practice)  to  risk  excision  \  but  in  common  military  practice  no 
doubt  can  be  entert^iined  that  cntil  we  possess  some  more  sacccssful  method 

'  It  is  iisHUmoii  tliiit  the  uisuhI  nil*^8  of  practice  have  l^cn  carricMi  out  And  foreign  bodies 
if  jxjsttitilo  ronifivoth 

*  M.  Jules  Koux,  of  Ihc  S  Mjin^lner  Tluj^pital,  nt  Toulmi,  ha*  given  n  list  of  no  lesa  tb«Ji 
f,wenty-ont3  enma  i>f  rwovery  without  nmpiitalion  aftor  giinahot  nyunos  of  Lin*  u|iper  tliirJ  of 
the  femitp  iiruoiip;  tba  soldiers  whom  lio  exjiijiiuod  on  their  return  from  the  Ituliari  war  of 
]  &60.  Ijtin^wro,  op.  cit,  p,  226.  For  n  comparisou  biitw<?en  primary  and  secoiidnry  nmpu- 
tJition  ut  thtt  hip-ji>int  in  mihtJiry  aui^pry  mc  pp.  228-0  of  the  tmnw  e*R>iy. 

■  In  ilie  Amerii^iin  Hnrpoon-Gcnor^il'?*  rtpjrt  it  is*  st.ited  that  <>ut  of  oli*Tcn  rri$eciioiij»  of 
the  knee  all  but  two  t<irmiinited  fsifjilJy.  nnd  a  doubt  is  expressed  of  the  reality  of  n?«*orory 
in  on u  of  the  remaining  two. 
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of  practisiDg  excision  the  surgeon's  duty  is  to  amputate.  There  are,  how- 
ever, cases  in  which  the  surgeon  may  very  reasonably  attempt  the  entire 
preservation  of  the  limb,  giving  exit  to  matter  and  loose  fragments  as  they 
present.  Langenbeck  believes,  and  I  have  no  doubt  with  good  reason,  that 
the  success  of  such  attempts  would  be  much  favoured  by  putting  up  the 
limb  at  once  in  a  well-fitting  case  of  plaster-of- Paris. 

In  gunshot  injuries^  of  the  leg  the  limb  may  often  be  saved,  and  in  many 
of  these  cases  the  resection  of  the  comminuted  bones,  and  possibly  of  the 
portion  of  the  shaft  around  them,  may  be  advisable.  The  same  observations 
apply  to  those  injuries  in  which  the  ankle  lias  been  laid  open.  In  such  cases 
the  removal  of  comminuted  portions  of  bone  is  often  spoken  of  as  an  '  ex- 
cision of  the  ankle,*  and  if  the  term  be  admitted  the  operation  may  be  said 
to  be  a  successful  one.  Ijangenbeck  is  the  chief  authority  in  recommending 
excision  of  the  ankle  in  military  sui'gery,  having  operated  five  times  in  the 
Schleswig-Hoktein  war  of  18G4,  and  eleven  times  in  the  Austro-Prussian 
war  of  1866,  with  thirteen  successes  and  three  deaths.  In  all  the  cases  the 
periosteum  was  preserved  as  far  as  possible,  and  the  limb  put  up  in  a  plaster- 
of-Paris  splint  at  once.  But  the  operation  differs  from  the  ordinary  excision 
of  the  ankle  for  disease  in  this  very  important  particular,  that  the  bones  of 
the  foot  are  not  diseased  and  are  usually  untouched,  and  that  the  patient, 
instead  of  being  a  sufferer  from  chronic  disease,  is  usually  healthy.  The 
success  of  the  excision  of  bones  of  the  leg  (called  excision  of  the  ankle) 
for  gunshot  injury,  even  if  we  allow  that  it  has  been  real — i.e.  that  the 
same  success  could  not  have  been  attained  without  operation — does  not  bear 
on  the  question  of  excisions  of  the  ankle  for  disease. 

For  wounds  of  the  nerves  of  the  limbs  I  must  refer  the  reader  to  a  sub- 
sequent chapter,  in  which  the  affections  of  nerves  are  treated. 
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CHAPTER   XVII. 


TUMOURS. 


TiiEiiK  are  Tl^w  partH  nf  surgical  piit]iolo|Ty  in  wLicli  such  cionstaDt  alforaiiona 
have  been  tiiatie  as  in  tlie  diiigiioais  iind  nomeuelatotie  of  ttttnoiirs — alt-era- 
tions  wliicli  are  very  puzzling  to  tbt?  8ludent,  and  the  advantages  of  which 
have  ntit  aa  yet  beeoriie  at  all  evident  to  the  pmetieal  surgeon,  1  will 
endeavour  to  treat  the  subjt-ct  as  ]n*actjrallj  and  as  sbortlj  aa  possible,  without 
igDoring  the  theoretical  retincnienta  which  mndere  pathologists  have  intro- 
duced, yet  only  giving  them  such  prominence  as  their  bearings  on  practical 
Burgery  seem  to  demand. 

A  tumour  is  defined  as  *a  new  formation — an  addition  to  some  part  of 
the  body  of  a  substance  organised  or  partly 
organised,  and  not  the  result  of  inflammation 
only*  (CieNar  Hawkins),  and  tbii*  in  ju'Dhably 
the  best  definition  which  can  he  given,  al- 
thongh  we  must  allow  that  some  y^eiminc 
examples  of  tumour  owe  their  origin  to 
iuflammatuiy  processes — as,  for  example,  the 
b ureal  tumours,  of  which  an  example  is 
fignred  here. 

Other  tumours  occur  coiigeiiitall}^  either 
as  the  result  of  footal  inclusionj  from  an 
abnormal  and  excessive  formation  of  epi- 
durmal  tissues,  or  from  unknown  causes. 
And  it  may  be  stated  genci*ally  that  the 
cause  of  formation  of  any  tumour  is  as  a 
rule  entirely  obscure.  Pathologijit s  and 
stutistieians  have  laboured  in  vain  to  dis- 
cover  any  reason,  either  in  the  local  or 
general  condition  of  the  body,  why  the  indi- 
vidual should  be  alTcetcd  with  the  growth 
of  a  tumour.  Hereditary  tuiideiiey  is  often 
traecahle,  csj>ccially  in  malignant  tumour; 
but  this  atibrds  no  explanation^  since  we 
know  no  reaaou  for  the  original  occurrence 
of  the  tnmour  in  Hie  Erst  memher  of  the 
family  ;  nor,  beyond  tlic  vague  fact  that  chil- 
dren usually  rc^^emblc  their  parents  in  con- 
stitution and  predisposition  to  diecasCjas  they 
do  in  physical  appeamnee  am!  disposition, 
do  wc  kimw  any  reason  why  the  disease  after  it  has  once  originiiteil  should 
be  tranamiHed  to  succeeding  generations.  The  fact,  however,  that  cancer  i^ 
often  transmitted  from  parent  to  child  is  one  of  imjiortance  in  diagnofeis. 


Fto.  IfuL    Two  horsa!  tumours,  i.c,  cxilajv* 
kjursii!'  pttt4^'liee,  \Tlnch  liiul  tjctxnnc  uuni*! 
vtTtttl  Hitu  evwtic   tutuuim   by   tPv.-  i^\ 
TC'lrk|juicut  «jr  an  imiierf  ct  tiT 
Tval  In  tlielr  wuHs,  hftvitig 
In   th'lr   cntn',   wiUi   wn-ji 
hiUniptKoesi  In  the  fibmtiA  tWui  i^iTiijujton 
tTj.  ir  Willis.    Tlu.'  aivltiat  wpue  filial  will 
l,«ikrtluUy    tlectiiliiJuriMfll    blood.      The 
liu-ttiiK'tit  h:iU    ixiFted  for   ubtiut    t«( 
j'fUTK.    Thf  tiuiioiin»  were  romoveil  at  I 
Uiuw  o)k'Xutiuii  fmin  a  woman  9Hgf*i  Mj^ 
i!uvir&sfutiy\    (St.  GoorigiB'ft  Hae|xlUl  Ma- 
iseuUf  Si5r,  iv,  Na  14  b). 
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Tbe  most  snper6cial  acquaintance  with  tamonrs  will  show  that  there   innocent 
are  two  well-marked  classes  of  them,  separated  by  broad  distinctions,  both  SouS  and 
anatomically  and  clinically.     There  is  one  class  in  which  the  substance  of  the  malignant 
tumour   has  an  exact  anatomical  resemblance  to  some  tissue  of  the   body  L)^)7u*^ 
(homologous  tumours),  and  in  which  the  tumour  gradually  increases  in  size,   mouw. 
displacing  the  structures  in  which  it  grows,  but  not  invading  them,  and  pro- 
ducing no  other  symptoms  than  those  caused  by  its  increasing  bulk.     Such 
tumours  are  clinically  termed  innocent^  though,  of  course,  the  increase  in  their 
bulk  may  cause  death,  if  they  are  situated  in  a  vital  part.     There  is  another 
class  of  tumours  which  do  not  present  any  resemblance  to  the  normal  tissues, 
and  which  are  therefore  described  as  heterologous.     Clinically  these  tumours 
show  a  strong  local  disposition  to  ulceration  ;  they  also  invade  all  the  textures 
of  the  part  in  which  they  grow,  and  they  influence  the  general  health,  passing 
into  the  lymphatic  system,  appearing  in  remote  parts  of  the  body,  reappearing 
after  complete  removal,  and  affecting  the  mass  of  the  blood,  so  as  to  cause 
profound  c^ichexia  and  ultimate  death.     Tumours  of  this  kind  are  therefore 
called  niali'gnanL 

But  though  there  is  no  difficulty  in  placing  the  well-marked  examples  of  Semi-ma- 
either  class  under  their  proper  category,  either  anatomically  or  clinically,  Imnour?. 
it  has  long  been  seen  that  in  both  the  anatomical  and  the  clinical  division  a  Sarcoma, 
third  class  must  be  made,  the  clasidflcation  of  which  is  by  no  means  so  easy. 
There  are  some,  such  as  the  adenoid  tumours  of  the  mammary  and  prostate 
gland,  which  very  nearly  reproduce  the  structure  of  the  part  in  which  they 
grow  ;  others,  such  as  the  '  fibro-plastic  *  tumours  of  Lebert,  which  are  formed 
in  a  great  measure  of  tissue  resembling  the  embryonic  state  of  some  natural 
organ  of  the  body  ;  and  others,  such  as  the  myxoma  and  glioma  of  Virchow, 
in  which  a  similar  though  still  more  rudimentary  resemblance  to  the  normal 
tissues  can  be  traced.  Modem  pathologists,  especially  the  Germans,  have 
revived  for  such  tumours  the  old  designation  Sarcoma,  which  had  originally 
no  certain  meaning,  but  is  now  deflned  as  a  tumour  whose  structure  presents 
some  resemblance  to  the  rudimentary  forms  of  some  natural  tissue  of  the 
body.  The  term  Carcinoma  is  then  defined  anatomically  as  a  tumour  con- 
sisting of  a  congeries  of  cells  resembling  those  of  epithelium,  and  in  some 
cases  nearly  identical  with  them,  lying  in  the  interstices  of  a  cx)nnective- 
tissue,  in  which  again  other  cellular  elements  are  to  be  found.  But  the  cells 
of  carcinoma  have  no  structural  connection  with  the  connective- tissue,  nor  do 
they  appear  to  undergo  any  transformation  into  higher  stages  of  development. 

Looking,  again,  at  these  so  called  *  sai'comatous '  tumours  clinically,  we 
find  that  among  them  are  well-marked  examples  of  a  third  class,  besides  the 
innocent  and  the  malignant,  above  spoken  of.  There  are  tumours  which  will 
recur  after  their  complete  removal ;  others  which  gradually  spread  to  all  the 
tissues  in  their  neighbourhood,  and  others  which  ultimately  destroy  life  by 
tteir  ulceration,  although  they  have  not  the  other  features  of  malignancy  ; 
that  is,  they  do  not  affect  the  lymphatic  system,  nor  make  their  appearance 
in  remote  parts  of  the  body.  To  such  tumoui-s  the  terms  semi'maligvant, 
locally  malignant,  and  cancroid  have  been  applied.  The  class  of  sarcomata 
is  largely  formed  of  tumours  of  this  kind ;  but  what  renders  the  snbject  so 
complicated  and  difficult,  and  prevents  us  from  accepting  the  labours  of 
modem  pathologists  in  this  direction  as  holding  out  any  hope  of  finality, 
is  that  this  same  class  contains  some  tumours  which  are  perfectly  innocent, 
and  many  others  which  are  more  truly  malignant  than  those  classed  anato- 
mically among  the  carcinomata. 


TTIMOURS, 

Aitjidst  Jill  tills  confiiHitm  there  is  one  ioi[>i>rtant  point  to  wHirh  Mr. 
Siivorj  has  ixjceiitly  calltMl  atieiiliou  in  a  vorj  suggestive  paper  in  the  *  Brit, 
Med*  Journ./  Dec.  \9y  1874,  viz.  tbtit,  speaking  genei-allj,  *  the  less  the 
gtrnctnres  of  which  a  tnmonr  ih  eoniposud  tend  to  change  from  their  primary 
or  embryonic  form  the  more  j\l>nndant!y  will  thej'  mnUiply  ;  fi<>  that  those 
tninonrs  w4iose  structures  rettiin  most  nearly  their  primaiy  form  are  the 
most  malignant.  And  as  the  stnxctnres  of  a  tumour  are  capahle  of  transfor- 
mation so  they  lose  their  power  of  repetition;  so  that  thosi^  tumours  which 
consist  most  completely  of  fully -formed  tissue  are  the  most  iiinucont/  Thus 
the  most  lowly-fonned  ttimouiis  are  the  carcinomatous,  the  cells  of  which 
ehow  no  tendt-ncy  to  grow  into  any  higher  forms,  aud  which  consist  in  great 
measure  of  juice,  which  is  partly,  indeed,  tlie  product  of  the  disintegration 
of  the  cells^  but  partly  is  a  new  morhid  formation  ;  and  tliese  tiiniou!*s  show 
all  the  chaniciers  of  maliguMUcy  most  plainly. 

Next  in  order  am  the  sarcomatous,  in  which  an  attempt  has  been  made" 
at  the  formation  of  tissue,  althongh  imperfect  and   embryomic,  and  these 
tumours,  though  unstable  in  their  composition,  |ir<^ine  to  ulceration,  pn^ne  to^ 
recur  after  removal,  antl   occasionally  making    their  appeiirance  in  diataotl 
parts  of  the  body,  have  all  these  cfaaractere  in  a  far  less  degree  than  the 
carcinomatous  tumours  have;  while  the  best  examples  of  the  purely  innocent 
tumours  are  such  as  consist  throughout  of  a  liighly  developed  tissue,  such 
as  Ixme.     Many  of  the  latter  kind  of  tiieioiirs  aiv  as  stable,  and  as  little  pre- 
judical  to  the  health  of  the  indivHliml  ;is  if  they  had  been  original  piirtiuns  of 
his  organism. 

It  remains  to  describe,  as  well  us  our  present  knowledge  pern li Is,  tlie 
kinds  into  which  the  purely  inntieent,  the  siircomatous,  and  the  e^i*cino- 
matous  tumours  are  now  usually  divided. 


tumours. 


SefooA 
cyats. 

Ilvdrocek 

oflhcaeck. 


Innocent  tumours  are  iubdividcd  into  cystic  and  solid.  The  cystic 
tumours  are  again  subdivided  into  simple,  or  purely  cystic  tumours,  and 
proliferous  cysts,  in  which  a  growth  springs  fix>m  the  cyst- wall  and  fills  I  lie 
cavity  more  or  less  completely. 

The  simple  cysts,  wViicli  consist  merely  of  a  fibrous  envelope  filled  with 
fluid,  are  chissified  acconling  to  the  nature  of  the  fluid  they  contain,  They 
are  serous^  synovial,  nmcous,  sanguineous,  and  seminal.  Milk-cysts,  oily 
and  colloid  cysts,  may  Ik)  added,  but  the  milk-cystii  will  come  under  notice 
with  the  discixses  of  the  bretist,  and  the  others  are  merely  pathological 
curiosities,  for  which  the  reader  must  consult  some  of  the  manuals  of  Pa-  j 
thology,  Ni>r  will  auy  thing  further  he  said  here  abont  the  synovial  cysts  or  | 
enlarged  bnrs4e,  nor  the  seminal  cysts  or  encysted  hydroceles  of  the  epi- 
didyttiis.     These  will  be  found  described  in  their  proper  [daces. 

Serous  cysts  occur  very  commonly  in  the  neck,  constituting  what  is  called 
hijilroceJe  fif  ifte  iiecJc,  and  this  is  the  l^est  exaiuple  of  their  independent  forma- 
tion. The  hydrocele  of  the  nock  forms  a  large  encysted  tumour  (ocxjupying 
.^"ometimes  the  whole  side  of  the  neck,  and  falling  like,  a  dewlap  over  the 
cheat),  cont4yning  clear  or  slightly  tinged  serum,  growing  slowly,  and  pritdu- 
cing  no  definite  s}Tnptoma.  I  have  seen  such  a  cyst  completely  transparent 
like  a  common  hydrocele.  These  cysts  ai-e  generally  supjiosed  to  be  formed 
by  accumulation  of  fluid  in  the  cellular  spaces,  which  then  prodoces  by 
its  pressure  the  stratification  of  the  areolar  membrane,  and  thus  become*  en- 
capsuled.  Most  of  the  other  serous  cysts,  sach  as  those  which  occur  in  the 
thyroid  body,  in  the  tunica  vaginalis  (coDimon  hydrocele),  in  the  testicle 
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(the  Tinii-nia!fgiinnt  form  of  cjstic  disease  of  the  testis),  m  the  breast,  or  in 
the  kidney,  are  formed  by  effusion  of  serum  into  spaces  naturally  cxistitig  in 
the  organ,  and  tlieir  contents  have  some  resemblance  to  that  of  the  part  in 
which  they  are  furnie^l.  Tlitis,  the  serum  tilling  these  cyst«  is  of  the  most 
various  colour  and  composition,  in  yome  cases  almost  watery,  at  ofchera 
nearly  the  consistenee  of  honey,  and  of  every  colour^sometimes  black  or 
nearly  blrtck/  at  others  perfectly  colourless.  More  or  luss  fat,  cholesterine, 
or  some  of  the  elements  of  the  blood,  may  frequently  be  found  in  iL 

M^KXios  cysts  are  rucIi  as,  bL+ing  ft>rmeil  In  or  in  the  neiglibourhood  of  a 
mneoua  surface,  contain  a  fluid  similar  to  that  secretion,  but  usually  more 

concentrated.  Their  cause  appears  to 
be  the  obstruction  of  a  mucous  follicle. 
They  are  found  most  commonly  in  the 
antrum,  in  the  month  (ranula),  in 
the  glands  of  Naboth  and  Cowper,  and 
in  the  muciparous  glands  of  tlie  vulva 
and  vagina. 

Sanguineous  cysts  occur  either  as  BI«M>d 
a  consequence  of  liiemorrhage  into  a  ^.^*"* 
serous  cyst,  wliich  scorns  common  in 
the  neck  (hajmatoccle  of  the  neck),  or 
possibly  in  connctition  with  a  vein, 
the  orifice  of  communication  having 
aflerwards  become  obliterated,  or  from 
cirusiou  of  blood  intio  a  tumour,  the 
substjincc  of  which,  expanded  over  the 
collection  of  bK»od,  a]>[>ears  like  a  cyst. 
This  wfis  the  case  in  tlic  instance  tmm 
which  the  annexed  illustrations  were 
taken.  The  patient,  a  man  ret.  30, 
was  under  my  care  at  St,  George*a 
HoMf>ital,  in  consequence  of  repeated 
ha^mofrhnges  from  the  large  tumour 
which  is  abown  gi-owing  from  the 
outer  side  of  the  leg^  ^^^^  wliich  is 
seen  to  be  nlcenitetl  in  several  places. 
The  whole  mass  wtm  excised,  and  was 
at  first  thought  to  be  a  simple  cyst 
filled  with  blood  ;  but  minute  exami- 
nation  by  Mr,  Beck  and  Mr,  Arnott 
showed  a  thin  layer  of  sarcomatous 
tissue  in  the  wall,  so  that  the  case  was 
really  one  of  an  enormous  eflusion  of 
blood  into  the  substance  of  a  small 
tuoKmr.  The  man  did  well^  and  no 
Again,  blood-cysts  are  very  frequently 
formed  in  malignant  tumonrs,  and  they  sometimes  much  exceed  in  si»e  the 
solid  growth  in  which  they  form,  stj  that  surgeons  are  always  rather  ap- 
prtdioniiive  of  mure  serfous  mischief  when  dealing  with  these  cysts. 

The  diagnosis  of  simple  eyst^s  rests  on  several  considenititms.     The  syno* 

»  Am  in  Ht^nie  (liiia  from  a  Tiiiiiiiinary  ejtft  prvstrved  hy  Sir  B-  IWodw  in  thi.^  Mu^^euni  of 
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Vial,  seminal,  and  mucous  cysts,  forming  as  thej  do  definite  diseases  of  the 
parts  in  which  they  occur,  are  recognised  mainly  by  their  position.  Cysts 
in  general  are  distinguished  from  solid 
tumours  (a  distinction  not  easy  to  make 
when  the  cyst  is  very  tense  and  deeply 
seated)  by  their  elasticity  and  perfectly 
rounded  outline — from  chronic  abscess 
by  the  absence  of  all  pain  and  inflamma- 
tory infiltration  of  the  tissues  around  ; 
and  when  any  doubt  is  felt  an  exploratory 
puncture  can  never  do  any  harm,  gives 
hardly  any  pain,  and  will  at  once  settle 
the  question. 

Serous  cysts  may  often  be  treated 
successfully  by  iodine  injection,  exactly 
as  in  hydrocele,  or  they  may  be  obliter- 
ated by  a  seton,  though  this  sometimes 
sets  up  dangerous  inflammation,  espe- 
cially in  the  neck.  I  once  saw  death 
occur  in  a  week  through  the  insertion  of 
a  seton  into  a  cyst  of  the  thyroid  body. 
Any  form  of  simple  cyst  may  be  obliter- 
ated by  being  freely  incised  and  the  incision  kept  open  until  the  cavity  has 
granulated  up ;  but  this  treatment  is  hardly  applicable  to  blood-cyst«,  on 
account  of  the  danger  of  renewed  haemorrhage  or  of  violent  inflammation  of 
their  walls.  They  are  better  removed  entire,  in  which  ease,  if  truly  simple, 
they  will  not  recur  ;  but  if  their  wall  is  formed  by  sarcomatous  tissue  such 
recurrence  is  probable,  and  if  by  cancer- material  is  nearly  certain. 


Fio.  158.  OelLs  from  the  saroomatoos  enrelope 
of  the  blood-cyst  shown  in  fig.  IfiS.  The 
large  oval  odls  shown  b?low  formed  the  bulk 
of  the  tumour,  ^nailer  spindle-diaped  cells 
are  shown  at  a.  The  sarcoma  tissue  formed  a 
thin  layer,  not  perceptible  to  the  naked  eye, 
in  some  parts  arranged  in  sli|^t  bands 
shooting  up  into  tho  papUbe  of  the  skin 
or  spreading  beneath  them;  in  others  con- 
fusedly mixed  up  with  the  tlooddot  which 
filled  the  cyst.  From  Path.  Soc  Trana.,  toL 
xxiv.  pp.  208,  214. 
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The  compound  cysts  are  (1)  such  as  contain  the  elements  of  the  skin — 
cutaneous  cysts  and  dermal  cysts  ;  and  (2)  such  as  have  growing  from  their 
lining  membrane  secondary  cysts,  or  masses  of  solid  substance,  which  ulti- 
timately  either  partly  or  entirely  fills  the  original  cavity — ^proliferous  cysts. 

Of  the  former  kind  the  commonest  are  the  sebaceous,  which  are  found 
mainly  on  tho  head  and  face,  though  most  other  parts  of  the  surface  may  be 
affected,  the  axilla  being  remarkably  exempt.  Sir  J.  Paget  describes  them 
under  two  classes — one  marked  by  a  dark  point  on  the  summit,  indicating 
the  opening  of  a  hair- follicle,  and  showing  that  the  tumour  was  formed  by 
the  obstruction  of  such  follicle ;  the  other  presenting  no  such  opening, 
and  probably  formed  in  the  same  manner  as  any  simple  cyst.  They  contain 
usually  inspissated  sebaceous  matter  of  a  peculiarly  offensive  odour,  more 
rarely  fluid  of  various  colours,  mixed  with  epidermal  scales  and  cholesterine. 
They  grow  often  to  a  very  largo  size,  and  appear  in  very  large  numbers  in 
the  scalp,  and  then  the  operation  for  their  removal  becomes  a  serious 
one,  on  account  of  tho  great  liability  to  erysipelas  in  such  cases ;  but  there 
is  some  risk  of  this  complication  oven  after  the  removal  of  the  smallest 
tumour,  and  pya)mia  may  also  follow.  I  well  remember  the  death  of  an 
aj)pareiitly  healthy  young  man  from  pyaemia  very  shortly  after  the  removal 
of  a  little  sebaeoons  tumour,  tho  operation  being  a  most  trifling  one — over  in 
a  minute — and  of  which  neither  the  surgeon  nor  tho  patient  thought  much. 
Hence  it  is  always  desirable  before  performing  any  such  operation  to  take 
all  ade(|uate  precautions  to  see  that  the  patient  is  in  good  health,  and  afler- 
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wards  to  take  care  that  he  does  not  expose  himself  injudiciously  to  any  risk 
of  cold  or  indulge  in  excess  of  any  sort,  l^he  operation  is  usually  a  very 
simple  one.  The  whole  cyst  being  freely  cut  acros.s  and  its  contents  allowed 
to  escape,  it  may  be  seized  with  a  pair  of  forceps  and  dragged  out,  while  the 
skin  is  held  with  the  finger-nail  or  another  pair  of  forceps ;  or,  in  the  case 
ot  smaller  tumours,  the  skin  only  may  be  divided,  separated  from  the 
surface  of  the  tumour  with  a  few  touches  of  the  knife,  and  the  bag  turned 
out  with  the  spoon-end  of  a  director  or  the  handle  of  the  knife.  When  the 
skin  is  firmly  united  to  the  surface  of  the  tumour,  as  happens  in  many 
regions  from  pressure,  the  surgeon  will  be  unable  to  pull  out  the  cyst,  and 
more  or  less  dissection  is  necessary.*  Great  care  should  always  be  taken  to 
remove  such  cysts  entire.  If  a  portion  be  left  it  may  reproduce  the  secre- 
tion, prevent  the  healing  of  the  wound,  and  set  up  a  chronic  form  of  ulcer- 
ation with  foul  discharge  much  resembling  that  which  accompanies  epi- 
thelial cancer. 

If  there  is  any  especial  reason  to  dread  erysipelas  the  caustic  treatment 
is  believed  to  be  safer,  i.e.  to  destroy  the  skin  over  the  tumour  to  a  sufficient 
extent  with  some  caustic,  so  as  to  make  a  free  opening  into  the  cyst,  and 
then  either  to  leave  it  tx)  discharge  itself,  draw  it  out,  or  procure  its  elimina- 
tion by  renewed  applications  of  the  caustic  to  its  interior. 

Congenital  cutaneous  cysts  are  not  of  very  rare  occurrence.  A  very  Conf^eniral 
common  situation  for  congenital  cysts  is  at  the  outer  upper  angle  of  the  *^"^"*^y*It^ 
orbif,  forming  a  little  round  tumour,  slowly  increasing  in  that  situation,  orbit. 
Its  early  removal  is  necessary,  or  at  lea«t  expedient.,  since  the  deformity 
it  causes  will  ultimately  render  the  operation  inevitable,  when  it  would 
require  a  larger  wound  and  be  more  difficult ;  but  the  operation  is  never  so 
easy  as  it  would  at  first  sight  appear,  since  the  cyst-wall  is  very  thin,  and  it 
may  extend  very  deeply  into  the  orbit,  lying  constantly  in  close  proximity  to 
the  periosteum,  and  even  (as  in  a  case  which  I  once  saw)  perforating  the 
bone  and  lying  in  contact  with  the  dura  mater.  The  dissection,  therefore, 
should  be  conducted  very  carefully,  all  possible  care  being  taken  not  to  open 
the  cyst— an  accident  which  will  nmch  embarrass  the  dissection.  If  this  has 
occurred  it  is  perhaps  best  to  lay  the  whole  cyst  freely  open,  and,  after 
evacuating  its  contents,  dissect  it  all  carefully  from  the  parts  lying  below  it. 
Any  little  fragment  of  the  cyst  which  has  been  left  behind  may  prove  a  source 
of  very  serious  trouble.     These  cysts  usually  contain  thin  fluid  and  hairs. 

Cutaneous  cysts  in  the  scalp  are  often  congenital,  and  they  may  then  Of  the 
perforate  one  or  both  tables  of  the  skull.  But  cysts  have  also  been  found  *^*P' 
in  the  interior  of  the  skull,  having  been  included  within  it  in  the  process 
of  its  ossification.  Such  congenital  sebaceous  tumours  are  matters  of 
singular  interest,  on  account  of  the  mistakes  in  diagnosis  to  which  they 
may  give  rise.  Many  cases  of  meningocele  or  encephalocele  have  been 
mistaken  for  such  sebaceous  tumours  and  operated  on,  usually  with  a  fatal 
result,  though  sometimes  the  patient  has  been  lucky  enough  to  escape  with 
life.  The  greatest  care,  therefore,  should  be  taken  in  examining  a  case  of 
supposed  sebaceous  tumour  lying  in  one  of  the  usual  situations  of  encephalo- 
cele to  ascertain,  in  the  first  place,  whether  it  is  congenital,  and  secondly, 
whether  pressure  on  it  reduces  it  either  wholly  or  partly,  or  causes  any 
cerebral  symptoms.     If  the  tumour  be  reducible  it  can  hardly  be  sebaceous, 

*  It  will  often  be  found  easier  to  disHcct  out  one  of  these  cysts  after  it  has  been  laid  open, 
if  the  dissection  be  begun  from  below,  where  the  cyst  lies  loosely  in  the  cellular  tissue,  rather 
than  above,  where  the  skin  is  firmly  united  to  it. 
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anil  there  can  l>e  no  donbt  that  it  wlionld  be  UAt  alone,  it  pressnre  cntiae 
cerebnil  syJJiptoms  it  may  tloubtiesa  nevcrtlielesa  ha  a  sebjMMions  iuuiour 
lying  on  the  dura  niitter ;  yot  even  8o  the  risks  of  its  removal  woulil  be  loo 
great  to  itmder  the  openition  under  ordinary  circnmstances  justifiable.  If, 
however,  an  opersition  be  undertaken,  the  tnniour  must  on  nu  uecuntit  be 
opened.  It  must  be  exposed  bj  very  free  iiieisinns  and  careful  dissection, 
and  its  base  must  tben  be  separuted  witli  all  imaginable  care  from  the  sub- 
jacent membrane. 

The  other  dermal  cy.st.s  are  most  familiar  to  ua  in  the  ovary,  and  next  to' 
that  in  the  scrolum.  They  contain  masses  of  hair,  portions  of  skin  with  cutis 
and  eiitiele,  and  frequently  one  or  moi-e  teeth,  mixed  often  with  a  lar*^ 
rpiantity  of  fat ;  and  BometinicB,  besides  these  trnly  dermal  strnctnix»8, 
irregular  pieces  of  well-formed  Ixmo  are  present  in  them.  They  Beem  to  be 
ofti^n  if  not  always  cong^enifal,  though,  like  other  congenital  tumours,  lb 
may  have  remained  for  a  very  long  time  without  growing.  They  used  to 
regarded  as  instances  of  fcetal  inclusion,  i.e.  tlie  element  f>f  which  they  arc 
composed  were  regarded  as  ftugrnetits  of  a  blighted  twin-fcctus  whicli  bad 
bt^en  included  in  the  body  of  the  one  which  grew  to  maturity.  But  there  is 
no  reas<>n  whatever  for  sneb  a  supposition,  in  the  case  of  the  ordinary  dermal 
cysts  of  the  ovary  or  scrotum.  They  seem  to  l>e  merely  tumoura  growing  in 
the  feetus,  just  as  any  other  cutaneous  tumour  may  in  the  adult.  There  are, 
of  course,  CJises  of  welUmarked  fcL'tal  inclusion,  in  which  a  portion  of  the 
body  of  one  foetus  is  buried  in  the  other,  while  the  lower  limbs  protnide,  but 
these  rare  efises  will  form  the  snbjec^t  of  a  future  neetion.  The  dermoid  cysts 
are  now  universally  allowed  to  be,  if  not  always,  yet  at  least  as  a  rule,  quite 
independent  of  twin  itupregnation.  Their  diagnosis  can  only  be  conjectural 
iHifore  removal,  resting  im  the  long  existence  of  the  tumour,  its  iiTegalarity 
mid  heleiHJgeneous  consistence.  After  removal  no  recurrence  need  be  anti- 
cipated. In  the  scrotum  they  have  been  known  to  he  sj>ontanoouBly  ex  traded 
by  suppuration. 

Proliferous  cysts  are  those  in  which  some  solid  substance  springs  from  the 
interior  of  the  cyst-wiill,  which  may  entii*ely  till  it  up.  They  occur  frequently 
in   the  ovary,  and  still  more  often  in  the  f^'male  bi^cast.     The  proliferating  ^i 
solid  portion  of  the  tamour  is  a  vascular  tissue  which  springs  from  the  wal|^^| 
of  the  cyst,  generally  at  one  definite  part,  but  not  uncommonly  from  a  great^^ 
part  of  the  lining  membrane,  filling  it  up  more  or  less  completely,  and  ulti- 
mately making  its  way  through  the  cyst,  and  then  through  the  skin  t»ut  of 
which  it  f ungates.     Such  are  the  seiY)cystic»  tuberocystie,  or  cystic-sarcoma^ 
tons  tumours.   They  are  almost  con  fined  to  the  neighbourhot^d  of  glands,  and 
aix'  far  more  common  in  the  female  breast  than  in  any  other  gland.     I  think, 
therefore,  it  will  save  space  and  time  if  I  ivfer  the  reader  U*  what  is  sjiid  in 
the  chafvlor  on  Diseases  op  the  Breast  ils  to  the  diagnosis,  pathology,  and 
trejitment  of  these  tumours. 

Another  kind  of  compoand  or  [iroliferous  cyst  is  the  eifBiigeroiiS,  m  which 
the  lining  membrane  of  the  parent  cyst  becomes  the  seat  i»f  the  format iiui  of 
a  number  of  secondary  cysls.  In  tlie  ovary  such  compouud  cystic  tumours 
are  very  common;  and  in  tumours  which  before  removal  appear  to  be  simple 
cysfs  secondary  cysts  wii  sometimes  be  diseovei'ed.  lint  1  do  not  know 
that  thei-e  is  much  in^pcrtmco  in  the  diagnosis  of  this  from  the  other  form  of 
compound  cystic  tumour  or  from  the  simple  cysts. 


The  fififij  are  amongst  the  most  common  examples  of  purely  innocent 


They  springs  in  almost  al!  cases  from  the  natural  fat  of  the  sub*   F»Hy 
iutaiieoTia  menihranc,  or  in  connection  with  deeper-seated  fat.     In  some  rare  *""*^"'^ 

instances  fatty  tumours  have 
been  found  in  parts  naturally 
destitnte  of  any  g^^wth  of  fat, 
and  fatty  tumours  have  some- 
times been   found  in  patients 
who   had  died   of  exhausting 
diseases,  and  who  had  lost  the 
natural  fat  from  all  parts  of 
the    body.     They  may   grow 
to  any  Hize  ;  and  if  developed 
in  very  early  life  (wbich,  how- 
ever,   is   not    common),  they 
sometimes    attain     enormous 
proportions,  as  was  the  case 
in   a   child,   then  aged  seven 
years,  from  whom  Mr,  Pollock 
removed  a  fatty  ttimnnr  which 
had  been  mistaken  for  a  spina 
bitida,  being    situated  in    the 
middle    line    of    the    lumbar 
rt^gion,  and  had  therefore  bt^en 
allow^ed  to  grow.     When  re- 
moved it  weighed  12|  lbs.*     I 
saw  her  many  yeai^  after,  in 
perfect  healih.    Fatty  tuinonr 
does  not   often  appear  at  so 
early  an   age  as  in   this   in- 
stance.    In  other  respects  the 
case   illustrates   the   common 
history  of  fatty  tumours:  their 
gradual  growth  to  a  large  size, 
without  any  tendency  to  sup- 
puration or   to   degeneration 
of  any  kind,  or  to  ulceration 
of  the  skin,  their  size  being 
the  only  inconvenience,   and 
the    complete    restoration    of 
health  on  their  removal.     The 
illuBtrations  (Figs.  154,  15ti) 
show  the  characteristic  forms 
of  fatty  tumour,  the  foimer  a 
collection  of  deeply  Johulated 
masses^  the  latter  a  large  glo- 
bular mass  of  fat,  both  of  them 
enclosed  in  a  capsule  formed  by 
the  condensed  areolar  tissue, 
and  therefore  easily  separated 
The  sldn  is  generally  attached  to  the  snrface  of  a 


Flo.  l^.    A  IHTBT  mit^  *^f  fi«t  under  ttie  skin  of  thp  Bcrotum^ 
collwrted  Intt  -1  rontiQUOUi  with  thtf  fiit   of  tli ' 

abdomen.    1  i-«l  of  pHtbiaU,  and  tho  Tr%t  of  hla 

bodyvaetnu  i.    Tlie  «*«•  i«  dciwritert  nt  leiigtb 

PIr.  H.  On<v.  til   tlH-  *Piith.  Trans./  voL  ti.  p.  230.— 
3«org<5*«  H«initttl  Miwcum,  fkrt,  xiii.  Ko.  14.) 


ViCi.llft.  •  A  Tirj  Ur^'  futtj  lunnmr,  nic»*uflnif  12  by  8  inches, 
foaovtd  from  thi?  bnck  of  tbf*  thif^b.  It  evicii<i<(tl  from  the 
ixodjantier  to  thv  mU\i\h'  u(  t\\i}  luv^k  of  ibo  k^,  imd  wa« 
txweij  iDomhir-.  It  wft#  itivi^Rt^il  by  Uiit-k  areoliir  timtse.  Th« 
dAtker  pttXtB  COQ4  irt  of  ti'MHiK'  In  nhhb  blood  Bcvtm  to  have 
hetaa  locideotly  eitraTA^tctl,  nr»il  Vthich  is  man  or  leai 
broluiii  down. 


from  the  parts  around. 


'  •  ruth.  Soc.  Trans.;  vol.  viii.  p.  3&K 
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fatty  tamonr  by  numerous  strings  of  areolar  tissue ;  jmd  when  ihe  sk  m  \-^ 
iin  the  tuniotir  Jiniples  are  produced  in  it  by  the  teuRion  of  these  attAclimenta^ 
a  point  some  what  charact^rinlic  of  fatty  tumour.  The  lobulated  surface,  sofl^ 
solid  feeling,  and  slow  growth  aro  the  other  characters  of  this  fonn  of  tamoui^ 
and  are  usually  sufficient  for  it^j  diagnosis.  Occasionally  this,  like  othe| 
forms  of  tumour,  is  the  seat  of  neuralgic  pain,  and  this  is  especially  the  easfl 
iu  young  women,  who  ofteu  have  fatty  tumours  in  tlio  shoulder  or  in  th<i 
neighbourhood  of  the  hreast.  In  rare  ciises  cysts  are  formed  in  fatty  tumouniii 
and  m  still  i-arcr  instances  abscesses  may  form  in  them. 

Fatty  tumours  geiieniUy  form  after  the  j>eriad  of  maturity,  but  in  sonna 
i*are  cases  they  twcur  congenital ly,  as  was  probably  the  case  in  a  remarkahlei 
instance  of  fatty  tiunour,  growing  in  the  interior  of  the  spinal  canal,  whicli 
I  assist^  Mr.  Athol  Johnstcme  to  remove,  and  the  history  of  which  will  bo 
found  in  the  *  Path.  Soc.  Trans./  vol.  v  iii.  pp.  16,  28, 

Besides  the  definite  and  encapsuled  collections  of  fat  which  de^^enre  tho 
name  of  tumours  there  are  often  met  with,  es|U'cia11y  in  very  fat  elderly 
people,  enormous  ill-delined  outgrowths  of  fat  and  cellular  tissue — such  &S^ 
osed  to  be  called  *  lipoma.'  These  have  no  capsule,  but  gradually  piiss  into  tha 
fat  of  the  part.  It  may  become  iiecessai'y  to  renujve  them  on  account  of  tlio 
incorivenienee  they  cause  ;  but  tlieoj^^^H^ration  should  not  Ije  lightly  undertaken, 
Jn  order  to  beefheirnt  for  its  purpose  it  must  involve  a  very  large  incision^ 
and  the  patient  is  generally  not  a  very  good  subject  for  operation. 

Fatty  tumours  are  not  uncommonly  muhiplc. 

The  removal  of  a  fatty  or  an}^  other  perfectly  inxioceut  tumour  is  merely 
a  question  uf  convenience.  The  tumour  must  bo  expected  to  increase  slowly ; 
but  if  the  patient  is  out  of  health,  or  there  is  any  other  special  reason  for 
dreading  an  operation,  it  may  be  letter  to  advise  him  to  bear  what  is  aft^rall 
only  a  defonnity  and  an  inconvenience,  rather  than  incur  any  real  danger. 
But  in  most  eases  the  operation  involves  such  trifling  risk  tliat  it  should  Ije 
at  once  performed.  If  the  tumour  haa  not  been  irritate  hs  attachmeut-s 
will  be  so  loose  that  if  it  is  lifted  in  one  hand  from  the  subjacetit  fascEa,  .while 
with  the  other  liand  the  surgeon  makes  a  free  incision  across  the  whole  of  the 
mass,  he  cau  luin  it  out  of  its  c ipsufe  with  hi??  lingers  in  a  moment,  withoat 
any  dissection.  If,  on  the  other  hand,  tlie  tumour  has  been  irritated  or  com* 
pressed — as,  for  instance,  is  often  the  case  in  the  common  tnmoar  on  tho 
shoulder  by  the  pressure  of  braces  or  shoulder-straps — the  skin  will  adhere 
to  it,  and  it  will  require  tormal  di^^  sect  ion. 

The  purely  jlhrovs  tumours  are  also  typical  cjcamples  f>f  the  innocent 
class.  Their  external  characters  are  not  always  easy  to  distinguish  from 
those  of  fatty  tumours,  when  they  grow  in  the  subcutaneous  tissue  j  und, 
indeedj  in  this  situation  the  two  textures  ai*e  fi'cquently  intermiY*gled»  tso  as  tn 
form  &JtbriJtttty  tumour;  but  the  true  fibrt>uB  tumuurs  aro  haivier,  rounder, 
and  less  adherent  to  the  skin  than  the  fatty.  Fibnjus  tumours  occur  in  con- 
nection with  tiie  uterus,  with  the  nei"i'eS|  the  liones  (especially  the  lo^er  jaw 
and  the  ba^e  of  the  skull,  wliere  they  form  the  'nasopharyngeal  prtlypns' 
the  testicle,  the  lobe  of  the  ear^and  in  many  other  partes.  The  fibrous  is  often 
mixed  with  other  texture,  as  in  tiie  uterus,  where  an  admixture  of  the  un- 
striped  muscular  tissue  is  constant  (fibro- muscular).  In  the  nerves  tliti 
disease  fonna  a  special  affection,  which  will  be  described  in  a  future  chapter 
under  the  name  of  '  Neuroma.*  The  progi'ess  of  a  true  fibrous  tumour  is 
usually  slow  ;  thi  se  of  the  uterus  are  prone  to  a  retrogressive  change,  in  which 
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they  calcify  more  or  less  completely  ;  *  the  others  usually  advance  alowly  till 
tliey  protrutle  through  the  skin  or  mucous  membmue  and  ulcerate.     Some- 

times  cysf  s  f^mn  in  their  sab- 
stance! — '  fibrot^fitic  tumours  ' 
— as  is  Dot  nncoromon  in  the 
bones  (sec  Diseases  of  Bones). 
\^  The  true  fibrous  tumoui's  are 

\  usually  euelosed  in  a  capsule, 

rendering  their  removal  both 
easy  and  safe;  and  after  re- 
mo  vah  if  the  tumour  be  found 
t-o  he  composed  of  perfect 
and  well- formed  fibiious  tis- 
Btte,  no  recQiTonce  need  be 
apprehended.  TLere  have,  it 
is  true,  been  a  few  instances 
in  which  tumours  supposed  to 
be  purely  fibrous  (and  that 
by  competent  obaerverfi)  have 
afterwards  run  the  course  of 
cancer  5  but  these  exceptiouul 
inatanees  of  what  perhaps 
was  after  all  only  au  acci- 
dental error  of  observation 
need  not  interfere  with  the 
general  statement  tluit  a 
tilowly-growiug  tumour,  de- 
finite ly  separated  from  thefiur- 
rounding  parts^  and  composed 
of  well-formed  fibrous  tissue 
only,  wiU  not  recur  after  com- 
plete removal.  The  more 
ra[iid  tfie  growth  ia,  the  more 
embryuiiie  or  ill-formed  the 
lihrcK,  and  the  more  they  are 
I  ''  MlirB#  mixed  with  cellis,  and  especi- 

►  '^.HEi«B  ^lly   f^clls   of  variable     shape 

and  size,  the  more  is  recur- 
rence to  be  dreaded.  And 
this  leads  ns  to  speak  of  the 
fibi'oceUttlar  tnmours. 

These  contain,  along  with    Ftbrocel- 

the  fibrous    element*   a  more  '"" 

*      ^  moure. 

or  less  large  proportion  of 
cells.     They   grow  more    ra- 


Vio*  l^<  A  f|Ki.'lnn'it  trf  flbitioelluliir  tunidtir.shawing  !1>  pvrf^ct 
UJ«Qtltjr  in  ext/ermd  aptxtimncv  with  Uv  ccHaimoo  lllimQii  ta- 
moitr^  On  mk^nw^opicaj  txaminutinn,  bowiTpr,  oittnihAiw*] 
niicN  mill  Abiv-cella  were  rtwUly  r.let<<ctti1«  llic  p<iti>'r'^  ^* 
mnlnrd  free  fn^m  nuy  Ttciim^noi?  nt  li-siAt  for  eij^ht^^vii  immth!*, 
duriti^  which  time  «be  wa*  rpjii"ftt«**ll3'  -«*  n*  Tbe  tumouf  w*i« 
removfci  from  the  *ttbjit'rK-i:»ii«il  tl^tw  of  the  illae  ttwm,  Tbo 
pftUcnt  WW  »  woitiAfi,  a^^fxl  41,  who  hmX  hortw  children.  Tim 
cairn  is  rcportMl  hi '  PattK  Traiift./  ro\.  %v,  p.  21 1 .  N^l&ton  hitt 
dIpo  okliul  ftttcnt!<.in  to  th<'  occas'onnj  growth  of  flbrdld  tti- 
motirafo  thi'  il-*c  f«>»*ft  In  ohiUl-bc-iirlng  Motuen.  (St,  GiorBii''a 
Hiwpftul  Mtutt'ani,  wrr,  xvii.  No.  42), 


fe 


T\u.  IfiT. 


A  in«i»  cif  flbPOceUullir  tuniotirp^  i\)iioir«l  froni  tbe 

T.iidi  Dili,  wdgblDg  71  Ibv.  aTuhtlu|iob.  1  bi^y  wen?  re^ 
rt  r  itlon,  and  ©niy  one  v««sel  n-qiiinti  tUc  Iljjature, 

a  I  ri  the  fifith*nl  (»  widow,  HigM  iO)  Ttry  Jit  tie  in-  _ 

and  dL^hiu^\i  thin  «nku«  OM  u  mJ^  pHlly  than  the  purely  fibrous 
ti  I  fHt  ijMhplflbiuin;  6  toibt  ptnaiiloij*  iibn>-    4i,r,,orif       i\wv    opennv     mom 

ai _.¥.th*,    (Mu*Luiu  ijf  St.  Gwrgi'ij  Ho*t'it«l,  Set.    L^i"'*>"h      inty    OLeiipj     nioie 

r^ii.K'*».i;.>  variable    positions,    and    are 

often  more  deeply  situated ,  and  they  are  less  definitely  marked  off  from 
neighbouring  parta  and  less  frequently  eneapsuUd ;  they  often  contain 
glandular  elements,  when  they  grow  in  or  in  the  neighbourhood  of  glands, 

*  See  the  cliHpitT  on  Disittist'S  of  tlie  Feiuale  GcntTutivt)  Ofgnnb. 
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Each  of  these  circuni stances  has  its  value  in  the  prognosis  of  the  diseaee ; 
but  in  the  present  ijtate  of  oar  knovvletlge  it  is  very  difficult  lio  estimate  that 
yalaOf  or  tti  give  a  consistent  and  intelligible  aecoant  of  the  tumours  grouped 
under  the  term  *  fibrocellular,'  Some  of  them  are,  as  far  as  can  be  judg^ed, 
as  parol  J  innocent  as  the  typical  examples  of  fibrous  tumour,*  others  are  of 
a  very  malignant  nature,  Tho  latter  arc  such  as  will  be  found  described 
below  under  the  names  of  m  and -eel  led  and  spindle- eel  led  sarcoma,  tojioma 
and  glioma.  Tho  innocent  fibrocellular  growths  are  those  in  which  both  the 
fibres  are  well* formed  and  liave  attained  their  perfect  development,  and  the 
cells  an?  homogeneous,  generally  round  or  oval,  and  display  little  tendency 
either  to  growth  into  fibres,  to  proliferatitm^  or  to  decay*  Such  are  the  cells 
frequently  found  io  the  fibrous  epulis  on  the  jaw,  and  in  the  fii-ra  fibro- 
cellular growths  of  the  skin.  The  cells  usually  bear  only  a  small  proportion 
to  tho  bulk  of  tho  fibrous  tissue. 

The    diagnosis    between  the    firmer   fibrocellular   and   the   true  fibrous 
tumours  is  only  possible  after  removal,  and  the  lo<>ser  kinds  are  again  rerj 
difficult  to  distinguish  in  many  situations  from  cancerous  tumours.     Their  j 
removal  is  urgently  indicated,  and  in   the  less  well-defined  specimens  Uia 
surgeon  will  do  well  to  cut  as  wide  of  the  disease  as  prudence  permits. 

CiJiiihiyhiffits  tumours  (enchondrfmiata)  are  far  more  common  as  out 
growths  from  bone  than  in  any  other  part,  and  they  will  accordingly  bel 
described  further  among  the  Diseases  or  Bones,  where  also  will  be  foaud 
some  illustrations  of  their  most  chaiucteristic  forms.  But  they  do  occur  also  j 
in  the  soft  parts,  fi-equently  in  the  parotid  gland,  occasionally  in  the  testicle' 
and  very  nircly  In  the  subcutaneous  tissue,  in  the  thyroid  body,  and  in  other 
parts.  They  are  distinguished  from  the  harder  fibrous  tumours,  wliieb  they 
much  resemble,  mainly  by  their  firmer  consistence  and  deeper  lobulation. 
They  are  as  a  geneml  nile  purely  innocent,  and  if  once  removed  entire  will 
never  recur.  Sir  J.  Paget  1ms,  however,  rectirded^  a  single  instance  in  which 
a  cartilaginous  growth  originating  in  the  testicle,  and  presenting  every  cha- 
racter of  an  oi-dinarj^  enchondroma,  passed  up  the  lymphatic  vessels,  pressed 
upon  and  perforated  the  vena  cava  infei-ior,  and  was  tbns  conveyed  into  the 
lungs,  whei-e  it  attained  so  large  a  size  as  to  prove  fatal.  The  ease  is  a 
very  sCriking  and  instructive  one  ;  it  does  not,  however,  show — ^nor  does  Sir 
J.  Paget  record  it  as  showing— that  enchondroma  is  ever,  when  occurring 
unmixed,  a  malignant  disease,  bat  as  proving  that  the  elements  of  any  grow* 
ing  tissae  if  they  pass  into  the  blood  may  become  multiplied  there  to  an  ' 
indefinite  extent. 

Besides  the  purely  cartilaginous  tumours — i.e.  those  which  consist  of 
cartilage  and  nothing  else — there  are  a  great  number  of  tumours,  some  inno- 
cent and  others  malignant,  which  consist  partly  of  cartilage ;  but  as  the 
cartilage  in  these  tumours  forms  only  a  pjirt,  and  that  a  subordinate  part  of 
the  growth,  and  does  not  give  its  chameter  to  the  disease,  it  seems  to  me 
erroneous  to  classify  such  tumours  as  enchondromata.  Thus  cartilage  is  often 
found  in  ostroiii  cancer,  and  the  recurrent  growths  in  the  lung  often  consist 
in  great  measure  of  cartilage.     This  illustrates  the  presence  of  cartilage  in 

*  Prtgiit,  in  »pe^ikinR  ^L^f  flbrocoUQlar  tumours,  snys  :  *  What  hiKS  been  sAid  of  the  pxciston  of 
frtttj  tumours  nii|*lil  Ixi  repcHted  herp,  and  so  might  fh^  st.itom^nts  as  to  tho  very  favotimble 
prognosis  after  rt'moral ;  bnt  with  this  reserve,  thiit  if  n  fibrncelluljir  tumonr  ho  ineomplpt^ljr 
developed,  soft,  lookinj^  liko  littlo  more  than  wijcp  or  other  soft  g^olatin'',  *ir  prosonting  a  grtni 
proponderAnce  of  ksolpmentul  structures  in  anonjbryonic  stat«,  it  is  likely  to  provu  recarronl,* 
(•  Syat,  of  Swrg./  vol.  i.  p,  o25,  2nd  ed.) 

•  *  Med,  Cbir.  Trans./  toI-  xxxviii.  p.  247* 
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cancer,  while  the  common  fibrous  tumotir  of  ilie  parotid  or  the  ordinary 
fibrous  epulis  will  often  bo  fouiid  to  contain  more  or  loss  cartilage  ;  and  tbesa 
inaj  be  used  to  illuatirate  its  formation  in  innocent  tumours.  But  such 
tamoara  should  be  classified  under  the  name  of  their  principal  constituent, 
and  the  name  enchondroma  sbould  be  reserved  ibr  those  growths  wliich  con- 
sist entireljr  or  almost  entirt- ly  of  cartilage* 

Cartilaginous  tumours  degenerate  in  varioas  ways.  Some  break  down 
in  the  centre,  so  as  to  form  large  cysts  (cystic  enchondroma),  others  soften 
throaghout,  others  become  converted  into  a  calcareous  mass,  in  which  it  is 
difficult  to  discover  any  definite  organisation.  Many  ossify,  but  this  is  far 
more  common  in  those  which  aj'e  attached  to  bone  than  in  those  formed  in 
the  soR  parts,  and  it  will  he  spoken  of  along  with  Diseases  of  the  JJONES  in 
connection  with  the  subject  of  uxostosis, 

Tbe  free  removal  of  an  enchondroma  is  alt  tliat  is  necessary  for  the 
patient's  future  safety.  Amputation  may  be  indicat'ed  if  the  size  and  oon- 
nections  of  the  tumour  demand  it,  and  in  cases  of  multiple  enchondromata  on 
the  lingers  or  toes  it  may  be  the  only  resource  available ;  but  such  caaes  will 
be  discussed  hereafter. 

Bony  tumours  are  not  absolutely  unknown  in  tbe  soft  parts.  Theit?  are  Extwtoaia. 
some  rare  cases  in  which  the  muscles  ossify,  as  in  a  skeleton  preserved  in  tbe 
MoBeiiiu  of  the  Royal  College  of  Surgeons,  in  which  many  of  the  bones  are 
connected  immoveahly  by  masses  of  bone  which  have  replaced  some  of  the 
largest  muscles  in  tbe  body  ;  and  other  singular  casefi  occur  like  that  recorded 
by  Mr.  Cieaar  Hawkins/  in  which  masses  of  bono  were  formed  loose  in  the 
cellular  tissue  of  the  muscles.  But  such  eases  are  so  very  uncommon  and  have 
so  little  bearing  on  practice  that  exostosis  may  be  regui'did  as  a  dTaease  of 
the  bones,  and  will  accordingly  be  treated  of  in  that  chapter. 


rnodiii. 


The  only  oiher  form  of  innocent  tumour  is  the  vascular,  in  which  the  Tnsrolflr 
bulk  of  the  disease  is  composed  of  enlarged  vessels^  these  vessels  being  either  ^"J^J^Ji^, 
arterial,  capillary,  or  venous.  The  tumours  which  are  formed  chiefly  of  by  animto- 
enlarged  arteries  are  called  aneurisms  by  anastomosis.  They  are  large, 
irregular  lobulated  jmWatijig  mnsses,  in  which  a  considerable  bruit  can  often 
be  heard,  and  numerous  large  vessels  can  be  tmced  into  them  on  all  sides. 
The  capillaries  share  in  the  enlai'gement,  and  the  veins  thus  receive  the 
pulsation.  As  the  ai-teries  enlarge  their  coats  become  thinned,  so  that  the 
diatinction  between  the  arteries  and  veins  around  the  tumour  beeomes  im- 
possibkv  The  growth  of  the  tumour  soinetimes  causes  uleemtion  of  the  skin, 
and  severe  or  even  fatal  heemorrhage ;  bat  apart  from  this  there  is  not  much 
danger,  and  I  have  seen  cases  which  have  gone  on  for  an  unlimited  time 
without  material  change.  Sometimes,  however,  when  the  disease  occui-s,  as  it 
usually  does,  on  the  bead,  the  constant  noise  is  so  disti-essiog,  and  tbe  increase 
of  the  tumour  so  threatening,  that  the  surgeon  is  comjMjlled  to  interfere. 

The  diagnosis  is  usually  obvious.  At  tbe  same  time  I  have  seen  a  pul- 
sating cancer  of  the  skull  mistaken  for  aneurism  by  anastomosis  and  ope- 
rated on,  the  patient  being  with  difficulty  saved  from  deatli  on  the  table,  A 
more  accurate  examination  would  have  shown  in  this  ca«e  that  the  skull  waa 

'  *CoDtribution&  to  Pathology  and  Sui^ery/ vol.  ii*  p.  193.  Mr.  Hawkins  describes  tbu 
fommtioni  of  bone  in  l\w  c&b&  whidi  ho  rehite<i  as  the  result  of  otsificatioti  of  the  muscular 
fibj^n  in  cooseqtienei)  of  iijf!aminttiiorj»  iiud  refers  to  aoaiii  similar  instances;  though,  as  be 
observes,  *  we  cannot  say  why  the  nmscles  inOame,  nor  why  thu  eommon  reEuUs  of  iollanimiL- 
tioa  are  modified  so  that  l>one  is  formed  in  the  celluhir  tissue  of  the  muscles.* 
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perforated,  for  prewsiiro  on  the  tnmour  produced  vertigo,  loss  of  coTiscioos- 
iiess^  and  partial  hemiplegia. 

The  fitvourite  seats  of  this  diaoaae  are  the  scalp  and  the  lip.     In  the  scalp 


A 


Fio.  tBB*    AnonriKni  try  «tuk«tofnoeb  of  ttic?  np]»T  1t|n    Trom  a  tlrs wring  pftisiaii:i<l  by  BIr  B^  Btodli 
to  tl»  Miw.'PTii  of  St.  Owgr'a  HospituL 

tbej  are  comraonlj  close  to  the  ear,  and  the  disease  often  extends  into  and 
implicfttes  the  yessels  of  tlie  ear. 

They  have  been  ti-cated  by  all  kinds  of  operations.  When  small  tliey 
might  possibly  be  euTXjd  by  setona  or  by  ligature  applied  as  to  an  ordinary 
na^viis.  The  larger  tanioui-s  arc  best  trcitted  by  the  galvanic  rantery.  The 
wii*e  being  passed  tbroagh  tbe  mass  at  its  Imse  is  then  attaihed  to  the  battery, 
so  as  to  bring  it  to  a  white  heat,  and  is  drawn  slowly  out  to  the  surface, 
cutting  the  tumour  into  two  parts  and  searing  the  divided  surface  as  it  cnta, 
so  that  no  hromorrhage  occurs.  Tliis  may  be  repeated  in  several  places,  and 
so  the  tumour  will  be  divided  by  several  cicatrices,  by  which  tlie  vascular 
tissue  will  be  oblifcorated.  As  fresh  parte  threaten  to  grow  they  must  be 
treated  in  the  same  way.  Bleeding  may  occur  during  the  separation  of  the 
slongbs,  and  must  be  combated  either  by  the  ligature  or  actual  cautery. 

The  total  removal  of  the  tumour  is  a  still  more  certain  method  of  treat- 
ment, but  the  operation  is  highly  dangerous  when  tlie  growth  is  large.  An  | 
incision  is  made  around  a  part  of  the  base  of  the  tumour,  cutting  across 
several  large  vessels,  which  are  then  tied.  If  the  patient  lias  not  lost  too 
much  blood  the  cut  is  then  extended  around  anotlier  part  or  the  whole  of 
the  circumference,  and  again  the  divided  vessels  are  tied,  l^^ien  the  whole 
circumference  has  thus  been  dealt  with  the  mass  is  rapidly  removed  and 
all  vessels  at  its  base  Bccured,  In  large  tumoura  it  is  often  necessary  to 
divide  this  operation  into  several,  allowing  an  interval  between  each  for  the 
recovery  of  the  patient  from  the  results  of  hoBmorrhagx?,  The  ligature  of  the 
main  trunk  artery  (the  commoner  external  carotid)  has  ofUcnbeen  practised 
in  aneurism  by  anastomoeis  ;  even  the  common  carotids  on  both  sides  haye 
been  tied,  with  a  due  interval.  But  I  cannot  discover  that  the  practice  has 
been  so  successful  as  to  justify  tlie  operation*  Mr.  Southam  has  published  a 
fiucces  ^ful  case,^  but  here  the  eeton  was  also  employed.     On  the  other  hand, 

^  'Med.  Chir.  Trans.,'  vol  ilriii,  p,  65, 
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1  remember  a  remarkable  case  in  wlueli  the  initieTit  liarl  been  in  great  danger 
from  repeated  lutJtiiorrliage.  This  Ixad  been  suppressed  and  tbe  patient 
ivstorcd  to  liealtli  and  eomfoit  hy  the  persevering  use  of  the  galvanic 
cautery.  Three  years  afterwards  the  bleeding  recurred,  and  a  surgeon  was 
sent  for,  who,  unluckily  for  the  jiatient,  tied  the  eommon  carotid.  The  man 
bled  to  death  tifleen  days  afterwards,  while  the  ligature  was  still  firm  on  the 
vesseh*  At  the  same  time  cures  are  claimed  after  this  operation  the  reality 
of  which  lam  not  concerned  to  dispute.  All  that  I  would  say  is  that  I 
believe  local  cauteiy  to  he  safer  and  ui ore  etlieient. 

Capillary  and  veiious  tuuiotirs  are  called  ncovi,^  and  mevi  are  also  divided  Nievui 
into  cutaneous  and  sabcutaneons,  the  purely  veuous  naevi  being  usually 
Rubeutaneous,  those  entiit^ly  confined  to  the  skin  being  always  capillary 
only  -  while  those  iu  wldcli  the  skin  and  cellular  tissue  aix^  affected  simul- 
taneously are  usually  of  the  mixed  kind  i  and  in  all  sueb  cases  large  veins 
will  he  seen  mnning  away  from  the  tumour. 

The  natare  of  the  common  nffivns,  or  mother-mark,  is  obvious  at  Brst 
eight,  and  in  some  more  serious  cases  the  whole  or  great  part  of  the  side  of 
the  face  is  implicated  in  a  similar  dilatation  of  the  cnpillarics,  called  *  port 
wine  stain,*  or  along  with  the  enUirged  vessels  there  is  a  pigmentary  forma- 
tion, and  often  au  overgrowth  of  hair»  Uut  I  do  not  know  that  anything 
has  yet  been  successfully  attempted  for  tlie  relief  of  thijs  deformity.  The 
ordinary  capillary  ncevns  is  very  common  indeed  ;  and  as  a  grtat  many  (I 
think  the  majority)  of  such  na^vi  remain  without  any  growth  indefinitely, 
they  should  be  left  alone,  unless  from  their  situation  they  occasion  any  un- 
pleasant defoiTid ty,  or  from  their  growth  it  becomes  necessary  to  treiit  them, 
in  which  ca.se,  if  they  are  in  a  position  where  a  scar  is  of  no  consequence,  they 
should  be  removed  cither  1>y  ligature  or  with  iho  knife-  The  latter  is  pafo 
cnougli  if  the  tumour  be  avoided,  but  as  tlie  former  is  quite  free  from  all 
risk  of  haemorrhage  it  is  more  commonly  used,  especially  in  private  practice. 
Two  stout  harelip  needles  being  ^mssed  beneath  the  ntevus  at  right  angles  a 
strong  ligature  is  tied  beneath  them  as  tightly  as  possible.  If  the  mass  is 
large  it  is  well  to  cut  a  groove  in  the  skin  from  eueh  needle  to  the  one  next 
ii  for  the  ligature  to  lie  in.  The  gix^at  point  is  to  tie  the  ligature  tight 
enough,  in  which  ease  there  is  no  pain  afterwards,  Tlie  surgeon  may  be  cer- 
tuin  that  the  tumour  is  completely  strangulated  if  he  pricks  it  with  a  needle 
here  and  there  while  the  ligature  is  drawn  tight  and  sees  that  at  hist  only  a 
little  seroQB  fluid  ookcs  from  the  punctures.  The  points  of  the  needles 
should  be  cut  off  with  pliers  made  for  the  purpose^  and  a  strip  of  lint 
wound  under  them  and  round  tlieir  ends.  When  the  mass  has  turned  black 
the  needles  may  he  removed  arjl  a  poultice  applied  till  the  slough  drops  off. 
The  subcutaneous  iiKvi  may  l>e  removed  like  any  other  subcutiincouB  tumour,  Enuclea- 
by  dissicting  the  skin  from  above  them  and  removing  them  without  opening  ^^^' 
the  capsule  in  wliicli  they  are  contained;^  or  if  at  any  stage  of  the  operation 
the  surgeon  should  meet  with  alanniug  hamiorrhage  the  ligature  may  be 
substituted.  And  in  nij>vi  which  are  only  partly  subcutaneous  a  similar 
operation  may  be  performed,  i,e.  the  skin  may  be  dissected  from  the  moss 
below,  generally  without  much  luemorrhage,  and  the  latter  be  thus  removed. 
Bat  I  cannot  say  that  m  the  few  trials  I  have  made  of  this  method  I  have 

I  'Lancet;  1858,  toI  ii.  pp,  75,  339. 

*  Some  authors  hUo  sptxik  of  aneuriBm  hy  anastomosis  under  tbennme  of  •  arterittl  uaevus/ 

■  See  Teale,  in  *  Mt'd*  Chir.  Trans./  vol.  1.  p.  57*      The  exiy^enco  of  a  complete  capsule 

flubdiTiding  the  growth  iolo  lobulea  is  very  di«tinctly  describoJ  in  the  «wount  which  Mr. 

Bir)L0tl  ha*  given  of  the  siructure  of  n  nitnif  in  tho  '  Med.  Chir.  Tmns,/  vol.  %xx.  p,  193» 
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seea  mueh  use  in  the  skin  so  preserv^ed.     It    is,    in   fact,    so  thin   and    ill- 
nonrislied  that  it  j^^eoe rally  slou^^ha  or  withers  away. 

The  caustic  treatment  of  small  naavi  m  very  satisfactory.  The  caustic  gene- 
rally used  is  nitric  aeid,  or  the  acid  nitrate  of  mercury,  which  will  remove  a 
small  mother-mark  in  two  or  three  applications,  leaving,  however,  a  small 
depressed  cicatrix  very  like  that  of  vaccimition.  The  acttial  cautery  bj^ 
means  of  a  whitehot  needle,  or  a  point  of  whitehot  metal  with  a  balb  above, 
by  whicli  the  heat  is  prevented  from  too  suddenly  being  qnencbed,  is  also 
often  used^  and  saccessf \illy.  Bnt  many  of  the&e  small  ntevi  may  be  removed 
with  less  deformity  by  the  application  of  the  electrolytic  current ;  i,e,  &  cur- 
rent of  electricity  of  very  low  power  continued  for  some  time,  so  as  to  disin- 
tegrate the  tissues  without  cantensing  them. 

Another  plan  which  should  be  mentioned  is  vaccination.  If  the  child  has 
not  been  previously  vaccinated  he  may  bo  vaccinated  on  tVie  naevns,  the 
vaccine  being  introduced  in  a  great  many  places  very  close  together.  The 
object  is  to  obliterate  the  vascular  tissue  by  the  inflammation  prod  need 
around  the  vaccine  pustules.  But  the  plan  is  not  one  which  deserves  re» 
conmiendation.  It  is  very  uncertain,  since  the  vaccine  may  bo  washed  away 
by  the  blood,  and  it  has  usually,  if  not  always,  hiilcil  in  the  cases  which  I 
have  seen;  ami  when  vaccine  pustules  are  produced  it  by  no  means  follows 
that  the  na&vus  is  cared,  or  that  the  child  has  obtained  the  proper  immamty 
from  small-poi. 

Again,  subcutaneous  nmvus,  especially  those  large  nievi  which  soraetimes 
occur  in  the  parotid  region,  may  be  treated  by  the  injection  of  perchloride  of 
iron.  The  method,  however,  is  a 
dangerous  one,  one  case,  at  least, 
being  on  record  in  which  instant 
death  was  caused,  proh*ibly  by  co- 
agn la  carried  into  the  heart,*  If  it 
is  emph>yed  the  solution  should  be 
used  in  small  quantity,  three  or 
four  drojm  being  injected  thix)ugh 
the  hypodermic  syringe  first  in  one 
place  and  then  in  another.  Some 
surgeons  first  break  dow^n  the  tissue 
of  the  niEvua  with  a  bTOud  cutting 
needle,  and  then  introduce  the  coa- 
gulating injection  into  the  cavity 
so  produced. 

The  larger  na^vi  require  com- 
plicated forms  of  ligature  for  their 
strangulation.  Those  that  are  en- 
tirely subcutaneous  are  generally 
treated  by  the  subcutaneous  liga- 
ture»  The  neetlle  (which  should  be  a  largo  curved  one)  is  armed  with  a 
strong  piece  of  whipcortL  This  is  entered  at  one  point  of  the  circumference 
and  carried  round  the  base  as  far  as  possible,  when  it  emerges  through  the 
skin.  The  ligature  having  been  drawn  through  as  far  as  necessary  is  re- 
entered at  the  same  puncture  and  carried  round  another  portion  of  the  circle, 
and  so  on,  till  at  length  it  reaches  the  original  point  of  entry,  through  which 
its  two  ends  now  protrude,  and  must  be  tied  as  tightly  as  possible.     Or  if 


Tin*  lAO.  SubcDtonecnu  Ufilnre  of  luvyti^.  Tho  upper 
fignra  ahu^ii  a  ilaglB  lllpiture  oarriiHl  rucuul  the 
tucDOur  Tbo  lower  (in  which  no  tuaioor  if  d»> 
pioted)  ahows  ft  double  itriim  carried  below  the  I 
ceattn  of  tho  bmc,  them  divided  into  two,  a  a'  sod 
B  vfp  »nd  each  of  tbe  two  onrried  sobcatAneooiljr  i 
round  biilf  of  the  m&Tos,  and  tbeo  tied* 


I  Teftle.  *  Mta,  Cbir.  Trans..'  iroL  1.  p.  62. 
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the  mass  ia  too  large  to  be  dealt  witli  in  this  way  tbe  lig^tnre  may  first  be 
carried  nnder  the  middle  of  the  tiimoTir,  and  may  tben  be  divided  into  two, 
wKicb  is  applied  as  before  subcataneonsly  to  earb  balf.  Another  excellent 
knot  for  a  large  nffivns  is  that  wbicb  goes  by  Sir  W.  Fergu8»on*s  name, 
and  which  is  hero  represented. 


1,  The  tbr«Mk*d  needle 
piueed  under  the  cefi- 
tre  of  thfi  bace  of  the 
t mnocir ;  one  thread  d  i  - 
vldc-d  near  the  needle* 


I 


The  other  pnd  of  the  divided  thread  poased  Into 
the  necdte  a  eye.  Ij4>th  thr«*Mii  earrted  round 
a  qitarter  of  the  ciraainfemioe  and  piuteed 
ujider  the  tMuc  At  rijf ht  aaglea  to  thielr  former 
dtrvction. 


The  needle  withdnwn  aii4  the  imrtm  &tniJi* 
jfQlated  in  qoiuttin. 


?'*■"        Fi 


2  3 

'^Fio.  leo,  •PtoTgoaaon*«  knot,*  fur  the  strap giibUoii  of  luruo  njen,  or  other  tumoom.  lu  urJer  to  keep  the 
diagiuwi  of  a  oouvenieJit  aim*  the  tiimour  hm  bceu  represented  relfttlTelj  muck  laimlkr  timii  It  ift  iu  pnus* 
t  OP ',  imrl  In  F!|f .  i\  tile  ineiftionii,  which  luv  u^uidly  nuide  through  tht^  ikln  from  L>»ch  punctun?  to  the  lu'xt 
haw  li»«et»  omitt*?-!,  to  aroirl  oomplic&tion,  Tboy  Are  not  afaeolutely  ueooMiary,  If  thu  uuwe  b?  not  very  large, 
but  they  D'^lutx-  the  quautity  of  tk^ue  which  la  to  be  cnt  tlinitigh  by  tbe  ligature,  and  promote  the  sucotMA 
of  thi'  opemt-on,  beaidea  very  pmbahly  aaidng  the  patient  soma  pala  while  the  ligature  b  ^^pomtlng. 

In  other  cases,  where  the  tnmonr  is  of  an  elongaisod  form,  the  form  of  liga- 

,;  ture  represented  in  Fig.  161  ia  more 

appropriate.     Tho  tuDioar  is  strangu- 

G_4    ^^^W^ j^  lated   in  pieces  by  pasaiog  a  donble 

^^^"/?  ^^^^/r     u  ligatnre  under  its   base   from  side  to 

I  llwWi^   //  s*^^i  ^3  there  shown.    The  ends  of  the 

Hgattire  are  coloured  differently-^say 
one  white  and  tlie  other  black.  Each 
loop  iij  left  long,  so  that  the  whole 
ligature  mast  bo  of  great  length, 
Tlien  the  white  loops  are  divided  on 
one  side  and  the  black  on  tho  other, 
and  the  pairs  of  white  and  black  atriiigs 
are  tied  tightly.  The  whole  tumour 
will  thua  be  found  to  be  strangulated. 
The  two  latter  methods  necessarily 
involve  the  death  of  the  skin,  and  even 
although  tbe  purely  subcutaneous 
ligatni^  does  not,  perhaps,  involve 
I  the  death  of  the  skin  by  absolute  necessity,  since  enougii  nutrition  may  be 


Fio,  ](>1.  Li^:aturt<  /or  strKELgiilatiiig  a  large 
OflBTUiS,  Thu  wbdi.'  Inofw  ure  dirliJed  on  erne 
tide^  and  the  bluck  on  the  other,  and  tlie 
corriMiiondini?  end^  (as  a  a',  b  a'j  tied  to- 
I  jfether.  The  terminal  strfiigg  o  c  may  be 
I  tither  tied  or  wlthdraim,  m  the  iurffeon 
%X\hx\A  beat. 
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lirovldocl  by  the  Tesscls  wliieli  pass  into  tlie  skin  between  tlie  punctures  l<> 
avert  gangreno,  yet  sucb  a  fortunftte  result  is  often  obtained.  More  com- 
monly tlie  siiljCQUtneons  ligature  seta  up  extensive  inflammation,  in  which 
the  whole  tissue  |>erishes,  including  the  skin. 

Mr.  Barwell  has  lately  described  a  proce&s  for  the  *  scarless  eradication'  of 
ncevus  ^  by  means  of  an  instiiiment  whereby  a  wire  conveyed  Bnbcntaneoo&ly 
around  the  base  of  the  tumour  is  gradually  tightened  by  means  cif  an  appro- 
juiate  mecliauism  until  it  comes  away,  and  bo  divides  all  the  ve&sels  which 
nourish  the  subcutaneous  part  of  the  meviis.  After  this  the  cutaneous  naefvus 
can  be  treated  with  nitric  acid  if  necessarj^,  but  oft<*n  withers  away  and  dis- 
appears spontaneously. 

Another  plan  which  will  often  check  the  growth  of  large  na3vi,and  which 
is  eminently  useful  in  situations  where  their  complete  removal  is  impossible 
or  very  dangerous,  is  to  cut  them  into  pieces  by  ligatui'es  conveyed  nnder 
their  base  and  tied  tightly  round  the  entire  tissue.  If  the  growth  be  so  large 
that  the  hrst  ligature  will  not  ulcerate  through  it,  a  second  can  be  introduced 
into  the  groove  which  the  ulceration  of  the  tirst  has  caused,  and  thus  when 
the  ligatures  have  come  away  the  tumour  will  be  divided  into  portions  by 
wounds,  in  which  bands  of  cicatrix  will  form,  and  so  its  growth  will  be 
arrested.  A  ease  of  venous  najvus  in  the  scrotum  treated  suecessfally  in  this 
way  will  be  found  described  and  figured  in  the  *  Path.  Soc,  Trans./  vol.  xv. 
p.  95. 

There  arc  otlier  methods  of  treating  iia^vi  too  numerous  to  mention-  I 
need  only  add  that  very  largo  na?vi  are  often  cured  by  the  introduction  of 
setons.     Some  surgeons  steep  the  seton-lhrciiflfi  in  perchloride  of  ii"un. 

Nffjvi  wliich  do  not  grow  may  remain  stationary,  or  may  disappear,  or 
may  degunei-ate.  In  some  cases,  usually  after  an  attack  of  some  gnive  ill- 
ness, such  as  scarlet  fever  or  hooping-cough,  even  large  ntevi  have  been 
known  to  disappear  altogether.  Thus  in  the  discussion  on  Mr.  Teale's  pro- 
posal for  enucleating  tlie  large  nn^vi  which  sometimes  form  in  tlie  parotid  re- 
gionj  Mr.  Prcscottllowctt  related  an  instance  in  his  own  family  where  a  nievus 
of  this  kind  had  entirely  disappeared  soon  «fter  one  of  the  common  affections 
of  childhood.  In  other  cases  the  tumour  after  ceasing  to  grow  degenerates 
into  a  cystic  mass,  and  tliis  is  a  well-known  cause  of  congenital  cystic  tumour. 
The  contents  of  the  tumour  may  vary  ver}^  much  from  the  composition  of  the 
bloud,  thougli  thc}^  generally  show  some  tnice  of  their  origin. 

Sarcoraatoas  tumours  art?  defined  to  bo  such  as  in  their  formation  and 
growth  present  some  resemblance,  tlioiigh  an  imperfect  one,  to  the  formation 
and  growth  of  the  normal  tissues.  The  class  of  semi-mahgnant  or  locully 
mnlig riant  tumours  belong  to  the  sarcomata,  but  many  sarcomata  are  inno- 
cent, and  others,  on  the  contrary,  are  extremely  malignant.  The  classification, 
therefore,  does  not  seem  to  me,  I  own,  a  good  one,  or  likely  to  be  permanent ; 
hut  as  it  lias  lately  come  much  into  vogue  it  seems  better  for  the  present  to 
adhere  to  it.  The  general  characters  of  sarcomata  are,  that  they  consist  of 
fibrous  tissue  more  or  less  perfectly  formetl,  and  of  cells  which  display  some 
resemblance  to  the  normal  cells  of  cither  emhryonic  or  a<lult  fibres,  no  em- 
brane,  muscle,  bone,  cartiTage,  or  nerve,  the  cells  and  fibrous  tissue  having 
an  organic  connection,  and  the  former  showing  a  tendency  to  higher  de- 
velopment. 

The  class  of  sarcomata,  therefore,  embraces  a  considerable  number  of  the 

»  ^  Lancet,*  May  8,  1875, 
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tuinoiirs  which  have  l>^on  (lesrribctl  above  as  *  fibrocellular/  and  it  very 
nearly  eomcides  with  tlitj  tuinoura  described  formerly  as  '  fibTOplfLHtic,*  tlie 
only  difference  being  that  under  the  term  sarcoma,  many  tiimonrfi  liave  l>een 
included  by  the  German  pathologists  which  are  of  a  truly  mnlitrnant  cliiucal 

nature,  and  which  used   to  bo  de- 


'•% 
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scribed  as  cancer*  Taking  this  de- 
finition, the  following  are  the  tu- 
motti'S  which  are  ari^anged  by  Bill- 
roth under  tise  bead  of  Barcoma":  — 
a.  Eound'Ci^Ued  or  granulation 
sarcoma,  in  which  the  chief  con* 
stltuonts  are  small  round  cells  like 
lymph -cells,  sneh  aa  are  found  in 
gramilationSj  the  intorcellular  sub- 
stance  being  either  distinctly  fibroua 
or  fibril  hi  ted  or  perfectly  homoge- 
neous, as  in  the  neuroglia  or  trans- 
parent sheaths  of  the  nerve- tubes 
(glioma). 

h.  Spindle-celled  sarcoma,  which 
iscomp^>scd  of  small  elongated  cells 
(oat-   or    awn-filmped),   sometimes 
without  any  intercellular  substance, 
at  other  times  united  by  a  homogeneous,  fibrillar,  or  fibrous  tissue*    The  cells 


Fio.  1<S^.  Round  or  ovml  celkd  Murooitui.  Fmin  n  to- 
tnoar  of  the  feiiiak  1»raut,diescribod  in  ■  Path.  Tnuu./ 
ToL  3clx,  pp.  394-S9T,  ftjul  flgnred  iu  tliL^  satu*}  TohmiL' 
as  pi.  xi**  flg.  8i 
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'iMs^^' 
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FlO.  165.  Sectkon  from  &  Kpindlrsoplled  iarcomii  of  tbr  fLimin  tati  n  frnm  the  *rxt(?rior  r>f  the  tumour,  fl  ^hnvt 
the*  iudilTeivnt  gmntiktiou  materlAl' or  *  Adenoid  tlsaiii; '  fttretchijiiit  out  frain  Hm  tnmortr  «truetiii^  (It) 
into  the  adJpote  tissue  (cj  RepotatlnCT  its  o&IR  The  tumour  ^'fts  of  a  malignAnt  character,  ami  cont4d9i{<d 
In  other  part«  of  Its  mtMtajiou  curtajtj^iioiis  and  octcoid  matedal.  <'  Path.  80c.  Tnuifi,/  toL  ]CKi«  p.  Ml^  and 

pi,YUi.%.  1.) 

are  variously  regarded  as  embryonic  connective  tiBsue  (Lebert),  or  embryonic 
nervous  or  muscular  tissue  (Billroth). 

c.  Giant-celled  sarcoma,  or  myeloid  tamonr,  in  which  fcbe  cells  di»tincti¥e 
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ol  the  form  of  tainoar  are  very  Inrge,  contain  nnmerons  nnctei  (sometiB 
IIS  manj  as  twenty  or  tliirty),  and  are  often  provided  with  nnmerova  off. 


s». 


*yf 


fukiii. 


'  Giiat-cclled  BaroomA.'  or  m^Holtt  lnitiL«ur.— Aft^er  BiUmtb.    n  polute  to  ■  pvt  where  ejals  % 
bdntf  fortnod  by  ttm  iaficaing  of  Uic  tliMne  of  the  touioiir ;  A,  to  «  toco*  of  OMificaticm, 


shoots*     These  cells  ar€  likened  to  those  which  occar  in  the  marrow  of  fcetal 
bones,     8aeh  cells  are  found  mixed  up  with  the  tissue  of  anj  of  the  other 
formn  of  sarcoma,  but  they  are  most  common  in  tumours  which  spring  from 
bone,  and  they  wiD  be  further  spoken  of  in  the  chapter  on  Diseases  ofI 
Bone. 

(/,  Mticoiis  or  neicelled  sarcoma  (myxoma^  Virchow),  characterised  by  the 
development  of  caudate  branch- 


u 


\ 


ing  cells,  commnnicating  with 
each  other,  and  bearing  a  resem- 
blance to  the  structure  of  the 
gelatinous  tissue  of  the  umbil* 
ieal  cord  or  that  of  the  vitreous 
body.  Mixed  with  this  is  com- 
monly a  vitriable  (|uantity  of  soft 
mucous  substance  (colloid)  or 
soft  tissue,  more  ox'  less  re- 
sembling cartilage ;  and  hone 
may  also  be  found  in  these 
mucous  sarcomata. 

e.  Billroth's  next  class  of 
sarcomata  is  the  Alveolar^  in 
which  he  allows  the  great  diffi- 
cnlty  of  distinguishing  the 
structure  from  carcinoma,  and 
in  which  his  description  hardly 
shows  any  difleix-nce.  The  cells 
are  round,  lai'ger  than  the  lymph- 
cells,  with  one  or  more  large 
nuclei,  containing  glistening  nu- 
cleoli, and  about  the  size  of  car- 
tilage-ceUs,  or  moderately  large  flat  epithelium. 
of  a  beautifully  alveolar  cellular  tissue. 


/  y/ 


^ 
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Fig.  lU,    SL«ctioti  of  Myxonm.   0.  Angnkr  or  fUUal^  bwtks, 
ttLC  p(rol0i^g»Uoin s  of  vrhich  tittn^^/amom  to  st  to  furoi  »  e«V  i 
work  tmTOTiinit  ttn)  whole  fi^^tloxt*    *.  BamSX  fotitid  isbOm^  ] 
hnvlQg  no  npjiorent  oonncction  with  the  ftnignlftr  ■ 
clca.    c.  Corptiflclin  havlnff  iniick  membtoiioe  to  na 
corptiBclcfl,  but  smiLUcr,  contRinad  in  th«  j^r6kmgMm 
tikc'  branching'  or  luigulju'  bodSe*.    Tbete 
hA()  doable  ontliim,  anJ  app  vied  to  fonn  CMnaia^  In  1 
tlie  mueoiu!  corpusola  wii«  csoatalned.    Borne  Ntty  I 
vfm  niinKlcid  with  the  vtrwstarc  of  thli  timi9ur.    (Fitm  ' 
'  Path.  Tnias.,'  toU  jcx.  p.  844.) 

Tbcy  lie  in  the  intersticeft  i 
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/.  Finally^  wo  ha.ve  tbe  piiimenrtary  or  metanoftc  sarcoma,  in  wliich  ono 
or  other  of  the  above  forms  of  sarcoma  is  colonred  black  or  dark  brown  by 

the  deposit  of  gmnnlar  pigment,  wliich 
almost  always  oeears  in  the  cells^  aiid 
more  rarely  in  the  intereellnlar  eub- 
stance  also  (Fig;  171,  p.  339). 

I  have  thns  given  the  anatomical 
division  of  this  class  of  tomoTira  from 
ono  of  tho  most  recent  and  most 
anthentic  of  tlie  German  pathologists, 
yi  order  to  place  before  the  reader,  as 
intelligibly  as  I  can,  the  views  which 
have  recently  prevailed.  Not  that 
surgeons  or  pathologists  are  by  any 
means  agreed  upon  those  views.  For 
instaocei  Billroth's  alveolar  sarcoma 
is  not  recognised  by  other  antbors,* 
and  seems  to  me,  according  to  his  own 
description,  to  belong  rather  to  carci- 
noma ;  and  melmtfdic  tnmonrs  are  cer- 
tainly in  the  hnman  subject  oflen  re- 
garded as  carciuomatona ;  but  the 
other  members  of  Bill  roth's  series  are 
nsnally  admitted  as  distinct  anato- 
mical f^>rms  of  tumours,  and  classified  as  s4ireoma. 

Their  cEnical  characters  are  unfortunately  very  variable.  We  only  know 
of  glioma  as  occurring  in  the  interior  of  the  eye  and  in  the  bi'ain,  In  the 
latter  position  its  separate  clinical  history  cannot  be  traced,  since  it  causes 
death  by  its  situation.  For  its  descriptbn  as  it  occurs  in  the  eye  I  must 
refer  to  the  chapter  on  Diseases  of  tiik  Fae,^ 

Some  of  the  other  sarcomatous  tumours  ai'e  among  the  *  recurrent,'  or 
•locally  malignant'  type^  and  many  others  are  decidedly  cancerous  in  their 
clinical  history.  The  spindle-celled  sarcoma  is  in  some  of  its  forms  identical 
with  the  recurrent  fibroid  of  Paget,  or  the  fibroplastic  tumour  of  Lebert. 
Such  tumours  will  when  removed,  however  complelelyy  occasionally  but  not 
always  recur  in  the  cicatrix  of  the  operation,  and  their  constant  recurrence 
will  cause  death.  Thus,  the  Museum  of  St.  George's  Hospital  contains 
specimens  from  a  ca.^e  of  this  kind,  in  which  a  fibroplastic  tumour,  or  fibre- 
celled  sarcoma,  origin^tlly  developed  in  the  female  breast,  was  removed  ten 
times,  until  at  length  the  extent  of  tissue  implicated  by  it  became  too  great 
for  adequate  removal,  aud  the  patient  died  exiiansted  by  its  ulceration, 
eighteen  years  after  its  first  appearance.*  Further,  there  are  ca^es,  though 
not  so  numerous,  in  whicli  tumours  of'  this  sort  recur,  not  in  the  cicatrix,  or 
not  there  only,  but  in  the  internal  viscera,  usually  the  lungs  or  the  liver, 
very  much  after  the  manner  of  cancer.     For  example,  Mr.  Mitchell  Henry  * 


("^ 


Tte.  1<MJ*    '  Alveolar  Sarcjuan.'— AlLtr  tiiilrotb. 


•  See  the  very  wseful  ami  pntftical  nceount  of  tho  aiiJilomy  of  tumours  by  Dr,  Moxon  in 
Bryant's  '  Pnictice  of  Surgery/  ehap.  Ixw 

*  Sint'e  glioma  is  only  ci>niiect<Kl  with  the  neuroglin,  it  h  often  descrihed  as  a  different 
form  of  tumour  from  tJio  onfifinrv  K.'vrroTim,  whicli  springs  from  connective  tissue,  aod  this  is 
the  view  tiik<*n  in  the  cluipti^r  on  DisKAMis  uf  thk  Kyr, 

•  81.  Gt'Ofge's  H'tiiintjit  Mu*<e«m,  .Scr.  xvii.  No6.  68  tu  60. 

♦  *  Path.  Sx\  Trains  ;  voL  ix.  p»  367. 
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many  years  ago  related  a  case  iii  wbitih  a  myeliiid  tumour  amputated  at  tlie 
sboulder-joiiit  recurred  Ijotli  in  the  stump  and  in  tlm  Uinfi^s;  and  I  liave 
myself  recorded  a  case  in  whicli  a  fibroplastic  tnraour  of  the  tbigb,  recurriiig 
after  imperfect  removal,  vva;^  amputated  at  tbe  hip-joint,  and  the  patient 
died  some  months  afterwarda^  witli  a  similar  growth  in  the  [>elvi3,  in  the 
luDgft,  tbe  brain,  and  in  other  still  more  remote  parte  of  tbe  body — viz.  the 
spine  and  the  thoi'ax — the  stump  of  the  amputation  being  all  the  time  quit-e 
sound  and  healthy.  The  structure  of  the  tumour  in  this  case  was  m^ioutely 
examined  both  l)efore  and  after  recurrence  by  several  experienced  m.iero- 
scopbts,  so  that  its  natui-o  cannot  be  doubted  J  In  another  case,  where  tlie 
breast  bad  been  removed  for  a  large  fibroplastic  tumour,  the  growth  reearred 
in  the  cicatrix^  and  afterwards  in  the  opposite  breast,  which  I  also  removed; 
but  the  recurrence  wa,s  not  cheeked,  and  it  ultimately  proved  fatal. 

There  is  no  qaestion  that  when  these  saiTomatons  (myeloid  and  fibro- 
plastic) tumours  are  thus  dilfusod  into  remote  parts  of  the  body  tbe  elements 
of  their  diffusion  are  sometimes  carried  by  the  veins  ;  and  Bilh"oth  claims  to 
have  been  one  of  the  fii*st  to  show  Unit  sarcoma  (contrary  to  what  is  very 
common  in  careiiionia)  never  attacks  lymphatic  glands,  and  he  therefore 
believes  that  it  is  through  the  venous  system  that  such  infection  proceeds  in 
sarcoma.  Ttiis  is  prol>ahle,  but  it  is  a  matter  of  secondary  importance. 
What  is  rnoix?  important  to  the  surgeon  is  to  know  whether  tarcoma  can  be 
diagnosed  from  other  less  dangerous  forms  of  tumour,  and  whether  after 
removal  any  prognosis  can  bo  arrived  at — i.e.  whether  tlie  surgeon  can  say 
with  any  approach  to  accuracy  whether  the  tumour  will  recur  or  no. 

With  regard  to  the  diagnosis  between  siircoma  and  carcinoma  at  an  early 
stage — i*e.  before  any  gluiiduhir  atlection  bus  been  developed  and  before  the 
skin  has  given  way — it  can  hardly;  I  think,  be  esUibbshcd  definitely.  The 
diagnostic  signs  whicli  Billroth  points  out  ai'e  as  follows :  *  Sarcomata  develop 
with  peculiar  frequency  after  previous  local  irritations,  especially  after  in- 
juries ;  cicatrices  also  are  not  untVequently  the  seat  of  these  tnnionrs;  black 
sarcomata  (melanosis)  nniy  come  from  irritated  moles.  8kin»  muscles,  nerves, 
bone,  periosteum,  and»  more  rarely,  glands  (among  these  the  mamma  most 
frequently)  are  the  seats  of  these  tumours.  Sarcomata  ai*e  rarest  in  children, 
rare  between  ten  and  twenty  years,  most  frequent  in  middle  life,  and  rarer 
again  in  old  age.  .  .  .  The  growth  is  somt times  rapid,  sometimes  slow  ;  the 
consistence  varies,  so  that  it  can  rarely  be  nsetl  as  a  point  in  diagnosis  *  (lib. 
cit,  p.  618).  To  these  diagnostic  signs  Billroth  adds  that  sarcomata  arc 
usaally  eneapsuled,  and  eareinomata  are  not ;  but  as  it  is  certain  that  the 
more  rapidly  growing  sarcomata  are  not  eneapsnled,  this  can  liardly  be  re- 
garded as  diagnostic.  An<l  I  need  scarcely  say  that  tlie  above  diagnostic 
signs  are  far  indeed  from  establishing  any  reliable  distinction  by  which 
sarcoma  and  carcinoma  can  in  all  cases  be  distinguished  j  in  fact,  ibis  is 
often  hardly  possible,  even  after  removal  and  careful  examination. 

The  rapidity  of  their  growth  is  that  which  more  than  anything  els©  dis- 
tinguishes the  sarcomatous  from  the  parely  innocent  tumours ;  and  the  only 
indication,  as  far  as  we  know  as  yet  of  the  probability  of  recurrence  is 
drawn  from  this  rapidity  and  ftx>m  the  succulence  of  the  growth,  Rapidly- 
growing  softtumonn?  are  regarded  with  much  more  appi*ehension  than  those 
of  firmer  consi.Htence  and  sluwer  increase.  In  any  case  the  pi\)gDosis  is 
better  if  tbe  tumours  have  been  very  early  and  very  fi'eely  removed.  Even 
after  one  or  more  i-ecurronces  the  case  is  not  al>solutely  hopeless.     Cases  arts 

»  *pHtlfrSuc.  Tttuiti,,'  vol.  xvii.  pp.  217,  290.     >'ce  aUo  the  wo*  dciits  «od  report  on  p,  2y2. 
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on  reconl  wliere,  n^fter  t1io  secoml  or  third  removal,  tio  fnrtlier  development 
of  the  disease  hiis  taken  place,  and  sueb  casog  render  it  the  plain  duty  of  the 
fitirgeon  to  iuterfei'e,  and  at  the  eai'liest  po8sib(e  mojiient,  when  recnrrence  is 
aflcertained;  thongh,  as  a  rale,  a  t amour  which  has  once  recurred  will  gty  on 
doing  so;  and  the  more  rapidly  it  roevim  the  mor-e  mpidly  it  wdl  in  all  pro- 
bability ulcerate  \  and,  as  a  geneiiil  rnlcj  the  oftener  it  lias  been  i^emoved  iho 
shorter  will  be  the  patient's  next  respite,  Sarcomatoaa  or  fibroplastic 
tumoars  when  ulcerated  much  roaeiiible  cancer  ;  but  as  there  is  certainly 
more  hope  of  successful  rerao%^ft1  in  the  former  than  the  latter,  it  is  important 
to  draw  the  distinction  ;  and  thiH  is  made  chiefly  by  the  amount  of  infiltra- 
tion of  the  surroiuiding  skin.  A  tumour  which  futigates  out  of  a  cleanly-cut 
hole  in  the  skin  is  probdl>ly  sarcomatous;  one  in  which  the  tissue  of  the  skin 
around  the  hole  is  oedematous,  hardened,  and  studded  with  nodular  masses  is 
in  all  likelihood  cancerons;  and  the  diagnosis  of  cancer  becomes  established 
if  the  glands  arc  implicated. 

The  words  *  cancer  *  and  *  carcinoma  '  are  sometimes  used  as  synonymous  din  iiniim. 
and  equivalent  to  the  term  *  malignant  tumour;*  by  other  authors  this  use  is 
made  of  the  word  *  chancer*  only,  liy  which  is  then  meant  a  tumour  presenting 
the  clinical  charueters  of  mahgnancy,  while  the  term  *  carcinoma'  is  made  to 
be  atrietly  anatomical.  In  the  latter  terminology,  which  is  perhaps  now  the 
more  common,  all  carcinomatous  tumours  are  also  cancerous  or  malignant, 
but  the  term  cancer  applies  also  to  many  of  the  sarcomatous  tumoars,  as  will 
^lave  been  seen  from  the  above  descnption  of  the  latter.  Carcinoma  is 
defined  anatomically  as  a  tumour  which  is  composed  of  an  areolar  framework 
of  fibrous  tissue,  within  which  areola}  are  contained  collections  of  cells  bear- 
ing a  considerable  resemblance  to  those  of  the  epithelium,  and  believed  by 
most  mofiern  pathologists  to  he  develojwxl  from  that  structure,  .so  that  they 
deny  the  poss^ibility  of  rari'lnoma  taking  its  origin  anywhere  except  upon  the 
surface  of  the  body,  whether  external  or  internal,  including,  of  course^  in  the 
surface  the  deeper  layers  of  the  epithelium  and  all  the  involutions  formed 
by  ducts,  follicles,  ite.  ;  though  no  one  denies  that  eiUf^cr  or  malignant  disease 
originates  in  situations  such  as  the  interior  of  lx>nes,  in  the  subatanco  of  tite 
brain,  and  innumerable  other  localities  far  away  from  any  pre-existing 
epithelium. 

Taking  this  definition  of  carcinoma,  it  would  be  defined  as  consisting  of 

a  network  of  fibres  in  which  may  lie  found  the  nuclei  peculiar  to  connective 

tissue,  and  contained  in  these  arcoke  a  miiss  of  cells  varying  in  shape,  size, 

and  special  characters  in  ditlerent  examples  and  even  sometimes  in  the  same 

.  example  of  the  disease^  but  all  of  them  bearing  some  resemblance,  more  or 

\  less  distinct,  to  the  nornml  epithelium.     The  cells  show  no  tendency  to  pass 

i  into  a  higher  stage  of  development^  as  those  of  sarcoma  do,  nor  have  they 

[any  organic  connection  with  the  fibrous  glroma.     On  the  contrary^  they  are 

marked  by  a  tendency  to  fatty  degeneration  and  often  contain  oibglobules, 

land  the  wdiole   tumour    tends    more    or  less    rapidly   to    degeneration    and 

I  ulceration. 

Carcinoma  is  prone  to  ailect  the  lymphatics  leading  from  the  pai't  in 
I  which  it  was  originally  develofjcd  ;  so  that  the  glands  next  in  order  are  vety 
^commonly  found  to  he  the  seat  of  a  similar  tumour,  and  this  glandular  for- 
I  mation,  wdien  confined  to  the  glands  immediately  connected  with  the  primary 
I  tumour.  Is  by  many  surgeons  considered  rather  in  the  light  of  a  portion  of 
[that  tumour  than  as  an  extension  of  the  disease.     And  certainly  the  disease 
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often  stops  for  a  time  at  these  first  glands.  But  from  tlrs  first  range  of 
glands  ifc  will  pass  eittier  to  moi*e  remote  glarida  or  will  infect  tbc  niAfis  of 
tlio  blood  and  reappear  in  the  remotest  parts  of  the  body.  Meanwhile  the 
priimiry  tnmoiir  has  been  locally  infecting  the  tissues  in  its  neigbboarbood^ 
and  thus  making  its  way  to  the  surface  either  of  the  skin  or  of  a  neighbour- 
ing serons  or  mucous  cavity.  In  its  course  it  breaks  down,  as  above  stAted, 
so  that  its  struciure  presents  traces  of  fatty  degeneration  in  the  form  of 
small  dots  of  a  yellow  cheesy  consistence,  visible  to  the  naked  eye,  and 
in  tlie  pre8<?nce  of  a  creamy  jaice  (ao-called  *  cancer- j ui ce ')  which  can  be 
scraped  or  squeezed  fi-om  its  section.  The  cancer-juice,  however,  ia  not 
entirely  former!  by  the  breaking  down  of  the  tumour*  In  some  casc-s  it  cer- 
tainly must  lie  so.  in  great  part — as  shown  by  the  quantity  of  oil  and  debris 
which  it  contains — but  in  other  cases  it  shows  only  well -formed  and  perfect 
cancer-cells,  and  is  regarded  with  great  probability  by  many  pathologists  as 
the  medium  in  which  the  cells  grow,  and  by  which  they  are  propagate  to 
the  parts  around.^  Wlieri  tlie  disease  baa  made  its  way  to  the  surface  an 
indolenl  ulcer  is  formed^  with  hard,  elevated  edges,  the  cancerous  material 
being  infiltrated  into  the  integnment  for  a  variable  distance,  the  surface  of 
the  ulcer  varying  in  character  according  to  the  form  of  the  disease.  These 
cancerous  ulcers  are  verj^  prone  to  hiemorrhnge,  and  the  patient's  life,  if  not 
cut  short  otherwise,  is  gradually  worn  out  by  the  bleeding  and  the  exhaus- 
tion of  the  discharge.  Carcinoma  kills,  however,  in  many  other  ways.  The 
growth  of  the  primary  tumour  interferes  with  the  functions  of  vital  organs ; 
or  the  disease  is  propagated  into  one  of  the  great  viscera ;  or  it  infects  the 
mass  of  the  blood,  causing  a  peculiar  cachexia,  wliieh  sometimes  proves  fatal  i 
without  any  obvious  mechanical  cause.  ^^M 

The  forms  into  which  cnrcinoraa  is  divided  are  as  follows  : —  ^^ 

1*  Hard  cancer  or  scirrhuB- — carcinoma  fibrosum — ^very  common  in  the 
female  breast.  This  is  distingnisbed  by  its  stony  hardness  (hence  popularly 
called  stone-cancer)  ;  it  feels  like  a  lump  of  some  hard  foreign  substance  let 
into  the  part ;  in  its  grow  th  its  structure  often  shrivels,  so  as  to  draw  the 
neighbouring  tissues  to  it,  producing  an  apparent  loss  of  size^  gluing  the  in- 
tegnmeot  to  its  surface,  and  causing  tlic  dimple  of  the  skin  so  otlen  seen 
in  this  form  of  cancer,  and  the  retraction  of  the  nipple  which  so  commonlv 
occurs  when  ifc  is  situated  in  the  breast.  Stretch ing  out  from  the  main 
tnmour  may  often  be  found  indurated  strings,  being  the  celluhiJ'  tissue  in- 
filtrated and  drawn  in  towards  the  tumour.  It  was  these  projections  which, 
being  fancifully  likened  to  a  crab's  claws,  gave  its  name  to  the  disease. 

When  cut  into,  ficin'bus  preFents  a  characteristic  hardness,  feeling  like  a 
raw"  potato  does  when  cut ;  its  section  is  whitish  or  greyish,  dotted  with 
minnte  yellow  points,  and  its  surface  often  presents  a  concavity  caust^d  by 
the  shrinking  of  tbc  tumour.  The  tissue  of  its  exterior  passes  into  that  of 
the  healthy  structures  by  no  exact  or  defined  margin. 

Examined  microscopically  it  shows  a  stroma  which  is  often  extremely 
definite — ^the  cells  are  *  of  an  epithelial  type  of  varying  size  and  shape, 
but  with  tolerably  uniform  (and  usually  single)  large  nuclei,  closely  packed 
in  the  meshes  of  a  stout  fibrillated  stroma,  without  any  visil>lc  intercellular 
elements.'  ^  The  stroma,  which  many  pathologists  regard  as  merely  the  com. 
pressed  connective  tissue  of  the  part,  is  believed  by  Mr.  Arnott  to  be,  often, 
formation. 


any 


»  8w  .Sivvory.  '  Brit.  MtsL  JouniHi;  iK^.  V.K  1«74^ 

-  H.  Aroolt,  iu  '  83'Bt.  of  Hiirger^  /  Und  eti.,  voL  i.  p.  614. 


CARCINOMA. 


337 


This  form  of  scittJiur,  colleotecl  into  a  separate  nodule^  is  called  the 
iuherons  form  ;  the  other  is  the  ivfiltrathtg,  m  which  the  t-ancer  appears  more 
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rio.  l(fS.  Cancer  strMnm  (.iJt  r  II.  ArnoUK  ♦  A  wfy 
tliju  HL^ctioii  WHS  Tiijulf,  thRHigb  H  toLembly  firm 
jrfrjk-vrliik"  C5finci>r(>u.'i  fnxliili^^  in  th'  tiTer  of  « 
imtlejit  flying  M'lth  biuret  cmstar  uf  the  bwiwt, 
Mtiil  thf  «41.s  bruihttl  away  witb  n.  catnfl's  hair 
poncil  uiKl^r  m  attr-  Th'TU  in  thitt  left  th<^  typicfti 
rtroma  dimly  flltrilUiiwl  imd  gmnulftf,  i>neJo«lnff 
KiC'sibi'S  whicb  hiive  tio*  n  tii>w^ly  lUletl  witb  ocllsi/ 
(*  Svfct,  of  Buri?./  tbid.  fig.  IS.) 
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as  a  general  inclumtion  of  all  the  tissues  in  tlie  nein-hbotiHiood,  the  skin 
being'  tliickened,  tense,  and  livul,  and  adhering  elusely  to  tlie  parte  Ijelow 
("^  bidebonnd  cancer');  the  disease  spreafls  slowly  and  siiperfieially,  tilcer- 
atrng  in  one  part,  and  possibly  afterwards  healing  there  while  spreading  in 
other  part^^. 

The  ulcerating  of  a  seirrhns  tamour  leaves  a  sluggish  sore,  with  sharp 
edges,  bounded  to  a  yariable  distance  by  cancer-tissue,  sometimes  with  a 
nearly  flat  sm'face,  at  otliera  wHth  prominent  granulations,  and  with  a  pecu- 
liar  foetid   discharge,  the  sn:ie!l  of  which   mueh  dii> tresses  the  patient,  and 
wbich  is  miietl  witb  more  or  Icsh  blood  from  time  to  time.     Such  iilcersmay 
for  a  time,  learing  a  thin  bvid  scar  very  prone  to  bi'eak  dowTi  again. 
Scirrhous  cancer  may  be  ojiemled  upon,  whenever  the  skin  is  unaflTected 
and   the   glands  are  not  implicated^  with  a  tolerably  ceitain    prospect   of 
benefit    from    the    cessation   or   prevention   of    the    stabbing    pain    which 
often  accompa?iics   the  growth   r»{'   the   tumour,  and    from   the  i^einoval   of 
wbat  is  a  source  of  constant  annoyance   and  aj)prehension  to  the  patient. 
Cases  are  also  unquestionably  on  record  in  which  ttie  tumour  has  never  re* 
nrred,  bnt  these  are  so  rare,  especially  if  we  insist  on  anatomical  evidence 
f  the   correctness  of  the  diagnosis,  that   they  need  hardly  bo  taken  into 
count,  and  as  a  genera!  rale  the  i-eturn  of  the  disease  must  be  anticipated. 
or  IB  thei'C,  as  far  as  I  know,  any  conclusive  evidence  that  the  operation 
rolongs  life,  for  it  must  be  rometiibercd  that  the  coai-se  of  scirrhus  is  some- 
inies  veiy  slow,  and  against  the  few  cases  in  wdiich  no  return  has  taken 
place  for  many  years  after  the  ojKiration  may  be  setj  perhaps,  as  many  in 
which  the  tumour,  having  never  been  interfered  with,  has  mmained  indolent 
and  innocuous  for  a  very  long  time,  until,  perhaps,  the  patient  haa  died  of  old 
Jlge  or  of  some  other  affection,  or,  after  this  long  interval,  cancer  has  shown 
Itself  in  otlier  parts  of  the  body.'    Bat  there  is  cert^iinly  no  reason  to  say  that 

*  In  the  *Pi\th.  Tmns./  vol.  xi.  p.  220,  w  tha  ncconnt  of  a  cnsc  in  which  the  flcirrhoni 
Dmoor  ha<1  i^xistod  for  m ore  thnn  thirty  yenrn,  uiid  then  dpjvosittf  of  cancer  tcx>k  place  in 
rnrinitM  fHirts  of  the  ftkelelan. 
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operations  Bborten  life;  and  as  they  give  a  |>eriocl  uf  immunity,  and  nstiallj 
witb  very  little  d!i.ngei\  they  shoald  l>e  performed  in  all  appropriate  eases. 

Even  wlien  nlceratiun  lias  occun-ed  to  a  considerable  extent  I  have  known 
the  operation  snecesaful  in  procnriug  a  considerable  period  of  health,  and 
avoiding  impending  death  from  biemorrhage» 

The  question  of  operating  when  the  glands  are  affected  is  a  doubtful  one. 
If  all  the  alleeted  glanda  can  be  removed,  there  »ecnis  no  reason  why  tho 
opei-ation  shuuld  not  be  as  successful  as  in  any  other  case,  since  the  glands, 
as  was  said  above,  are  rather  a  part  of  the  primary  disea.se  than  a  propa^tion 
of  it ;  but  it  roust  Ix^  allowed  that  in  the  axilla  especially  it  is  extremely 
difficult  to  remove  them  all,  without  a  most  formidable  and  frequently  fotal 
opei^tion  ;  those  that  are  obvious  being  only  a  superficial  part  of  a  cbain  of 
gland.s  wliich  often  stretch  deep 
into  the  axilla,  and  where  a 
second  chain  (as,  for  example, 
the  cervical  glands,  in  cancer  of 
the  breast)  has  become  involved 
it  is  unjustifiable  to  o|K'nite. 

When  tliere  is  a  second  tu- 
mour preceptible  in  a  remote  part 
of  the  body,  or  any  symj>toms  of 
the  formation  of  such  a  tumiiur, 
the  operation  is  inadroissible,  as 
also  when  the  pi^sence  of  general 
cachexia  testitiesto  the  infection 
of  the  mass  of  the  blood. 

2.  The  next  variety  of  carci- 
noma is  the  encephaloid,  medal* 
lary,  or  soft  cancer,  in  which  the 
cells  are  more  plump,  rounded, 
and  usually  more  uniform  in  si^o 
and  shape,  and  the  alveolar 
stroma  less  distinct.  This  form 
of  cancer  is  often  secondary  to 

scirrhas,  so  that  a  primary  sein'hous  tumourin  the  breast  will  beaccompan* 
by  the  growth  of  medullary  carcinoma  in  the  glands  or  viscera.  It  grows 
nmcb  moro  rapidly  than  seirrhns,  is  often  exceedingly  vascular,  so  that 
large  blood-cjsts  are  formed  in  the  interior  of  the  tnmour,  and  its  surface  is 
very  commonly  permeated  by  large  veins.  To  the  most  vascular  examples 
of  this  form  of  cancer  Mr.  Key's  name,  '  Fungus  ha?nia codes/  is  still  Dcca- 
sionallj  ap]>lied.  This  form  of  cancer  diHers  from  scirrhus  in  the  greater, 
softness  of  the  whole  masis  (whence  the  name),  in  the  relatively  smaller 
proportion  of  the  intercellular  substance,  in  the  greater  juiciness  of  the 
tumour,  and  the  more  rounded  shapc^  larger  size,  ami  more  varj-ing  form 
of  the  cells. 

The  favourite  seats  of  encepluiloiil  cancer  are  the  bones,  the  female  bi'easf, 
the  eye,  the  testicle,  and  less  frequently  the  uterus,  bladder,  and  other  viscera ; 
but  any  tissue  of  the  body  may  be  affected  by  it.  It  occurs  rery  commonly 
in  young  j^eople  in  blooming  healthy  nnd  its  natare  is  often  overlooked  at 
first,  it  being  mistaken  for  innocent  tumour,  or  for  abscess,  from  its  extreme 
softness  when  not  covered  by  any  hard  tissue,  or  for  chronic  inflammation 
in  the  testicle  when  hound  down  by  the  firm  tunica  albuginea.     It  rapidly 
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16ff.  IfBdullar)^  csuicer.  '  From  a  !yiupbii.tlc  gUzMl^ 
condftij  to  hiiird  ewvoer  of  the  timst.  This  form  of  i 
c»t»oor  dilTi'rs  fn)m  M.Hrrhiii«  ouly  in  the  proportion  oif  Ibe 
call  cteMU?nt  to  tbc  fibrou?  fitnutia-  thotX'iU  being berp ieco 
fco  bo  «till  &t  ihn  «pahf*ljal  type,  and  lying  ctow  Uigeiha, 
wftboQt  any  TuiLU!  iiitorct- Utilar  diiUst4iULice.'— From 
ibid,  1!^.  1^. 
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affects  the  frliinds,  aiid  vvben  miuivetl  it  gfnerullj  rapidly  rcrnrs,  sn  ihni  the 
pr*>gnosis  is  even  more  anfavoiirable  than  in  seirrhus.  Nevertheles8  opera- 
tioFis  are  eminently  justifiable  in  this  form  of  cancer.  Thcj  certainly  tend 
to  prolong  life,  und  usnally  tlicy  restore  the  patient  for  a  time  to  complete 
heailtlh     When  left  to  itself  the  ttunonr  speedily  makes  ita  way  tbrongh  the 

skin,  ulcerates,  and  bleeds  copiously.  If  death 
18  not  caused  in  this  waj^  it  is  occasioned  by 
Uic  mpid  growth  of  the  tumour. 

Some  peealiarities  in  encepliahiid  cancer  as 
it  exists  in  Iwnea  deserve  espceial  notice,  viz., 
its  tendency  to  ossify  and  its  ciceasional  pulsa- 
tion. The  reader  is  referred  to  the  seetion  on 
cancer  in  bone«  laler  on.  • 

As    sub  varieties    of   encejdmloid     I    Wuuld    Melanosis, 
name  melanosis  and  osteoid  eancer.     JMelano- 
sis,    or    black    cancer,    is    usually    develoj^ed 
from  partj4,  such  as  the  eye  or  the  skin,  where 
pigment  is  always  or  commonly  fi>und  in  the 
natanU  state.     When  oceurring  in  the  skin  it 
seems  often  to  originate  in  a  mole.     The  hver, 
again,  is  a  tolerably  common  seat  pf  melanosis, 
and  it  is   fouml  compamtively  often  us  a  tie- 
condary  formation  in  many  other  parts  of  the 
body,  sach  as  the  brain  or  the  bones.     It  also 
pi  til   sometimes  originatt-s  in  parts  where  no  pigment 
natundly  exists   (^Kig.  170),      The  pigment  is 
deposited  chiefly  in  the  cells  and  also  to  a  certain  extent  in  thr  irUeiTellnlar 
snhstanee. 

That  melanosis  is  clinically  a  malignant  disease  in  man  is  a  fact  to  which 
I  have  not  as  yet  met  wiili  any  well-marked  excefitionJ  But  that  the  disease 
is  always  of  the  character  wbieh  would  be  teehuieally  called  caieimmia  hy 
all  pathologists  is  a  very  different  matter.  The  anatomical  eharaeters  of  the 
^_  tumour  may  either  be  those  of  soft  cancer,  as  shown  in  fig.  17  of  ^\\\  Arnott's 
^H  plates,*  or  of  spindle-celled  sarcoma^ 
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iis  in  a  remarkable  instance  under 
my  own   care   of  melanosis   of  the 
urethra,  here  figured, 
itn.  *»  ^i^WK^t!^  Osteoid  cancer   is    a    very  rare  Osteoia 

jfv/:  .----^      ^^  form  of  the  disease.      Its  primary   t''*nc<_T 

seat  is  almost  always  in  the  bones; 
^''""^"'''•'"™'riV"^C•XtSS   but  it  presents  tl,c  remarkable  pe- 
m:;';^J;-™!,XM:';^   c«liarity  of  forming  sec-oiulary  Ue- 
j|-itrt  a   pf^gits  of  bony  cancer  in  the  glands 


M ,.  

iiiK't  I  »K  ranch-   and  lu  the  visccra,  and  of  rccuirin^ 

mff  vv^Jl-ij   UiM,s   t.f  III.  in  <(iiiU- ni|l<i.l  \vith  |>i^'^n]<?nU—  *  i  P 
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seen  the  kngs  have  been  the  scat  of  the  secondaiy^  gmwth.     The  primary 

'  In  exceptional  casps,  however*  recurrence  after  operation  may  be  long  ddiiye<t.  Mr. 
rpoUock  n^moved  a  mehinotic  tunir»ur  from  the  thigh,  and  afterwnrtts  one  which  elmwed  itself 
lia  an  inguinal  glanJ.     Ko  rrctirr<?ncfi  had  taken  place  fifteun  years  ufterMard**. 

»  Kven  in  thiN  plat^i  it  is  doulitful.  is  Mr.  Aniott  8aya»  whether  the  iinatomiod  characters 
Af»  not  raduT  ihoge  of  roundcelk^d  earct'inn. 
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tumotir  is  lasiiiilljr,  as  Mr,  Moore  descKbea  it,  *a  mass  of  the  Imrde 
enamel  or  ivory -like  bone/  mixed  with  which  are  the  materials  of  ordinary 
encopbaloid  cancer,  and  uften  a  eonaitlerable  proportion  of  cartilage. 
And  Bometimes  the  primary  tamour  has  been  jndgcd  to  be  of  the  common 
enccphaloid  nature,  while  the  reearrent  growth  in  the  lungs  has  been 
osteoid.' 

The  diagnosis  of  osteoid  cancer  is  sometimes  rendered  self-evident  bj  the 
presence  uf  bony  masses  in  the  glands,  otherwise  it  can  only  be  formed  by 
anatomical  examination  or  by  the  nature  of  the  recarring  tumour.  I  woo 
refer  the  reader  to  the  chapter  on  Diseases  of  the  Bones  for  further 
ticulars  with  regiu'd  to  this  form  of  cancer. 

The  other  indubitable  form  of  cancer  is  the  epithelial,  or  epithelioma. 
This  form  of  cancer  takes  its  origin  from  the  epithelium  of  the  part  in  which 
it    grows,    and   is    therefore 

always    developed    from    the  y^:^  '—^, 

surface,  or  from  the  parts  in 
contact  with  the  surface  of 
the  skin,  or  mucous  mem- 
brane. A  favourita  seat  of 
epitheOoma  is  the  orifice  of 
some  cavity  (mouth,  anus, 
vagina,  urethra),  where  the 
skin  and  mucous  membrane 
become  continnous.  It  usiinlly 
appejirs  as  a  bard  llallened 
lump,  tho  sarface  of  which 
easily  breaks  down  and  ul- 
cerates, and  which  readily 
affects  the  neareat  glands.  Its 
connection  with  simple  inflam- 
mation is  very  close;  the 
continuous  irritation  of  some 
foreign  substance  is  an  un- 
doubted cause  of  tho  disease, 
as,  for  example,  that  of  a  clay 
pipe  in  causing  epithelioma 
of  the  lip  or  tongue,  of  soot 
iu  the  rugw  of  tlie  scrotum  in  causing  chimneysweep's  cancer,  of  retained 
secretion  under  a  phimosed  prepuce  iu  causing  epithelioma  of  tho  penis. 
And  tho  enlargement  of  the  glands  is  often  due  merely  to  ordinary  inflam- 
mation, and  will  subside  completely  after  tho  removal  of  the  tnmour,* 
On  microscopic  examination  tho  epithelial  elements  arc  very  distinct,  in  tlie 
form  of  large  nucJoatcd  cells,  often  bearing  a  very  close  resemblance  to  those 
of  the  epidermis,  frequently  arranged  in  concentric  laminaa  hke  the  layers 
of  a  bird*s  nest,*  wiiile  in  other  cases  tho  cells  have  no  definite  arrange- 
ment, but  lie  heaped  confusedly  together  among  the  fibi*es  of  the  stroma. 
Epithelioma  is  especially  prone  to  break  down  and  ulcerate,  and  is  the  fomi 
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MTi'TO  iniLKHlili<il  with  tJuintifiHi*  otliera  tu  the  fiabcud 
tbfcsuo.*— From  Arnott,  ibid.  %,  21. 


*  *  Syst  of  Surg./  2nJ  ed.,  vol,  i.  p.  574. 

'  Mr,  Araott  stiys:  •  Tlieso  boJi^^s  (ire  commonly  met  irith,  iu  pretitcr  or  leas  nnmbw,  in 
all  epitheJial  caDcers,  though  not  peculiar  to  tbi?<  dbeaso  ;  imtl  it  would  appear  that  where  (h« 
Dpithelioum  iiifecta  a  mucous  surface  with  cylindricnl  epithrlium  (as  the  int^istiae}  the 
colls  aro  of  a  cylindriform  typt'  mthor  tlmn  of  the  more  usual  (K^unmous  rariety.* 
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of  cancer  wlucli  usually  gives  rise  to  the  cancerous  ulcer  described   in   a 
I  subsequent  chapter. 

Epithelioma,  although  it  appears  to  me  to  realise  more  exactly  than  any 
[of  the  other  forms  of  cancer  the  anatomical  descrii>tions  of  carcinoma  which 
[  are  accepted  at  the  present  day,  in  the  di^slinct  derivation  of  its  cell-forraB 
from  the  epidermal  tissues,  and  the  completeness  of  its  fibrous  stroma,  yet  is 
commonly  much  less  *  malignant  *  than  the  other  forms  of  cancer,  i.e.  it 
destroys  life  less  quickly,  aud  after  removal  it  returns  much  less  speedily, 
and  often  as  it  seems  does  not  I'etui'U  at  all-  Its  removal,  therefore,  is  a 
matter  of  urgent  necessity,  and  a  more  enconragiiig  prognosis  may  bo  given 
than  we  caii  honestly  give  in  scirrhus  or  soft  cancer. 

There  are  two  other  forms  of  tumour  which  are  by  some  chissified  as 
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^G.  17B.    CoMoH  cancer,    *i.  From  a  drawing  by  Mr.  Amott,  In  *Puth.  Soc.  Trans*,'  vol.  jtxiif.  pL  10.    M 

•how*  rjri=;r^'r'  rvf  r-flU  of  tht>  (-rntlv  tirfSil  fy"j;tt'  (th'^'iv'  nt  thr  r^'pht  hiini  of  th*»  dmwlntr  V'^ry  Inrpp  and  iire- 

SlLir  ■.  MiJc,  Mhii'h  fonus  iar^?t'OTftlund«phrriOA] 

.  lol.      ft.  Aim  fmtii  Arnott,  lu  *  8>ist.  of 
Oj t-  I   I  olliiid  cjwi tvr— '  round  or  ovoJ,  man<>- 

Oick'nt'vi,  iittI  h'lvirijy;  vvifhitj  thcM>'(.r  i>.'il-wal!l  iii:VN*ml  vcjy  ililicute  oonwatrlc  linee,  giving  to  ttio  cell 
■omewbat  ot  nn  oyi)tcr-»lur]l  ii[*[)eamnco.' 

cancers,  while  otlicrs  deny  tlieir  cancerous  nature,  viz.  colloid  and  yillous. 
It  appears  probal^lo  that  colloid  at  any  rate  is  very  frequently  cancerous,  or 
at  least  maligiiant.  Its  synonym  is  Alveolar  cancer,  deHved  from  the  arrange- 
ment of  the  fibres  of  its  stroma  in  lai^ge  open  meshcK  i>f  transparent  fibres,  in 
_which   are  seen  rounded  or  oval   nuclei.     Lying  in  the  intei-stices  of  these 
Ibrea  is  a  transparent  jelly-liko  substance  in  wliich  will  be  seen  under  the 
licroscope  cells  of  various  sizes  and  shapes,  the  most  characteristic  being 
*rge,   round,   and  (iat,   formed   of  a  nucleus,   aix^nnd  which  are  numerous 
sonceniric  lamina\  very  much  like  an  oyster-shell,  besides  which  there  are 
atheis  which  appnjach  more  or  less  closely  to  the  forms  usually  seen  in 
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epithelioma.  The  favourite  seat  of  colloid  is  the  peritoneum,  especially  its 
omenta,  though  it  is  found  also  in  the  female  breast,  in  the  limbs,  the  rectum, 
and  the  face.  Many  of  the  cases  which  are  now  described  as  myxoma  would 
formerly  have  been  classed  as  colloid.  The  title  of  colloid  to  the  designation 
of  cancer  has  been  much  questioned,  and  more  particularly  of  late  years 
by  Mr.  Sibley  (*Med.  Chir.  Trans.,'  vol.  xxxix.),  who  speaks  of  it  as  never 
infecting  the  glands,  as  not  prone  to  affect  the  liver  and  lungs,  as  true  cancer 
peculiarly  is,  and  as  not  prone  to  recur  after  complete  removal.  The  anatomi- 
cal characters  of  colloid,  however,  certainly  seem  to  agree  in  essentials  with 
those  of  carcinoma,  and,  as  far  as  can  be  judged  by  the  rather  rare  cases 
which  become  the  subjects  of  surgical  operation,  it  is  quite  as  prone  to  recur 
as  epithelioma  is,  and  cases  in  which  the  glands  have  been  aficcted  are  not 
wanting.  It  appears  probable,  as  Mr.  Croft  has  said,^  that  *  some  tumours 
are  colloid  in  character  from  the  outset,  others  appear  to  undergo  a  colloid 
change,*  and  it  may  be  possible  that  the  nature  of  the  developed  tumour  may 
depend  on  that  of  the  one  which  it  has  replaced. 
Tilloas.  Villous  tumours,  or  papillomata,  are  now  almost  universally  allowed  to 

be  in  general  not  cancerous.  They  spring  from  mucous  surfaces,  and  the 
situations  in  which  they  are  most  commonly  found  are  in  the  bladder  and 
rectum.  Very  striking  instances  have  been  put  on  record  of  the  difference 
which  generally  marks  their  course  from  that  of  cancer.*  Nor  is  the  anatomy 
of  the  disease  that  of  cancer.  The  tumour  consists  usually  of  a  loose  floating 
mass  of  processes  with  a  dendritic  arrangement,  springing  from  a  base,  in 
which  no  cancerous  elements  can  be  detected.  The  villous  processes  are 
composed  '  of  a  fine  membranous  envelope  like  the  finger  of  a  glove,  enclosing 
a  quantity  of  granular  matter  in  which  numerous  cells  are  embedded,  which 
are  cliiefly  spheroidal  in  form  and  cannot  be  distinguished  from  those  of  the 
membrane  adjacent  to  the  villous  growth.'  These  villi  bear  the  most  exact 
resemblance  to  the  villi  of  the  chorion.^  It  appears,  however,  undeniable 
that  cancers  may  be  covered  by  a  similar  villous  growth.  The  anatomical 
difference,  therefore,  between  a  simple  and  a  cancerous  villous  growth  would 
rest  on  the  presence  or  absence  of  cancer  underlying  the  villous  surface. 
Clinically  the  rapidity  of  growth  and  acuteness  of  symptoms  would  enable 
the  surgeon  to  form  a  diaguosis,  which,  however,  in  many  cases  would  be 
only  conjectural. 

These  are  all  the  new  growths  which  appear  to  me  to  require  separate 
description  as  coming  within  our  definition  of  tumours.  For  the  other  forms 
of  growth  which  are  described  in  some  systematic  treatises  under  the  head  of 
tumours  I  would  refer  to  other  parts  of  this  work.  Thus  the  reader  will  find 
Lymphoma  or  Lymphadenoma  spoken  of  under  the  Diseases  of  the  Absorbent 
System  ;  Neuroma  under  those  of  nerves  ;  Adenoma  under  those  of  the  breast, 
prostate  and  other  organs  where  polypi  of  that  kind  are  met  with. 

»  In  the  account  of  the  case  from  which  Fig.  173  is  tiiken,  'Path.  Soc  Trans./  vol.  xxiii. 
p.  268. 

*  See  below,  in  the  chapter  on  diseases  of  the  bladder,  an  illustration  taken  from  a  typical 
case  of  villous  tumour  in  that  organ  ;  and  see  'Path.  Trans.,*  vol.  xii.  p.  120,  for  a  striking 
example  of  villous  tumour  of  tlie  rectum.  In  both  these  cases  the  tumour  was  clearly  of  an 
innocent  nature. 

■  See  a  paper  by  Mr.  Sibley  in  'Path.  Trans.,' vol.  vii.  p.  212,  where  the  villi  from 
tumours  of  the  intestine  and  bladder  are  figured  side  by  side  with  those  of  the  chorion. 
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The  terms  *  struma'  and  'scrofula*  are  usually  regarded  and  employed  as  Scroful* 
synonymous ;  but  some  writers  make  a  difference,  and  a  very  important  one, 
between  the  two.  In  the  most  intelligible  seuse  of  the  words,  and  in  the 
class  of  cases  which  are  most  easy  to  diagnose,  scrofula  or  struma  is  the 
constitutional  diathesis  which  leads  to  (or  which  tends  to  lead  to)  the 
deposit  of  a  substance  called  *  tubercle '  in  various  organs  of  the  body. 
Tubercle  is  described  as  being  of  two  kinds,  the  grey  or  miliary,  and  the  Tubeide. 
yellow  or  crude.  The  latter  is  now  regarded  by  most  authors — following 
the  authority  of  Virchow — as  a  secondary  stage  of  the  former.  Grey  or 
miliary  tubercle  is  *  a  greyish- white,  translucent  nonvascular  body  of  firm 
consistence  and  well-defined  spherical  outline,  usually  about  the  size  of  a 

millet-seed.  Although  in  its  earlier 
stage  it  is  uniformly  translucent, 
its  central  portions  quickly  become 
opaque  and  yellowish,  owing  to  the 
retrograde  metamorphosis  of  its 
component  elements.  In  structure 
tubercle,  like  the  other  "lympho- 
mata,**  consists  of  lymphatic  cells 
contained  in  the  meshes  of  a  very 
delicate  reticulum.  The  cells  are 
mostly  round,  or  roundly  oval, 
colourless,  transparent,  and  slightly 
granular  bodies,  much  resembling 
lymph  corpuscles ;  and,  like  these, 
varying  considerably  in  size ;  many 
of  them  contain  a  small  distinct 
nucleus.  In  addition  to  these  there 
are  a  few  larger  cells,  containing  two  or  even  three  nuclei.*  *  These  minute 
grey  granulations  are  often  aggregated  together  into  larger  masses,  and  then, 
though  the  granulations  themselves  are  essentially  nonvascular,  vessels  may 
be  found  in  the  interstices  of  the  aggregate  mass  belonging  to  tissues  inter- 
posed between  the  component  parts  of  the  mass.  The  deposit  of  miliary 
tubercle  is  peculiarly  apt  to  follow  the  course  of  the  small  arteries  and  capil- 
laries, and  seems  first  to  occur  in  the  *  adventitia,*  or  fibrous  envelope  of  the 
vessels.^      This  aggregation  of  tubercle  softens  into  a  yellow  caseous  sub- 


PlO.  174.  Elomente  shown  by  tonxing  out  a  miliary  tn- 
bcrcle.  after  Rindfl.isch.  1.  The  large  tubercle-cells. 
2.  The  small  tubt'rcl*»-ci«lls.  3.  EndogpnouA  ccll-de- 
▼clopmcnt.  4.  Delicate  reticulnm  from  the  interior  of 
a  miliary  tubercle,  the  cells  jiartly  removed  by  pen- 
cilling. 


*  Green's  *  Pathology,'  pp.  146-7. 

*  See   Rindfleisch,  op.  cit.,  p.  137,  and  Wilson  Fox,  *0n  the  Artificial  Production  of 
Tubercle,*  where  beautiful  reprosentitions  of  its  microscopic  structure  will  be  found. 
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stance,  and  in  that  condition  forms  the  yellow  or  crude  tubercle.'  Besides 
the  cells  figured  above  as  typical  of  tubercle,  all  sorts  of  debris  are  met  with 
in  microscopical  examination — *  ill-formed  epithelial  cells,  masses  of  pigment, 
crystals  and  plates  of  cholcsterine,  remnants  of  enclosed  and  disintegrating 
tissue*  (Savory).  As  the  yellow  tubercle  degenerates  it  undergoes  one  of 
two  forms  of  metamorphosis.  In  most  cases  it  softens  and  breaks  down,  and 
in  this  degeneration  the  tissues  around  are  involved.  They  become  disinteg- 
rated by  low  inflammation,  and  thus  a  strumous  abscess,  vomica,  or  strumous 
ulcer  is  formed.  It  seems  that  this  softening  may  either  commence  in  the 
centre  of  the  tubercle,  and  thence  gradually  spread  to  the  tissues,  or  else  the 
inflammation  of  the  latter  may  involve  the  destruction  of  the  tubercle. 

In  other  cases  the  tubercles  harden  as  they  degenerate,  the  fluid  parts  are 
absorbed,  leaving  a  hard,  chalky  mass,  the  cretaceous  tubercle,  and  this 
change  may  afiect  the  grey  granulation  as  well  as  the  crude  tubercle.*  In 
this  condition  the  withered,  dried-up  mass  generally  remains  innocuoas, 
though  sometimes,  as  Sir  J.  Paget  points  out,  renewed  suppuration  is  set  up 
ground  it  ('residual  abscess*),  and  thus  it  is  cast  out.  It  is  indisputable, 
however,  that  cases  described  as  scrofula  are  often  unassociated  with  any 
Connection  visible  deposit  of  tubercle,  and  this  leads  to  two  questions :  1.  Is  there  any- 
betwecn  thing  essentially  peculiar  in  tubercle,  or  is  it  merely  a  form  of  chronic 
and  inflam-  inflammatory  deposit  ?  and,  2.  Is  the  presence  of  tubercle,  or  a  tendency  to 
mation.  j^g  development,  a  necessary  characteristic  of  scrofula,  or  is  there  a  distinct 
class  of  scrofulous  affections  in  which  there  is  no  such  tendency  ?  To  the 
first  question  there  is  much  reason  for  giving  a  negative  answer.  The 
researches  of  Drs.  A.  Clark,  Burden  Sanderson,  and  Wilson  Fox  have 
shown  that  by  the  inoculation  of  non-tubercular  products,  or  by  artificial 
irritation  of  the  tissues  in  the  lower  animals,  products  indistinguishable  from 
tubercle  may  be  generated ;  and  this  doctrine  lends  strong  support  to  the 
belief  which  experience  justifies,  and  which  has  been  expressed  by  myself 
and  others,^  that  tuberculosis  in  the  human  subject  is  often  the  result  and 
not  the  cause  of  some  exhaustive  suppui'ative  lesion  which,  being  descrihed 
as  '  scrofulous,'  is  often  regarded  as  being  dependent  on  the  diathesis,  of  which, 
on  the  contrary,  it  is  itself  tlio  cause.  If  we  assume  that  these  experiments 
made  on  the  lower  animals  are  exactly  applicable  to  man  we  shall  conclude 
that  the  deposit  of  tubercle  is  only  a  more  definite  form  of  chronic  inflam- 
matory lymph;  or,  in  Dr.  C.  J.  B.  Williams's  words,  that  tubercle  is  *a 
degraded  condition  of  the  nutritive  n^aterial  from  which  old  textures  are 
removed  and  new  ones  formed,  and  that  in  its  origin  it  differs  from  the  normal 
plasma  or  coagulable  lymph,  not  in  Jcind  but  in  d^^gree  of  vitality  and  capacity 
of  organisation.'  If  we  regard  tubercle  in  this  light,  the  difficulty  which 
has  always  been  felt  in  distinguishing  between  a  crude  tubercle  and  a 
mass  of  old  lymplio-pus  is  easily  accounted  for,  and  the  occurrence  of 
cases  in  which  there  is  a  constitutional  predisposition  to  low  inflamma- 
tion, though  no  cliamctcristic  masses  of  tubercle  are  detected  anywhere  in 
the  body,  is  natural  enougli. 

Two  forms  of  struma  are  spoken  of  both  by  Mr.  Savory*  and  by  Sir  W. 

'  Characteristic  illiistratii)ns  of  the  naked-eye  appcaranoo  of  crude  tubercle  will  be  found 
in  the  ch.ipter  on  Disi^lvsks  of  Bonk. 

-  Rokitansky,  who  ref^arded  the  two  kinds  of  tubercle  us  iudepeudont,  speaks  of  this  as; 
the  only  metamorphosis  which  the  pr»7  f^ranulation  undergoes. 

'  Sue  Wilson  Fox,  op.  cit.  pp.  27,  28. 

*  *Sybt.  of  8urg.,'  vol.  i. 
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Jeirncr.*  The  former  speaks  thus  of  the  two  furms: — *  In  the  first,  dis- 
tingaished  as  the  sangaine  or  serous,  there  is  a  ge^eral  want  of  muscaiar 
development ;  for,  although  the  figure  maj  be  sometimes  plump  and  full, 
the  limbs  are  soft  and  flabby ;  the  skin  is  fair  and  thin,  showing  the  blue 
veins  beneath  it;  the  features  are  very  delicate;  often  a  brilliant  transparent 
rosy  colour  of  the  cheeks  contrasts  strongly  and  strikingly  with  the  sur- 
rounding pallor  ;  the  eyes,  grey  or  blue,  are  large  and  humid,  with  sluggish 
pupils,  sheltered  by  long  silken  lashes ;  hair  fine,  blond,  auburn,  or  red  ;  teeth 
white  and  often  brittle ;  there  is  frequently  a  fulness  of  the  upper  lip  and 
al&)  nasi ;  the  ends  of  the  fingers  are  commonly  broad,  with  convex  nails  bent 
over  their  extremities.  Such  persons  usually  possess  much  energy  and 
sensibility,  with  elasticity  and  buoyancy  of  spirits  ;  they  often  possess,  too, 
considerable  beauty.  In  this  variety,  with  the  same  delicacy,  the  skin  and 
eyes  are  sometimes  dark. 

*  In  the  second,  distinguished  as  the  phlegmatic  or  melancholic,  the  skin, 
pale  or  dark,  is  thick,  muddy,  and  often  harsh,  the  general  aspect  dull  and 
heavy ;  hair  dark  and  coarse ;  the  mind  is  often,  but  not  always,  slow  and 
sluggish. 

'  Children  especially,  in  whom  the  diathesis  is  strongly  marked,  are  often 
distinguished  by  the  narrow  and  prominent  chest,  the  tumid  and  prominent 
abdomen,  and  the  pastelike  complexion  ;  the  limbs  are  wasted  ;  the  circula- 
tion languid ;  chilblains  are  common  on  the  extremities ;  the  mucous  mem- 
branes particularly,  and  above  all  of  them  the  digestive,  are  liable  to  morbid 
action  ;  the  breath  is  often  sour  and  foetid ;  the  tongue  is  furred,  and  the 
papillee  towards  the  apex  red  and  prominent ;  the  bowels  act  irregularly,  and 
the  evacuations  are  unusually  oficnsive ;  the  digestion  weak,  the  appetite 
variable  and  capricious.  In  Dr.  Todd's  opinion  "  the  strumous  dyspepsia 
presents  a  more  characteristic  feature  of  this  habit  of  body  than  any  phy- 
siognomical portrait  which  has  yet  been  drawn  of  it.*'  The  relation  of  disorder 
of  the  digestive  organs — the  subject  upon  which  Abernethy  was  so  wont  to 
insist — to  scrofula  was,  many  years  ago,  particularly  dwelt  upon  by  Lloyd. 
There  is  often  a  singular  assumption  of  age  both  in  character  and  appearance 
— in  mind  and  manners  they  are  prematurely  old. 

*  Moreover,  persons,  and  especially  children,  possessing  this  diathesis  are 
very  subject  to  certain  affections  which  are  regarded  by  many  as  manifesta- 
tions of  scrofula ;  such,  for  instance,  as  various  eruptions,  frequently  seen 
behind  the  ears ;  chronic  inflammation  of  the  eyelids  and  conjuuctivaB ;  a 
certain  form  of  ophthalmia,  described  as  strumous ;  chronic  ulcers  of  the 
cornea,  Jbc'     (Op.  cit.,  p.  363.) 

Sir  W.  Jenner  also  divides  the  strumous  diathesis  into  two  forms:  1. 
Tuberculosis,  the  leading  pathological  changes  of  which  are  '  fatty  degenera- 
tion of  the  liver  and  kidneys,  deposits  or  formations  of  tubercle  and  their 
consequences,  inflammation  of  the  serous  membranes  ;  *  and  (2)  scrofulosis, 
the  leading  pathological  tendencies  of  which  are  *  inflammation  of  the  mucous 
membrane,  of  a  peculiar  kind  ;  so-called  strumous  ophthalmia,  inflammation 
of  the  tarsi,  catarrhal  inflaumiation  of  the  mucous  membrane  of  the  nose, 
pharynx,  bronchi,  stomach,  and  intestines ;  inflammation  and  suppuration  of 
the  lymphatic  glands  on  trifling  irritation,  obstinate  diseases  of  the  skin, 
caries  of  bone.*  I  would  prefer  to  substitute  for  *  caries  of  bone  '  'low 
inflammation  of  bones  and  joints.*  Sir  W.  Jenner  attributes  to  his  '  tuber- 
culous' class  the  same  general  characters  which  Mr.  Savory  specifies  as 

»  Lectures  on  Kickcts,  'Med.  Times  aud  Gaz ,'  1860,  vol.  i.  p.  269. 
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characteristic   of  the  *  sanguine   or  seroas  *  type   of  Bcrofala,  and   to   the 

*  scrofulons '  those  wliich  characterise  the  *  phlegmatic  or  melancholic  ' 
type.  No  doabt  the  distinction  pointed  out  by  Sir  W.  Jenner  in  the 
tendencies  of  these  two  forms  or  types  of  scrofula  is  very  generally  true,  and 
is  important  to  bear  in  mind ;  but  I  do  not  think  that  the  two  types  are  so 
far  distinct  from  each  other  as  to  justify  us  in  regarding  them  as  different 
diathetic  conditions.     If  wo  do  so  regard  them   we  should  use  the  word 

*  struma  *  as  the  general  term  for  both  the  diatheses — the  one  in  which 
tubercle  is  met  with  being  called  tuberculosis,  and  the  one  in  which  only 
low  inflammations  are  developed  scrofulosis. 

From  what  has  gone  before  it  will  result  clearly  that  the  diagnosis  of 
scrofula  cannot  be  a  very  decided  one.  If  we  agree  that  tubercle  itself,  which 
is  the  most  recognisable  anatomical  peculiarity  of  the  diathesis,  may  after  all 
be  only  a  modification  of  ordinary  inflammatory  lymph,  it  cannot  snrprise  us 
that  many  cases  which  one  practitioner  will  denominate  as  'strumous' 
another  will  regard  as  examples  of  chronic  inflammation.  My  own  impres- 
sion,   derived   from   a   tolerably  extensive  experience  of  cases  of  so-called 

*  strumous '  disease  of  joints,  is  that  the  great  majority  of  them  are  nsaally 
the  results  of  slight  injury,  and  have  no  connexion  of  any  sort  with  any 
constitutional  peculiarity ;  and  I  am  glad  to  see  this  view  of  the  case  gaining 
ground  and  obtaining  the  support  of  eminent  practical  surgeons.  The  ques« 
tion,  indeed,  of  the  causation  and  of  the  prognosis  of  struma  is  of  the  most 
essential  importance  when  we  come  to  give  advice  about  the  treatment  of 
any  case  diagnosed  as  *  strumous.'  If  struma  were,  as  we  conceive  cancer 
to  be,  a  general  blood-disease,  or  a  tendency  in  the  constitution  which  has 
indeed  local  manifestations,  but  those  only  subordinate  and,  as  it  were, 
accidental,  the  inference  is  irresistible  :  that  the  way  to  cure  the  complaint 
must  be  by  modifying  the  general  disorder,  so  as  to  restore  the  blood  or  the 
system  to  a  healthy  condition,  and  that  the  local  conditions  are  of  subordinate 
importance :  and  this  is  the  view  which  has  prevailed  hitherto,  and  which  is 
still  most  extensively  entertained.  If,  on  the  contrary,  we  believe  that  these 
strumous  diseases  are  often  only  instances  of  common  inflammation,  and  that 
their  relation  to  the  general  disease  is  often  that  of  cause,  not  that  of  effect, 
the  motive  for  curing  the  disease  by  surgical  interference  at  the  earliest 
possible  moment  becomes  even  stronger  than  in  other  cases. 

Causes.  The  causes  of  scrofula  are  not  very  easy  to  ascertain.     It  is  undoubtedly 

true  that  hereditary  predisposition  plays  a  very  great  part  in  the  production 
of  the  disease  ;  and  it  is  also,  I  think,  indubitable  that  it  may  be  caused  by 
any  permanent  source  of  malnutrition,  such  as  bad  air,  insuflScient  clothing, 
bad  or  scanty  food,  and  I  would  add,  the  depressing  influence  of  prolonged 
suppuration  and  confinement. 

Treatment.  The  treat  inent  of  scrofula  must  be  rej^iilated  according  to  our  views  of  its 

causes.  We  cannot  act  upon  the  hereditary  ])rc(lisposition  further  than  by 
enforcinp^  increased  caution  in  the  management  of  such  children  and  young 
persons  as  arc  clearly  under  its  influence,  so  as  to  withdraw  them  as  far  as 
nay  be  possible  from  all  the  iif^^encics  by  which  the  diathesis  may  be  subse- 
cpieutly  ac(piirc(l.  When  the  disease  is  once  developed  every  condition  which 
can  iiiifn-ovc  the  patient's  general  health  must,  as  far  as  possible,  be  secured. 
Fresh  air,  moderate  exercise,  the  free  action  of  the  skin  and  bowels,  an 
equal )lc  and  temperate  climate,  residence  by  the  seaside,  a  light,  nutritious, 
unstiniulating  diet,  are,  as  a  general  rule,  of  more  importance  than  medicines, 
and  routine  practice  is  as  bad  in  strumous  as  in  other  cases.     13ut  there  can 
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bo  no  question  of  the  great  advantages  which  are  obtained  by  the  judicious 
administration  of  cod-liver  oil  in  cases  accompanied  by  emaciation  without 
much  dyspepsia,  of  iron  in  those  where  anaemia  is  a  prominent  feature,  of 
the  syrup  of  the  iodide  of  iron  where  the  patient  is  weak,  fat,  pale,  and  flabby; 
of  bark  and  mineral  acids  in  cases  wlicre  liectic  is  present ;  of  alkalies  in  com- 
bination with  sarsaparilla  or  milk,  along  >vith  the  moderate  use  of  purgatives, 
where  the  secretions  are  disordered  and  the  digestion  faulty.  Of  these,  by 
far  the  most  important  agent  in  the  treatment  of  scrofula  is  the  cod-liver  oil ; 
and,  although  there  is  no  space  in  this  work  for  details  which  more  fitly  be- 
long to  a  treatise  on  therapeutics,  yet  I  must  state  the  most  necessaiy  pre- 
cautions in  the  use  of  this  drug.  The  chief  objection  to  its  use  is  the  nausea 
which  it  produces,  especially  at  first.  This  is  much  diminished  by  commenc- 
ing with  small  doses,  and  by  giving  the  oil  on  a  full  stomach — about  a  quarter 
of  an  hour  after  meals.  The  full  dose  for  a  child  would  be  about  two  tea- 
spoonsful  and  a  tablespoonful  for  an  adult.  The  taste  may  be  very  success- 
fully disguised  by  floating  the  oil  on  omnge-wine  or  tincture  of  orange,  or 
steel  wine;  or  by  mixing  it  with  five  or  six  drops  of  Liq.  Strychnice,  or  a 
little  mineral  acid.  Often,  if  the  patient  can  bo  induced  to  persevere,  his 
repugnance  to  the  oil  will  wear  off*;  and  as  the  oil  will  have  to  be  taken  for 
many  months,  if  it  agrees,  it  is  well  worth  some  trouble  to  establish  this 
tolerance.  After  a  time  patients,  and  particularly  children,  can  take  it  as  an 
ordinary  article  of  diet,  not  only  without  disgust  but  with  pleasure. 

I  should  be  sorry  if  anything  which  I  have  said  above  as  to  the  necessity 
for  eradicating  strumous  diseases,  or  diseases  reputed  strumous,  before  they 
permanently  impair  the  health,  should  mislead  the  reader  into  the  idea  that 
I  advocate  hasty  operative  interference  in  such  cases.  They  are  essentially 
chronic  maladies,  whether  we  regard  them  as  local  or  constitutional  in  their 
origin,  and  the  great  majority  of  them  can  usually  be  brought  to  a  success- 
ful issue  by  the  mildest  treatment,  i.e.  by  laying  open  any  suppurating 
cavities,  dressing  exposed  surfaces  with  mildly  stimulating  lotions  or  oint- 
ments, and  keeping  the  parts  at  rest.  It  is  only  when  prolonged  suppuration, 
or  this  conjoined  with  enforced  deprivation  of  air  and  exercise,  is  breaking 
down  the  health,  or  when  extensive  disease  of  the  bony  or  other  structure  of 
the  part  holds  out  no  hope  of  natural  cure  in  any  reasonable  time,  that  1  ad- 
vocate the  removal  of  the  affected  organ  by  excision  or  amputation  ;  and  I 
think  that  I  have  had  abundant  experience  even  in  my  own  practice  to  show 
that  such  opci'atious  are  usually  followed  by  complete  and  permanent  recovery 
in  cases  which  would  by  everyone  bo  classed  as  strumous.* 

Scrofula  is  generally  a  disease  of  youth ;  but  similar  symptoms  appear 
sometimes  after  middle  age,  and  have  lately  been  more  especially  described 
by  Sir  J.  Paget  (*  Clinical  Lectures,*  1875)  as  *  Senile  scrofula.'  The  disease 
at  this  age  holds  out  little  prospect  of  cure,  but  the  general  indications  of 
treatment  are  the  same. 

*  See  a  paper  in  tbo  'Lancet,'  Feb.  24,  1866,  on  'The  Sequel  in  some  Cases  of  Excision 
and  Amputation.* 
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HYSTERIA   AND   NERVOUS   DISORDERS. 

Definition  HYSTERIA  is  a  disease  which  it  is  very  difficult  to  speak  of  intelligibly  and 
"ogy'of  ^  adequately  within  the  compass  of  a  work  like  this.  Yet,  as  there  is  no  dis- 
hysteria.  ease  which  it  does  not  sometimes  simulate,  and  as  the  diagnosis  between  real 
or,  to  speak  more  correctly,  organic  disease  and  hysterical,  or  nervous  affection 
is  of  daily  importance  and  of  the  greatest  difficulty  in  some  of  the  most 
common  surgical  complaints,  notably  those  of  the  spine  and  joints,  it  is  a  con- 
dition which  cannot  be  passed  over  unnoticed  in  any  systematic  treatise  on 
surgery.  Besides  the  general  remarks  in  this  chapter  the  reader  will  find 
observations  on  the  various  special  affections  in  other  parts  of  the  book — 
especially  in  the  chapters  on  diseases  of  the  Joints,  the  Spine,  and  the  Breast. 
I  have  just  said  that  it  is  more  accurate  to  speak  of  hysterical  disease  of  a 
part  as  contrasted  with  *  organic  *  than  with  *  real  *  disease ;  and  this  is  very 
important.  Hysteria  is  sometimes  spoken  of  as  if  it  were  unreal — a  mere 
fancy — perhaps  a  mere  simulation.  Such  a  view  is  most  erroneous,  and  prac- 
tice founded  on  it  cannot  be  successfal.  The  structure  of  the  part  is  not  as  a 
rule  in  any  visible  or  tangible  way  affected  (though  to  this  rule  some  excep- 
tions will  be  pointed  out),  and  there  is  no  danger  to  life  or  limb ;  yet  it  is 
impossible  to  doubt  that  in  many,  and  I  would  say  most  cases  the  sensations 
are  as  real  as  those  of  any  other  disease,  and  the  patient  as  anxious  to  be  rid 
of  it  as  of  any  other  disease.  The  cause  of  the  disease  may  be  imperceptible 
to  our  senses ;  but  it  is  none  the  less  really  present,  and  its  effect  is  as  real 
as  any  tumour  or  other  visible  product. 

Perhaps  the  best  definition  of  hysteria  would  be  that  it  is  a  morbid  state 
in  which  various  symptoms  are  produced  depending,  not  on  disease  of  the 
part  affected,  but  on  some  condition  of  the  central  nervous  organs.  That 
'  condition  was  supposed  to  be  excited  in  the  cerebrospinal  centre  by  utesrine 
disturbances  when  the  disease  was  named,  and  doubtless  such  disturbances 
are  a  frequent  exciting  cause ;  but  the  disease  may  exist  in  women  whose 
uterine  functions  are  perfectly  normal,  and  even  (though  not  so  often)  in 
men.  Tii  these  latter  cases  the  origin  of  the  hysterical  disturbance  is  obscure ; 
and  in  the  case  of  disordered  uterine  functions,  though  the  cause  may  be 
plain  enongli,  its  nwdo  of  aetion  is  utterly  unknown. 

Hysteria  differs  from  mere  delusion,  hypochondriasis,  or  fictitious  disease 
in  the  fact  that  the  morbid  sensations  or  otlier  symptoms  are  due  to  a  really 
existing  ])hysical  cause — though  it  is  remote  from  the  part  affected,  and 
though  its  detection  may  be  difficult ;  but  it  must  bo  allowed  that  much  of 
delusion  and  liypochroiidriacal  exaggeration  is  mixed  up  with  almost  all  cases 
of  hysteria,  and  that  in  many  of  them  the  patient  wilfully  exaggerates  many 
of  the  symptoms,  and  very  likely  feigns  others.  So  that  there  is  a  mixture 
of  mental  and  yiliysical  causes  in  the  disease,  and  its  cure  must  be  attempted 
by  treatment  addressed  to  the  mind  as  well  as  to  the  body. 
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Sir  James  Paget,  in  a  striking  series  of  lectures  on  this  subject,  recently  « Nervous 
published,*  wishes  to  abolish  the  old  term  '  hysteria*  altogether,  at  least  to  '"»J"^<'r>'»* 
restrict  it  to  the  mere  hysterical  convulsive  affection.  The  great  class  of  mimesie.' 
diseases  usually  ppoken  of  as  hysterical  ho  would  call  *  neuro- mimetic,'  or 
'  nervous  mimicries '  of  the  diseases  of  the  various  organs.  As  a  general 
rule  he  denies  that  such  diseases  have  any  more  connection  with  the  sexual 
than  with  any  other  system  of  organs  in  the  body.  *  In  the  defective  ovarian 
or  uterine  functions  of  certain  patients,*  ho  says,  *  some  see  the  centre  and 
chief  substance  of  the  whole  disease  :  a  very  mischievous  fallacy.  Of  course 
the  sexual  organs  appear  generally  in  fault  to  those  who  are  rarely  consulted 
for  the  diseases  of  any  other  part ;  but  in  general  practice  they  are,  in  a  large 
majority  of  cas^s,  as  healthy  as  any  other  parts  are,  or  not  more  disturbed. 
The  close  and  multiform  relations  of  the  sexual  organs  with  the  mind,  and  with 
all  parts  of  the  nervous  system,  are  enough  to  make  the  disorders  of  these 
organs  dominant  in  a  disorderly  nervous  constitution;  but  their  relation  to 
"  hysteria  **  or  to  "  neuro-mimesis,**  though  more  intense,  is  only  the  same  in 
kind  as  that  of  an  injured  joint  or  an  irritable  stomach.  All,  in  tbeir 
degrees,  may  be  disturbers  of  a  too  perturbable  nervous  system,  and  equally 
on  every  one  of  them  the  turbulence  of  a  nervous  centre  may  bo  directed 
with  undivided  force  '  (op.  cit.  p.  191). 

In  fact,  nervous  or  hysterical  disease  may  be  excited  by  anything  which 
makes  a  strong  impression  on  the  nervous  system :  whether  it  be  sexual  dis- 
turbance, imagination,  bodily  injury,  mental  affection,  intense  emotion,  or 
any  form  of  disease. 

The  usual  manifestations  of  hysteria  are  the  hysterical  fit,  the  globus  Symptoma 
hystericus,  the  clavus  hystericus,  and  the  diseases  resembling  those  of  various  *?^|g^*"*^" 
organs. 

The  hysterical  fit  may  be  taken  as  a  simulation  of  epilepsy,  though  it  is 
usually  distinguished  from  it  by  characters  too  obvious  to  allow  of  any 
mistake.  It  begins  generally  with  rising  in  the  throat,  a  sense  of  choking, 
followed  by  wild,  convulsive  movements,  or  rather  semivoluntary  movements 
resembling  convulsions,  with  partial  or  sometimes  complete  loss  of  conscious- 
ness, flushed  face,  eye  usually  sensitive  to  light,  the  fit  ending  generally 
in  crying,  screaming,  and  laughing.  This  is  followed  by  a  copious  flow  of 
pale  urine,  very  often  by  tympanitis,  and  generally  by  profound  sleep.  Some- 
times one  fit,  or  a  succession  of  fits,  may  last  for  seveml  hours. 

The  diagnosis  and  treatment  of  hysterical  fits  is  more  within  the  pro- 
vince of  the  physician  than  the  surgeon.  The  imperfect  insensibility,  the 
absence  of  any  obstruction  to  respiration,  the  age  and  sex  of  the  patient  (for 
true  fits  hardly  ever  occur  in  male  hysteria),  are  the  main  distinctive  marks. 
No  treatment  should,  as  a  general  rule,  be  adopted  beyond  seeing  that  the 
patient  does  herself  no  harm  by  her  movements,  and  limiting  the  officious- 
ness  of  bystanders.  The  rough  awakening  of  a  cold  douche  or  some  other 
similar  shock  is  often  effective  enough  in  dispelling  the  fit,  and  it  may  occa- 
sionally be  advisable  to  use  such  measures,  but  ordinarily  they  do  more  harm 
than  good. 

The  globus  hystericus  is  the  sensation  of  some  weight  or  substance  which 
rises  from  the  abdomen  into  the  throat,  and  this  sensation  is  often  followed 
by  the  choking  and  other  phenomena  of  a  fit  of  hysterics.  The  *  clavus,'  or 
hysterical  headache,  is  a  feeling  as  if  a  nail  were  driven  into  the  head.  It  is 
a  common  and  troublesome  but  subordinate  feature  in  the  general  disease. 

*  *  Clinical  Lectures,*  pp.  172  et  sqq. 
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The  main  point,  however,  in  practical  surgery  is  to  distinguish  those 
surgical  diseases  which  are  hysterical  or  nervous  from  the  organic  affections 
of  the  same  organs.  The  joints,  the  spine,  and  the  breast  are  the  most  fre- 
quent scat  of  hysterical  pain  and  loss  of  function  ;  ^  but  hysteria  may  simu- 
late almost  any  surgical  as  well  as  medical  disease,  and  the  diagnosis  is  often 
rendered  the  more  perplexing  by  the  fact  that  hysteria  very  frequently 
aggravates,  and  sometimes  masks,  diseases  which  really  exist ;  so  that  in 
the  former  case  the  surgeon,  seeing  that  there  is  distinct  proof  of  organic 
disease,  is  apt  to  attribute  grave  importance  to  what  is  really  only  a  trifling 
complaint  aggravated  by  hysterical  symptoms;  while  in  the  latter  case  the 
symptoms  of  hysteria  are  so  prominent  that  he  overlooks  some  disease  which 
is  really  present. 

The  diagnosis  between  hysterical  and  organic  aflcctions  rests  mainly  on 
the  following  considerations  :  1.  The  pai7i  in  hysteria  is  usually  intermitting, 
irregular,  and  often  much  in  excess  of  anything  that  the  visible  condition  of 
the  parts  can  account  for ;  it  bears  no  relation  to  the  duration  of  the  disease, 
and  is  often  obviously  affected  by  emotional  causes,  and  often  by  the  state  of 
the  uterine  or  digestive  functions.  It  differs  from  true  neuralgia  in  not 
being  generally  periodic  and  in  not  following  the  distribution  of  any  nerve, 
though  in  many  cases  hysterical  pain  is  called  neuralgia.  2.  The  tenderness 
which  is  almost  always  complained  of  is  diffused,  and  is  as  it  were  incon- 
sislent.  Thus,  for  instance,  in  hysterical  disease  of  the  spine  the  patient  will 
often  complain  of  quite  as  much  pain  from  a  light  touch  to  the  skin  as  from 
pressure  made  on  the  vertebral  spines  themselves,  and  it  is  greatly  aggra- 
vated by  the  patient's  own  attention  being  directed  to  it :  a  patient  who, 
while  her  attention  was  fixed  on  the  surgeon's  examination,  could  not  bear 
the  lightest  touch  on  the  back  without  complaining  of  acute  pain,  will  often 
be  hardly  sensible  of  firm  pressure,  if  made  at  a  moment  when  she  is  eagerly 
talking  of  something  else.  3.  The  course  of  the  disease  is,  however,  one 
of  the  main  elements  in  the  diagnosis,  and  perhaps  of  all  others  the  most 
satisfactory  in  cases  which  are  otherwise  somewhat  obscuixj.  We  have  only 
too  often  opportunities  of  seeing  poor  women  who  from  unfortunate  errors 
in  the  diagnosis  have  been  condemned  to  years  of  total  inactivity  for  sup- 
posed spinal  or  articular  disease  ;  yet  no  abscess,  no  deformity,  no  material 
alteration  in  the  shape  of  the  parts  has  resulted,*  still  less  any  of  the  for- 
midable consequences  which  inflammation  would  have  produced  on  the  parts 
in  the  neighbourhood.  It  is,  however,  noticed,  and  not  indeed  very  rarely, 
that  there  is  some  tumefaction  round  the  seat  of  the  disease,  often  the  result, 
as  Sir  B.  Brodie  tells  us,  of  local  applications,^  but  also  present,  I  think, 
in  some  cases  where  no  friction  or  blistering  has  been  employed,  and  then 
probably  the  result  of  congestion.  The  cause  which  produces  snch  conges- 
tion is  no  doubt  the  pain,  for  the  pain  in  hysterical  disease  is  often  (as  I 
have  said  alx)ve)  as  real  as  any  other  pain,  and  pain  easily  affects  the  supply 
of  blood  to  the  j>art,  jnsi  as  in  periodical  ncnmlgia  the  pulsation  of  small  and 
previously  invisible  arteries  becomes  plainly  perceptible  before  and  during 
the  paroxysm.     Sir  B.  Brodie  has  noticed  that  in  some  hysterical  affections 

'  Sir  I>.  Urodio  says  that  'among  the  hi;,'lier  classes  of  society  at  loast  four-fifths  of  the 
female  patients  wlio  are  commonly  supposed  to  labour  under  disease  of  the  joints  labour 
under  hysteria  and  nothing  else.'    Sir  B.  Brodie's  collected  'svorks,  vol.  iii.  p,  157- 

^  Sir  J.  Paget  gives  some  striking  instances  of  the  perfectly  healthy  condition  of  joints 
after  prolonged  disuse  (op.  cit.  p.  200). 

'  Op.  cit.  p.  l.>9. 
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of  the  joints  there  is  a  periodical  change  of  tempenrtnre,  not  only  of  the 
part  but  of  the  whole  liinb,  and  he  dwells  on  the  value  of  quinine  in  such 
cases  (Works,  vol.  ii.  pp.  308,  309).  These  cases  mark  still  more  plainly 
the  afl&nity  between  hysteria  and  neuralgia. 

Sir  J.  Paget  has  also  pointed  out  the  extraordinary  variations  in  tempe-  Tempera- 
rature  which  sometimes  occur  in  '  nervous '  maladies.  As  a  general  rule  h!!^t^n^ 
the  temperature  is  an  important  fact  in  the  diagnosis  of  hysterical  affections, 
since  it  is  far  nearer  the  normal  than  it  would  be  if  the  disease  were  organic ; 
or,  if  it  varies,  the  variations  are  limited  and  probably  periodic.  But  these 
excitable  and  nervous  patients  are  liable  to  great  distui*bances  of  tempera- 
ture from  slight  causes,  so  that  Sir  J.  Paget  says  of  the  temperature,  that 
though  *  prudently  estimated,  it  is  of  the  highest  value,  even  in  nervous 
patients ;  over-estimated,  it  is  more  fallacious  in  them  than  in  any  others.' 

These  are  the  chief  features  in  the  diagnosis  of  hysterical  affections  from  General 
their  local  symptoms.  Next  the  surgeon  has  to  weigh  carefully  the  general  h^['^*^*pJi^^ 
symptoms  which  the  patient  presents.  The  complexion  of  the  patient's  patient), 
mind  must  be  studied.  The  extensive  experience  of  Sir  J.  Paget  has  taught 
him  that  *  nothing  can  be  more  mischievous  than  a  belief  that  mimicry  of 
organic  disease  is  to  be  found  only  or  chiefly  in  the  silly,  selfish  girls  among 
whom  it  is  commonly  supposed  that  hysteria  is  rife,  or  almost  a  natural 
state.'  He  believes  it  to  be  more  true  to  say  that  these  nervous  diseases  are 
seldom  found  in  *  patients  who  have  ordinary  minds — such  minds  as  we  may 
think  average,  level,  and  evenly  balanced' — but  that  in  the  majority  of 
patients  of  this  class  *  there  is  something  notable,  bad  or  good,  higher  or 
lower,  than  the  average.'  Any  observations,  however,  which  may  thus  be 
made  on  the  patient's  mental  constitution  can  amount  to  nothing  more  than 
a  probability,  and  that  not  of  a  very  high  class.  More  tangible  evidence 
may  be  obtained  from  the  patient's  family  history — many  of  the  worst  in- 
stances of  hysteria  occur  in  girls  brought  up  by  mothers  themselves  hyste- 
rical ;  from  the  circumstances  of  the  case — many  nervous  diseases  springing 
from  the  contemplation  of  cases  occurring  in  the  family  or  in  public ;  and 
from  the  strange  possession  which  such  diseases  take  of  the  patient's  mind 
and  will.  *  Few  patients,'  as  Sir  J.  Paget  says,  *  with  real  hip  disease  or  real 
spinal  disease  think  half  so  much  about  their  ailments  as  they  do  whoso 
nervous  systems  imitate  those  diseases  ; '  and  he  also  gives  some  striking 
illustrations  of  the  possession  which  such  affections  obtain  over  the  will  even 
of  those  who  in  other  matters  possess  some  firmness  of  mind  ;  so  that  '  a  man 
who  has  intellect  and  will  to  manage  a  great  business  ....  cannot  will  to 
endure  sitting  upright  for  ten  minutes,  or  cannot  distract  his  attention 
enough  to  be  indifferent  to  an  unmeaning  ache  in  his  back.' 

With  the  best  attention  the  surgeon  can  give  to  the  case  it  must  bo 
allowed  that  the. diagnosis  is  often  a  very  doubtful  one;  and  in  order  to 
justify  a  confident  opinion  in  any  but  the  plainest  cases  repeated  examina- 
tion and  observation  are  essential. 

Nothing  can  be  more  difficult  than  the  treatment  or  management  of  some  Treatment. 
of  these  hysterical  affections.  Too  much  attention  on  the  part  of  the  surgeon 
fixes  the  patient's  mind  on  her  ailment,  increases  its  apparent  importance  in 
her  eyes,  and  in  many  cases  certainly  tends  to  protract  it ;  on  the  other  hand, 
roughness  or  neglect  loses  her  confidence,  without  which  all  treatment  is 
nugatory.  The  moral  treatment  of  hysterical  aff'octions  is  of  as  much  import- 
ance as  the  medical,  or  more.  The  first  point  is  to  convince  the  patient  that 
the  disease    is  understood,  and  its  real  importance  admitted,  though  not 
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exaggerated.  For  we  mnst  allow  that  hysteria,  though  not  dangerous  to  life, 
and  seldom  threatening  the  reason,  is  a  very  grave  disease,  and  often  entails 
lifelong  misery  on  its  victim.  When,  however,  the  patient  is  relieved  from 
the  worst  anxieties,  such  as  the  fear  of  permanent  paralysis,  lameness,  or  other 
organic  disease,  the  medical  or  surgical  treatment  of  the  case  becomes  easier. 
I  can  hardly  do  better  than  transcribe  Sir  B.  Brodie*s  excellent  remarks  on 
the  treatment  of  hysterical  joint-affections  : — 

*  The  recovery  of  patients  labouring  under  these  hysterical  affections  is 
often  tedious.  But  much  depends  on  the  treatment,  moral  as  well  as  physical. 
The  sulphate  of  quinine,  preparations  of  iron,  the  citrate  of  qninine  and  iron, 
may  generally  be  exhibited  with  advantage ;  and  these  may,  according  to 
circumstances,  bo  combined  with  ammonia  or  the  ammoniated  tincture  of 
valerian.  In  most  instances  the  bowels  are  in  a  very  torpid  state,  and 
active  purgatives  are  from  time  to  time  required.  The  air  of  the  country, 
and  especially  that  of  the  seacoast,  is  more  favourable  to  the  patient  than 
that  of  a  large  town  ;  and  while  at  the  seaside  she  may  use  cold  sea-bathing 
with  advantage,  during  the  summer  and  early  part  of  the  autumn.  How- 
ever, as  to  constitutional  treatment,  the  best  rule  that  can  be  laid  down  is, 
that  the  medical  attendant  should  enquire  into  the  state  of  the  general 
health,  and  prescribe  for  the  patient  according  to  the  circumstances  of  each 
individual  case.  If  the  menstruation  be  irregular,  deficient,  or  excessive,  he 
should  make  it  an  especial  object  to  restore  this  function  to  a  healthy  con- 
dition. ...  To  a  considerable  extent  these  cases  admit  of  being  benefited  by 
medical  and  surgical  treatment ;  but  what  I  have  termed  the  moral  treat- 
ment of  them  is  of  still  greater  importance.  If  a  young  lady  who  is  thus 
afilicted  be  confined  to  her  sofa,  her  attention  being  constantly  directed  to 
her  complaint  by  the  anxious  enquiries  of  her  friends,  the  daily  visits  of  her 
medical  attendant,  and  the  exhibition  of  a  variety  of  drugs,  the  symptoms 
may  continue  unaltered  for  many  months,  and  even  (and  that  is  by  no  means 
an  unusual  occurrence)  for  several  years.  The  very  opposite  course  to  this 
should  be  pursued.  Her  attention  should  be  as  much  as  possible  directed  to 
other  objects.  She  should  enter  into  the  society  and  join  the  pursuits  of 
persons  of  her  own  age.  She  should  be  encouraged  to  use  the  limb,  even 
though  the  attempt  to  do  so  gives  her  pain  in  the  first  instance,  and  she 
should  pass  a  portion  of  each  day  in  the  open  air.  Under  this  mode  of  treat- 
ment I  have  known  many  cures  to  be  obtained  without  any  medical  or 
surgical  treatment  whatever.**  Sir  Benjamin  also  gives  some  directions  for 
the  local  treatment,  as  applicable  to  hysterical  affections  of  joints.  Such 
treatment  must,  of  course,  vary  for  different  organs.  Its  general  principle  is 
to  do  as  little  as  possible  to  fix  the  patient's  attention  on  the  part.  Any 
plaistcr,  bandage,  or  other  application  which  keeps  the  part  comfortably  warm 
and  provonts  the  ])atlont  from  handling  or  looking  at  it,  may  do  good.  Some- 
times pain  siuldenly  inflicted,  as  by  the  moxa  or  a  galvanic  shock,  effects  a 
wonderful  cure — similar  to  Sir  B.  Brodic's  case,  in  which  a  young  lady  was 
cured  of  a  hysterical  pain  in  the  hip  by  a  fall  from  a  donkey.  And  there  are 
cases  (as  ho  also  mentions)  in  which  a  sudden  mental  impression,  such  as 
a  sudden  call  to  'rise  up  and  walk,'  lias  produced  the  desired  result.  But 
as  a  general  rule  liitlo  is  required  in  the  way  of  local  applications  bevond 
what  is  ncccosary  to  maintain  the  natural  warmth  of  the  part.  Warm 
bathing  is  often  of  much  service  ;  and  so  is  galvanism,  if  properly  applitxl. 
Cold,  Sir  J.  Papret  says,  almost  always  does  harm. 

>  Sir  li.  Brodick  Works,  vol.  ii.  p.  309. 
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Narcotics  and  opiates  arc  to  be  avoided  by  all  means  if  possible.  Thej 
are  generally  unnecessary  and  often  most  injurious,  and  should  only  be  used 
when  it  is  impossible  to  avoid  it ;  and  this  impossibility  should  not  be  hastily 
admitted.  I  have  often  known  patients  habituated  to  the  use  of  opium  for 
nervous  pain  who  could  by  no  means  sleep  without  pills,  but  who  slept 
quite  as  well  when  they  w^ero  made  of  bread  as  of  opium.  At  the  same  time 
the  patient  must  have  quiet  sleep ;  and  although  exercise  is  to  be  enforced, 
yet  long  periods  of  rest  afterwards  are  needed. 
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QONOERHOiJA   AND   SYPHILIS. 
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The  diseases  which  owe  their  orici^n  to  sexual  intercourse  are  gonorrhoea  and 
syphilis,  the  former  almost  exclasivelj  a  local  disease,  yet  which  has,  as  we 
shall  see,  its  constitutional  manifestations  also ;  the  latter  usually  also  entirely 
local,  yet  in  its  constitutional  form  one  of  the  most  insidious  and  abiding 
infections  to  which  the  human  body  is  liable. 

Gonorrhooa  differs  widely  in  the  two  sexes.  It  is  so  much  slighter  a 
disease  in  women  that  the  descriptions  of  it  are  always  taken  from  the  male 
sex.  Four  stages  of  the  complaint  are  described — the  premonitory,  the 
inflammatory,  the  stage  of  decline,  and  that  of  gleet. 

The  first  lasts  often  only  a  few  hours,  sometimes  as  much  as  two  days, 
and  commences  generally  from  two  to  five  days  after  intercourse — ^rarely 
later.  It  is  marked  by  a  slight  itching  and  a  little  tume&ction  of  the  lips 
of  the  meatus,  and  possibly  some  slight  discharge,  just  enough  to  make  the 
lips  stick  together. 

This  is  succeeded  by  the  second  stage,  in  which  there  is  high  inflammation 
of  the  lips  of  the  urethra,  and  sometimes  also  of  the  prepuce,  causing  phimosis, 
with  creamy,  greenish,  purulent  discharge,  tenderness  to  pressure  along  the 
urethra,  scalding  in  making  water,  which  is  sometimes  so  painful  as  to  occa- 
sion much  spasm  and  difficulty  in  doing  so,  even  temporary  retention ;  a 
sensation  of  weight  \xx  the  perinaeum,  and  painful  erections,  especially  at  night. 
Sometimes  chordee  is  present,  i.e.  an  effusion  of  lymph  into  the  corpus 
spongiosum,  w^hich  prevents  distension  of  its  cells  in  erection,  causing  the 
distended  corpora  cavernosa  to  bend  over  it,  and  thus  giving  the  organ  a 
curved  shape,  as  if  bound  down  by  a  cord.  This,  however,  is  rare  by  com- 
parison with  the  oc('nrren(;e  of  mere  painful  erections,  and  still  rarer  are  the 
cases  in  which  the  effusion  takes  place  into  the  corpus  cavemosum,  causing 
the  penis  to  curve  to  one  side  in  erection. 

The  inflammatory  stage  lasts  from  one  to  three  weeks.  Its  symptoms  are 
due  to  acute  inflammation  and  sometimes  ulceration  of  the  mucous  membrane 
lining  the  urethra,  usually  situated  around  the  fossa  navicularis  and  in  or 
about  the  bulb,*  though  it  seoiiis  that  any  part  or  the  whole  of  the  canal  may 
be  affected. 

The  third  stagt*  (whifli  is,  in  fact,  a  part  of  the  second)  is  marked  by  the 
recession  of  all  the  sym])t()ms,  the  scalding  subsiding,  the  discharge  becoming 
more  and  more  nincous,  and  tlie  disease  then  either  disappearing  altogether 
or  passing  into  the  fourtli  stage,  that  of  ijJeet,  which  is  a  mere  thin,  watery 
discharge,  unaccompanied  by  any  symj)toms  except,  perhaps,  a  little  tender- 
ness to  pressure  over  tlie  afl'ectcd  part  of  the  urethra,  the  discharge  proceeding 
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from  localised  inflammation,  or,  as  some  think^  probably  ulceration  of  the 
macoas  lining  of  the  fossa  navicalaris,  or  bulb. 

The  common  complications  of  gonorrhoea  are  as  follows  : —  Complicar 

Abscess  may  form  in  the  areolar  tissue  of  the  penis  or  scrotum  ;  or,  as  is  ^**"*  ®' 
much  more  common,  in  one  of  the  lacunse  of  the  urethra.     Such  *  lacunar   j 
abscess '  also  occurs  from  other  causes,  as  from  riding  on  a  wet  saddle  or  abscess, 
inflammation  behind  a  stricture.     It  forms  a  small,  hard,  painful  swelling  in 
the  course  of  the  urethra,  which  often  occasions  considerable  difficulty  in 
mictuntion,  amounting  even  to  complete  i-etention.     For  its  treatment  it  is 
usually  sufficient  to  apply  a  poultice  and  pass  a  catheter  when  necessary  to 
relieve  retention,  in  doing  wliich  the  absc<?ss  is  often  ruptured  and  the  com- 
plication   disappears.     If  there  is  much  pain  there  can  be  no  objection  to 
making  a  puncture.  The  abscess  bursts  generally  into  the  urethra ;  if  through 
the  skin  fistula  hardly  ever  results,  for  the  opening  into  the  urethra  either 
does  not  exist  or  closes  spontaneously. 

Balanitis  is  less  a  comj)lication  than  a  form  of  gonorrhoea.  We  have  Balanitis, 
noticed  that  in  ordinary  gonorrhoea  the  prepuce  may  be  so  much  swollen  as 
to  cause  phimosis.  Sometimes  this  inflammation  and  swelling  of  the  pre- 
puce and  the  surface  of  the  glans  is  the  whole  of  the  disease,  the  interior  of 
the  urethra  l)eing  unaffected,  though  sometimes  the  lips  of  the  urethra  are 
also  inflamed.  The  absence  of  scalding  in  making  water  will  lead  the 
8urgt»on  to  the  belief  that  he  has  a  case  of  pure  balanitis  to  deal  with,  but  he 
can  liartlly  be  certain  until  the  inflammation  of  the  prepuce  has  subsided 
sufficiently  to  allow  of  the  examination  of  the  meatus. 

Again,  inflammation  of  the  prepuce  leading  to  phimosis  is  so  common  Phimitei^ 
with  syphilitic  sores,  that  often  cases  which  have  been  diagnosed  as  balanitis 
turn  out  really  to  be  syphilitic.  Hence  a  good  deal  of  reserve  in  forming  and 
expressing  an  opinion  is  desirable.  Cases  of  veritable  balanitis  fere  to  be 
treated  by  keeping  the  penis  raised  and  washing  out  the  prepuce  frequently 
with  injections  of  cold  water  or  some  astringent,  as  lime-water  or  weak  solu- 
tion of  nitrate  of  silver.  The  parts  may  be  dusted  at  niglit  with  calomel  in 
fine  powder  mixed  with  magnesia,  to  bo  washed  away  with  the  injection  in 
the  morning.  The  mere  phimosis  produced  in  ordinary  cases  by  gonorrhoea 
seldom  requires  any  operation,  as  it  will  subside  on  the  recession  of  the 
disease ;  but  in  cases  of  gonoiThoea  affecting  persons  who  have  congenita 
phimosis  it  is   often  necessary  to  operate. 

Paraphimosis  is  a  much  more  painful  aflfection  than  phimosis,  of  which  it  Paraphi- 
is  a  sequel.  The  phimosed  and  inflamed  prepuce  has  been  forcibly  drawn  be-  ™**^' 
hind  the  corona  glands,  and  has  there  swelled  and  inflamed  still  more,  pro- 
ducing great  constriction  and  consequent  swelling  of  the  glans,  with  grievous 
pain  ;  and,  if  unrelieved,  leading  to  ulceration  where  the  penis  is  consti-icted 
by  the  prepuce,  and  to  more  or  less  extensive  gangrene  of  the  constricted 
glans  penis.  A  paraphimosis  can  always  bo  reduced,  if  seen  before  adhesion 
has  taken  place  between  the  constricting  prepuce  and  the  tissues  beneath. 
The  fore  and  middle  fingera  of  the  two  hands  should  be  crossed  on  each  other 
around  the  penis,  which  is  thus  firmly  grasped,  and  the  prepuce  pulled  for- 
wards, while  with  the  two  thumbs  the  blood  is  kneaded  out  of  the  glans  and 
the  latter  pushed  back.  As  this  is  acutely  painful  it  is  usual  to  administer 
chloroform  or  ether.  If  the  paraphimosis  be  irreducible,  the  strangulation 
must  be  liberated  by  cutting  freely  through  the  constricted  prepuce  on  either 
side  of  the  penis,  so  as  neither  to  endanger  the  vessels  on  the  dorsum  nor 
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Another  complication  of  gonorrfacea 
■ometinieB  complicated  with  hemonhage  from  thei 
prohabl  J  depending  on  ulceration  of  the  lining 
annoying  and  alarming  to  the  patient  than  realty 
will  snbeide  hj  very  free  nae  of  the  warm  hipba&  (in  winch  the  ] 
generallj  pau  water  easily)  and  bj  rest|  abatinenoe  irom  anj 
medicines  or  applications,  bland  drinks,  and  opium.  The  ! 
niBver  reallj  formidable,  bat  if  it  is  at  all  copioiia  the  acetate  of  lead  or 
Bnspini's  styptic  may  be  given  internally,  and  the  patieot  kept  in  bed,  with 
ice  applied  to  the  perinsnm.  The  luemorrhage  ocean  moei  fxBqja&BOj  h 
connection  with  chordee,  and  the  treatment  which  obviatea  the 
dition  will  stop  it.  The  most  efiectoal  treatment  for  chordee  ia  to 
▼ery  sound  sleep,  by  means  of  bronude  of  potaasinm  and  opiui 
immediately  before  going  to  bed.  The  patient  shonld  also  be  kerpt  ^bi^bOj 
below  par  by  low  diet  and  small  doses  c^  tartar  emetic.  When  tiie  ohindas 
comes  on  some  patients  derive  relief  by  the  application  of  andden  oold  to 
the  penis,  as  by  potting  it  against  the  cold  stone  or  metal  of  tlie  ohinuHj- 
piece,  bat  to  sit  in  warm  or  hot  water  is  generally  much  mora  eflbctoal  aad 
grateftd. 

Babo  is  a  common  complication,  and  sometimes  the  lymphatics  of  the 
penis  are  themselves  inflamed  and  stiffened,  whereby  adifficoUj  in  i 
prodoced,  something  like  chordee.  In  these  oases  mercotial 
small  quantities  should  be  rubbed  in.  The  inflamed  ing^ninal  glands  shoold 
be  treated  at  first  by  complete  rest,  and  then,  if  hard  and  indolenti  by  tincb 
of  iodine,  or  by  blistering.  The  latter  is  an  excellent  remedy  in  efanaio 
bubo,  frequently  procuring  the  absorption  of  the  swelling,  and,  when  fib  doos 
not  do  BO;  usually  causing  it  to  suppurate.  When  suppuration  is  decided  tiki 
abscess  should  be  laid  open  pretty  freely.  Some  surgeons  lay  great  streas  on 
making  the  opening  perpendicular  instead  of  parsllel  to  Poupart's  ^^gamff«S 
thinking  that  the  movements  of  the  thigh  and  body  will  have  less  tendem^to 
keep  the  wound  open.  I  cannot  say,  however,  that  I  attach  much  importsnce 
to  the  direction  of  the  incision,  provided  it  passes  pretty  completely  through 
the  cavity. 

Gonorrhoea  is  sometimes  followed  by  an  eruption  of  red  papules.  This  is 
usually  the  consequence  of  the  administration  of  capivi  to  a  patient  whose 
stomach  will  not  bear  it,  and  is  hence  called  '  the  capivi-rash; '  but  a  similar 
rash  may  also,  though  rarely,  be  found  when  gonorrhoea  is  complioated  with 
other  forms  of  gastric  irritation  not  caused  by  capivi.  The  eraption  being 
papular  resembles  lichen  more  than  any  other  form  of  skin  disease,  but  some- 
times is  merely  a  rash,  like  roseola.  lu  other  cases  it  is  mixed  with  wheals 
of  urticaria.  The  treatment  consists  in  leaving  off  capivi  or  anything  else 
which  may  be  disagreeing  with  the  stomach,  free  purging,  and  the  correction 
of  the  secretions  by  alkalies  with  mercnry. 

Gonorrhoeal  rheumatism,  or  synovitis,  is  a  painful  and  often  a  very  intract- 
able disease.  Its  pathology  is  still  a  matter  of  dispute  ;  but  there  seems  now 
a  very  general  agreement  that  it  depends  in  some  way  or  other  on  the  irrita- 
tion and  discharge  in  the  urethra,  and  that  its  cure  must  be  sought  for  in  the 
care  of  the  urethral  discbarge ;  and  this  lends  at  any  rate  considerable  pro- 
bability to  Mr.  Barwell's  *  speculation  that  the  disease  may  really  be  a  form  of 

'  *  On  BiscaKes  of  the  Joints/  1861,  p.  101. 
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pyaemia,  or  blood-poisoning,  the  starting-point  of  which  is  inflammation  of 
the  veins  aronnd  the  urethra  or  prostate  gland.  It  is  often  noticed  that  the 
inflammation  will  persist  so  long  as  the  discharge  persists,  and  even  so  long 
as  there  is  any  tenderness  in  the  affected  portion  of  the  urethra,  but  subsides 
at  once  when  the  urethra  has  become  perfectly  healthy.  Such  rheumatism 
is  not  confined  entirely  to  gonorrhoea!  inflammation  of  the  urethra,  but  is 
sometimes,  though  rarely,  found  after  urethritis  from  other  causes.'  It  is  far 
rarer  in  women  than  men,  and  this  corresponds  with  the  general  immunity 
of  the  female  urethra  in  gonorrhoea,  though  cases  of  gonorrhoeal  rheumatism 
have  been  recorded  in  females.  It  almost  always  affects  the  knee ;  other 
joints  may  also  be  implicated,  but  I  can  hardly  recollect  a  case  in  which  the 
knee  was  not  the  principal  seat  of  the  disease.  The  pain  is  not  usually  acute, 
but  it  is  constant,  worse  at  night,  and  accompanied  by  considerable  synovial 
effusion. 

'  There  is  also,*  says  Mr.  Bond,  *  a  most  common  and  characteristic  compli- 
cation affecting  the  ©yes,  and  this  is  a  congestion  of  the  sclerotic.  The  con- 
junctiva is  sometimes  slightly  congested,  and  the  carunculae  red  and  injected  ; 
but  the  great  peculiarity  is  the  congestion  of  the  sclerotic  vessels  which  are 
seen  radiating  around  the  cornea.' 

The  patients  are  usually  pale,  anaemic  men,  in  whom  discharges  are  very 
liable  to  occur  and  very  difficult  to  cure  ;  and  the  connection  of  the  rheuma- 
tism with  the  gleet  is  sometimes  conclusively  proved  by  the  recurrence  of  the 
former  when  any  accidental  cause  (of  which  the  most  frequent  is  sexual  inter- 
course) has  produced  a  renewal  of  the  latter. 

Accordingly  the  firat  indication  of  treatment  is  to  cure  the  discharge.  If 
a  bougie  or  catheter  be  passed  it  will  almost  always  be  found  that  there  is 
considerable  spasm,  and  that  the  urethra  bleeds  very  readily.  Under  the 
influence  of  instruments  gradually  increa.sing  in  size  the  irritability  of 
the  urethra  will  often  subside  and  the  gleet  disappear.  If  not,  astringent 
and  sedative  injections  must  be  resorted  to.  Mr.  Bond  speaks  highly  of  an 
injection  made  with  half  a  drachm  of  tannin  in  six  ounces  of  cold  water, 
with  two  drachms  of  opium  added.  A  fine  precipitate  is  formed.  The  in- 
jection is  to  be  well  shaken  just  before  use,  and  this  precipitate  will  adhere 
to  the  walls  of  the  urethra,  making  the  astringent  and  sedative  action  of  the 
application  more  permanent  than  that  of  a  merely  fluid  injection  can  be. 
The  general  health  must  be  carefully  attended  to ;  steel,  quinine,  strychnia, 
bark,  or  any  other  tonic  which  may  be  preferred  must  be  administered,  with 
good  diet  and  a  sufficient  supply  of  stimulants.  At  the  same  time  the  diges- 
tion and  the  state  of  the  urine  must  be  carefully  attended  to. 

Iodide  of  potassium  is  often  administered  in  this  disease,  and  when  the 
patient  is  in  robust  health  and  the  drug  agrees  with  him  I  have  seen  very 
good  results  from  it ;  but  I  agree  with  Mr.  Bond  in  dissuading  its  employ- 
ment in  cachetic  persons. 

Locally,  some  mild  counter-irritant  generally  answers  best,  combined  with 
gentle  pressure  when  the  pain  has  subsided.  Scott's  bandage  is  a  very  good 
application  in  the  last  stages  of  the  complaint. 

The  other  complications  of  gonorrhoea  are  inflammation  and  abscess  of  the  Other  com- 
prostate,  orchitis  or  epididymitis,  and  gonorrhoeal  ophthalmia.  piicaUons. 

These  will  be  found  treated  of  in  the  chapters  on  diseases  of  the  urinary 
organs,  of  the  testicle,  and  of  the  eye  I'espectively. 

*  Hence  it  is  sometimes  railed  '  urethral  rheumatism.'  See  a  very  interesting  paper 
by  Mr.  Bond,  'Lancet,'  March  23,  1872. 


Treatment 
rliosa* 


The  treattin?nt  of  giinorrhcBa  is  often  very  difHciilt^  and  the  more  so  the 
more  virulent  is  the  affection  and  the  more  caelieetie  the  patient.  With 
regiird  to  the  former  partit  uLar,  tiiere  can  bo  no  doubt  that  inflammation  of 
the  male  urethra  follows  sexual  intercoui-sewith  women  who  have  no  specific 
disease^  but  who  are  suffering  from  leiicorrhavn,  or  who  have  some  alceratfon 
of  the  OS  uteri,  or  who  are  menstroating;^  but  such  affections,  if  they  de- 
serve the  name  of  gonorrhoea,  are  far  less  acute  under  ordinary  circnrn- 
stanees  than  tlie  disease  which  is  excited  by  true  gonorrhoeal  pus,  and  they 
come  on  with  less  prcmooitory  symptoms. 

In   the  early  stage   gonorrhoea   may  doubtless    be  often  cut   short   by 
repeated   injech'ona,    for   which    pnrposo    either  mere  water   may  be   used, 
cold  or  U^pid,  or  a  weak  solution  of  acetate  of  lead  or  sulphate  of  zinc,  the  ^^ 
object  being  merely  to  wash  out  the  disebargo.     The  patient  must  be  carei^^| 
fiilly  instructed  in  the  method  of  injecting,  and  the  princess  be  repeated every^^ 
hour  while  he  is  awake. 

At  the  same  time  demulcent  drinks,  low  diet,  slight  purging,  and  com- 
plete rest,  in  bed  if  possible,  are  to  be  ordered. 

Some  practitioners  use  stronger  injections,  such  as  arg.  nit.  in  sol  at  ion  ^ 
but  they  are  more  dangeR^us  and  not  more  efficient.  The  first  effect  of  these 
strong  injections  is  to  increase  the  inflamraatioti,  so  that  after  about  two 
days  there  will  be  a  good  deal  of  discharge,  and  perhaps  a  little  blood.  Then 
the  injection  is  to  bo  stopped,  in  the  hope  that  the  dischai'ge  will  subside 
and  the  patient  recover  under  the  same  precautious  about  rest  and  diet  as 
l>efoi"e. 

In  the  inflammafeory  stage  the  treatment  should  not  certainly  at  first  be 
too  active.  The  patient  seems  to  me  to  recover  more  speedily  if  treated  at 
first  by  demulcents,  rest,  frecpient  warm  bathing,  warmth  or  poultice  to  the 
perinjeiim,  with  leochen  there  if  the  symptoms  b-*  very  urgent,  and  low  diet 
ivith  much  bland  fluids  than  where  any  specific  meilieines  are  ordertnl.  In- 
jections other  than  those  oi*  tepid  water  should  not  Ijc  used  while  there  ia 
much  scalding  and  inflammation*  The  meatus  must  be  kept  clean  by  fre- 
quent abhition,  and  the  penis  should  not  bo  too  closely  covered.  When  the 
acute  symptoms  are  subsiding  copaiba  often  is  most  useful,  and  in  some 
cases  indispensable  to  the  cure  of  tlie  disease.  I  have  known  cases  in  which 
the  discharge  would  at  once  recur  when  the  drug  was  omitted,  though  in 
other  respects  the  treatment  and  all  other  circumstances  wei-e  the  same. 
But  there  are  cases  in  which  it  does  no  gfjod.  and  some  in  which  it  does 
much  barm,  upsetting  ilie  digestion,  causing  rash,  and  probably  irritivting 
the  urethra^  and  so  predisposing  to  gleet  and  other  complications.  It  is  beet 
prescribed  either  in  the  form  of  an  emulsion  or  in  doses  of  5ss  or  ji*  mixed 
with  TTl^xv  of  dilute  sulphuric  acid  in  infiision  of  roses.  The  common  cap- 
sules disguise  the  taste  of  the  drug,  and  are  in  that  respect  most  convenient ; 
but  they  are  not  so  much  to  he  relied  upon.  Cubebs  appears  to  me  much 
less  efficacious,  and,  indeed,  by  itself  nearly  inert  as  far  as  the  cura  of  the 
disease  goes  ;  but  some  practitioners  think  that  an  atidition  of  about  ten 
drops  of  the  tincture  of  cubcbs  increases  the  efficacy  of  the  copaiba,^ 

*  It  18  on  this  account  that  it  xh  commonly  laid  that  gonorrti<BiL  U  more  fToquent  in  man 
than  wdnwn. 

'  The  treatment  of  goaorrtifpa  in  private?  or  hfjspital  out-pnlient  practice  is  neoeesarilj 
BomiwIiHt  UD satisfactory,  sint'e  it  is  bjirdly  possible  to  insist  mi  the  t'otiiplete  rest  ami  nbsti- 
nence  from  all  forma  of  tJicitttment  wliicli  is  sn  nwessary  to  rapid  reeovory.  In  civil  hospit»lii 
purHOtifi  afiTei't^d  with  gouorrhtea   are   seldom  Admitti»d   ftii   in^patieutd.      But  in   miiitiuy 
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The  treatment  of  gleet  is  often  even  more  tedious  and  diflScult  than  that  Treatment 
of  gonorrhoea.  The  patient  is  usually  weak,  sallow,  and  cachectic,  and  de-  ®  ^**  • 
pletion  does  not  a^ee  with  him.  But  neither  does  any  copious  indulgence  in 
stimulants.  Moderate  allowances  of  meat,  wine,  and  exercise  are  usually  to 
be  recommended.  Any  defect  of  the  general  health  must  be  discovered,  and, 
as  far  as  may  be,  corrected,  and  some  tonic,  such  as  steel,  strychnia,  or  bark, 
will  generally  prove  beneficial.  Local  treatment  must  be  directed  in  the 
first  instance  to  discover  whether  there  is  any  contraction  (spasmodic  or 
other)  of  the  urethra  ;  and  often  the  constant  passage  of  bougies,  increasing 
in  size  until  the  urethra  is  distended  to  its  extreme  limit,  will  cure  the  com- 
plaint ;  or  else  the  use  of  injections,  or  touching  any  tender  spot  of  the 
urethra  with  the  porte  caustique,  or  with  a  solution  of  perchloride  of  iron 
will  cure  the  discharge.  But  often  it  will  not  subside  till  the  patient  has 
undergone  a  thorough  change  of  climate  and  way  of  life. 

In  females  gonorrhoea  is  a  much  less  severe  complaint  than  in  males.     It  Gonorrhoea 
afiects  chiefly  the  vulva  and  vagina,  rarely  the  urethra  or  bladder.     It  is 
difficult  or  impossible  to  distinguish  aggravated  leucorrhoea  from  mild  forms 
of  gonorrhoea ;  nor  is  it  of  much  importance,  since,  doubtless,  such  leucor- 
rhoea  will  excite  gonorrhoea  in  the  male.     Prostitutes  are  especially  liable  to 
leucorrhoea  in  consequence  of  the  constant  excitement  of  the  generative 
organs ;  but  the  certifying  surgeons  under  the  Contagious  Diseases  Acts  only 
think  it  necessary  to  seclude  those  in  whom  the  discharge  is  purulent.    There 
is  a  form  of  purulent  discharge  from  the  vulva  pretty  often  seen  in  young 
children — the  leucon-hoea  infantum — which  was  at  one  time  confounded  with    L^ucor- 
gonorrhoea,  and  was  believed  to  be  due  to  impure  connection ;  but  this,  in  rh<sa,  in- 
the  great  majority  of  cases,  is  an  unfounded  suspicion.     In  some  cases  no 
doubt  young  children  are  affected  with  ordinary  gonorrhoea,  but  in  such 
instances  marks  of  violence  about  the  vulva  will  exist,  and  will  show  that 

hospitals  the  disease  is  constantly  under  treatment,  and  cure  is,  as  a  rule,  speeiHly  and 
easily  obtained.  1  have  aocortlingly  requested  my  friend  Mr.  E.  Venning,  Assist.-Surgeon  to 
the  1st  Life  Guards,  to  sketch  out  for  me  the  plan  "which  he  usually  adopts,  and  which  may 
be  taken  as  agreeing  in  the  main  with  that  adopted  in  other  regimental  hospitals.  Mr. 
Venning  speaks  as  follows:  *In  slight  cases,  in  which  the  urethral  disch«rge  is  not  very 
profuse  and  there  is  not  great  inflammatory  action  present,  I  simply  give  the  patient  a  warm 
bath,  an«l  have  him  placed  in  bed  and  keep  him  in  the  horizontal  position.  I  generally  order 
a  mild  purgative  to  be  administered,  and  direct  him  to  use  an  injection  consisting  of  zinci 
siilph.  gr.  iv.,  glycerine  5  es,  morph.  aci-tat.  gr.  i,  aquae  dentil,  ad  ^  vi.  To  be  injected  every 
hour  or  two,  provided  no  pain  is  caused.  The  diet  to  bo  light  and  non-stimulating.  Jn 
severe  cases,  where  there  is  much  inflammatory  action,  shown  by  a  profuse,  thick,  yellow 
discharge,  and  accompanied  witli  great  urethral  irritation  during  micturition,  which  latter  is 
generally  very  frequent,  and  when  chordee  causes  great  distress,  I  also  commence  treatment 
with  a  warm  bath  and  a  brisk  purge,  and  order  a  »ilinc  demulcent  mixture  (occasionally 
combining  antimony  with  it)  to  be  given  every  four  hours,  and  I  give  directions  for  the 
urethra  to  be  conj-tiintly  washed  out  with  tepid  water.  In  addition  to  this  I  order  a  sup- 
positoxy  containing  mori>hia  and  henbane  to  bo  administered  at  night  to  relieve  the  chordee. 
The  diet  to  be  light  and  non-stimulating.  Perfect  rest  in  bed  to  be  maintained.  When  the 
most  acute  symptoms  have  suicided  I  then  prescribe  a  mixture  containing  oil  of  sandal-wood, 
mucilage  of  acacia  and  tinct.  of  orjinge-peel  twice  a  day,  and  an  injection  consisting  of  zinci 
sulpho-carbolat.  3  ss,  morph.  acet.  gr.  i,  aqua  deetil.  ad  5  viij.  To  be  used  every  two  hours.  If 
any  pain  is  caused  by  this  to  dilute  it  with  distilled  water.  If  the  discharge  does  not  rapidly 
decrease  under  this  treatment  I  increase  the  diet  at  once,  as  I  have  often  found  that  dis- 
charge is  kept  up  by  the  patient  becoming  lowered  in  strength  by  the  constant  drain  on  the 
system ;  and  that  the  administration  of  wine  in  the  form  of  claret,  with  a  generous  diet,  has 
been  attended  with  excellent  results.* 
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forcible  entrance  has  hocn  attempted  ;  or  possibly,  if  the  case  be  seen 
after  the  rape,  spermatozoa  may  be  discovered  in  the  vulva.  Usually,  how* 
ever,  this  discharge  originates  either  from  dirt  or  from  some  caune  difficnlt 
to  discover.  Alany  of  the  children  certainly  sofTer  from  worms.  Attention 
to  the  general  health,  strict  cleanliness,  freqaent  washing  out  of  the  vagina, 
and  the  nse  of  a  tent  steeped  in  some  astringent  lotionj  will  eflfect  a  cure. 

Gonon*hona  in  the  female  canses  acut4?  inflammation  of  the  vagina  and 
vnlva,  frequently  accompanied  by  swelling  of  the  nympha?,  which  protrude 
beyond  the  labia.  The  discharge  is  sometimes  very  profuse,  and  there  are 
often  excoriations  in  various  parts  of  the  vagina ;  the  labia  are  frequently  much 
swollen,  and  abscess  often  forms  there.  Hence  there  is  much  pain  in  walk- 
ing and  in  sexual  intercourse.  Sometimes  the  inSammation  attacks  the 
urethra,  and  then  usually  causes  more  or  less  cystitis;  occasionally  it  spreads 
backwards  as  far  as  the  os  or  cervix  uteri,  and  it  seems  certain  that  perito- 
nitis may  be  caused  hy  its  passage  inwards,  and  that  a  form  of  inflammation 
sometimes  attacks  the  ovary  analogous  to  the  orchitis  of  the  other  sex.  Thi 
acuter  attacks  of  gonorrbcea  are  painful,  but  there  is  rarely  any  scalding  in 
micturition,  as  in  men.  The  comphcationa  also  are  much  rarer  than  in  the 
male.  Ovaritis  would  cause  pain,  swelling,  and  tenderness  in  the  iliac  fossa, 
mth  nausea  and  fever,  and  the  pain  would  be  aggravated  by  coughing  or 
other  exertion  of  the  abdominal  muscles.  Rest,  free  leeching  of  the  abdo- 
men, salines,  and  opium  constitute  the  appropriate  treatment.  ^^M 
Bilbo  is  not  so  common  as  in  males.  Its  ti^atment  is  the  same.  ^^M 
Abscess  of  the  labium  is  the  most  common  complication,  and  it  some- 
times extends  to  a  great  distance,  I  once  had  a  patient  who  was  sent  into 
the  Ijospital  for  supposed  fisfula  in  ano.  The  opening  was  a  good  way  be- 
hind the  anus,  and  on  probing  it  I  found  that  it  passed  forwards,  and  then  on 
examination  of  the  \Tilva  the  ease  resolved  itself  into  one  of  gonorrhoea  with 
labia!  abscess. 

Vegetations  and  mucous  patches  around  tlie  labia  and  anus  are  very 
common,  particularly  in  prostitutes.  Any  discharge  which  may  be  present 
being  cured,  these  vegetations  will  either  subside  of  themselves  or  may  ba 
treated  with  the  strong  liquor  plumbi,  or  snipped  off*,  or  tied  with  an  elastic 
ligature.  When  they  ai*©  very  numerous  and  large  it  is  better  to  remove 
them  freely  on  a  level  with  the  skin  and  apply  the  actual  cautery  to  any 
bleeding  point. 

Tbe  treatment  of  gonorrhcea  in  the  female  is  very  much  easier  than  in  the 
male,  provided  that  the  patient  is  properly  under  controL  In  hospital  out* 
patients  the  disease  is  often  veiy  intractable,  because  the  patient  will  not 
take  care  of  herself  nor  abstain  from  sexual  intercourse;  hut  with  perfect 
rest,  perfect  cleanliness,  and  frequent  copious  iojections,  tbe  disesije  will,  in 
almost  all  cases.  Boon  gnbaide.  The  injection,  or  rather  the  washing  ont  of 
the  vagina,  should  bo  mane^ed  by  means  of  large  quantities  of  some  weak 
lotion^  STich  as  Goulard,  or  a  Bolution  of  sulphato  of  zinc,  two  grains  to  tbe 
ounce,  pumped  in,  while  the  patient  is  recumbent,  by  an  endless  syringe 
(Evoi*y  Kennedy's)  and  allowed  to  run  out.  If  any  ulceration  can  be  seen 
it  can  be  touched  with  caustic  through  the  speculnm.  Lint  steeped  in  the 
lotion  should  be  placed  between  the  labia  to  avoid  their  mutual  contact,  or 
*the  vagina  plugged  witb  a  pessary  of  tannin.  Wliile  the  iiittammation  is 
acute  aalines  and  low  diet  must  l>e  ordered,  but  *  thtj  exhibition  of  apecifica 
(copaiba  or  cubebs)  in  the  gonorrhcea  of  women  is  perfectly  futile,  nnless 
the  urethra  be  affected,  and  even  then  they  seem  to  be  productive  of  little  if 
any  beneiit/     (Mar son.) 
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Syphilis  is  defined  aa  being  a  specific  disease  produced  by  the  contagion 
of  the  BAme  disease  in  another  person,  and  chaimcterished  (a)  in  it^  primary 
form  by  the  appearance  on  the  part  inocnJated  of  one  of  two  djflerent  kimia  of 
sore  (or  chancre)  ;  and  (h),  in  its  secondary  or  constitiitional  form,  by  variona 
eruptions  on  the  skin,  by  sore  throat,  atlections  of  tlie  eye,  the  glands,  the 
bones,  and  almost  every  other  tissue  of  the  body. 

The  contagion  is  always  conveyed  by  direct  inoculation,  generally,  of 
course,  in  sexual  intei'Course,  but  accidentally  in  other  fonns  of  personal 
contact,  as  when  a  sargeon  inoculates  a  wound  in  his  finger  by  touching  a 
syphilitic  sore,  or  a  wet  nucKe  inoculates  n  crack  on  her  breast  by  suckling  a 
syphilitic  infant,  or  when  the  syphilitic  virus  is  purposely  inoi-ulated  for 
medicinal  or  experimental  purposes. 

In  this  definition  all  diseases  excited  by  sexual  intercourse  w^hich  are  not 
gonorrhoeal  but  are  marked  by  the  appearance  of  a  chancre  are  classed  as 
syphilitic ;  but  there  is  a  striking  and  radical  difiercnco  lietween  the  two 
kinds  of  chancre,  viz.  that  in  one  kind  the  disease  is  local  merel}^  never 
affecting  the  constitution,  and  followed  therefore  by  complete  recovery  as 
soon  as  the  local  mischief  is  healed,  while  the  other  kind  constitutes  the 
TOoat  obstinate  infection  to  which  the  human  subject  is  liable,  remaining 
daring  the  whole  of  the  person's  lifetime  (in  the  more  obstiuate  and  inve- 
tei*ato  cases,  which,  however,  are  happily  rare)  as  a  constaut  source  of 
trouble  and  danger,  breaking  out  after  long  intervals  of  health  in  one  part  of 
the  body  after  another,  and  being  tiiinsontted  through  the  blood  of  the 
mother  or  the  semen  of  the  father  from  one  geiiemtion  to  another. 

Hence  some  pathologists  separate  these  tw^o  forms  from  each  other  in 
nomenclature  as  they  are  separated  in  practice — calling  thenon-constitufional 
form  of  chancre  *  tlie  venereal  disease/  or  *  the  ii  on  infecting  sore,'  while  they 
restrict  Oie  name  of  *  syphilis  '  to  the  eonstitutional  diHcase  or  'the  infecting 
soi'e,'  But  without  entering  on  the  controversy  whether  there  is  one  kind  of 
sypliilitic  poison  or  two,  I  think  it  sufficient  to  say  that  the  definition  adopted 
in  the  following  pages  is  the  most  common,  and  hiis  the  advantage  of  involving 
no  theory,  but  Ijeing  a  plain  statement  of  everyday  facts. 

To  commence  with  the  local  form  of  syphilis.  This  exhibits  itself  in  three 
principal  varieties :  1,  The  common  soft  chancre  unaccompanied  by  bubo ; 
*  suppurative  Byphilitic  in H animation,'  as  Mr.  H.  Lee  calls  it.  The  sore 
appears  foar  or  five  days  after  connexion,  and  begins  to  suppiirate  at  once  j 
it  looks  a^  if  a  piece  had  been  cliippcd  or  punched  oat  of  the  part ;  its  borders 
are  defined  and  often  slightly  undermined,  its  base  sometimes  thickened  by 
the  inflammation  of  the  tissues  under  it ;  but  this  hardness  is  different  in 
character  from  that  of  the  liard  or  Hunterian  chancre,  as  will  be  presently 
pointed  <«nt.  The  sore  heals  with  no  remaining  induration  in  three  or  four 
weeks.  The  absorbents  and  glands  are  unaffected.  In  many  cases  there  are 
two  or  more  sores  at  the  same  time.  Sometimes  the  orifice  of  the  prepuce 
is  smronnded  by  a  ring  of  radiating  cracks  or  sores. 

The  term  *  phlegmonoid  ^  is  apphcd  to  a  variety  of  soft  sore  in  which 
there  is  greater  induration  and  a  more  raised  margin,  from  the  more  active 
nature  of  the  inflammation,  and  in  which  the  sore  is  slower  to  lieal. 

2.  When  the  soft  sore  is  accompanied  by  a  Buppu rating  bubo,  or  in  those 
cases  in  which  the  inguinal  glands  are  enlarged  and  suppurate  without 

breach  of  surface  on  the  genitalH^  the  case  ia  classed  by  Mr.  Lee  under 
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the  name  of  *  ulcerative  sypliilitic  inflammation.'  The  sore  is  ragged  and 
worm-eaten  ;  tlie  absorbents  are  often  affected  as  well  as  the  glands,  and 
specific  abscesses  are  sometimes  though  rarely  formed  in  the  course  of  the 
absorbent  vessel.  It  is  found  by  experiment  that  matter  taken  from  anjpart 
of  this  course  as  far  as  the  gland  is  contagion?.  Yot  the  contagion  is  de- 
stroyed at  the  glands,  so  that  no  part  of  the  body  beyond  the  gland  is  affected, 
nor  is  the  blood  contaminated.* 

The  treatment  of  these  forms  of  syphilis  is  expectant  only.  If  tbe 
patient  be  haunted  by  nervous  feelings  produced  by  the  sore,  or  if  from  any 
circumstance  it  is  of  especial  moment  to  him  to  hasten  its  cure,  this  may 
perhaps  be  effected  by  destroying  its  surface  with  some  strong  caustic,  such 
as  potassa  fusa,  or  the  acid  nitrate  of  mercury;  but  such  treatment  being 
entirely  superfluous  should  only  be  adopted  at  the  express  instance  of  the 
patient.  All  that  is  necessary  is  to  keep  the  part  clean,  to  apply  some  slight 
stimulant,  such  as  the  black  or  red  wash,  to  poultice  the  bubo  and  open  it  as 
soon  as  it  suppurates,  and  to  enforce  abstinence  from  sexual  intercourse. 
Syphilitic  When  such  sores  are  inflamed  from  any  cause,  the  inflammation  may  pro- 

pagate itself  to  the  prepuce,  causing  phimosis ;  and  if  the  surgeon  has  not 
seen  the  case  before  this  has  taken  place  he  may  be  uncertain  whether  the 
case  is  one  of  balanitis,  soft  sore,  or  hard  sore,  for  hard  sores  when  inflamed 
may  suppurate  freely.  The  safest  plan  on  the  whole  is  to  wait  until,  under 
the  measures  recommended  in  gonorrhoeal  phimosis  (see  p.  355),  the  swell- 
ing has  been  subdued  and  the  glans  can  be  uncovered  and  thoroughly  ex- 
amined. If  necessary,  however,  it  is  justifiable  to  divide  the  prepuce,  and  so 
uncover  the  sore  and  expose  it  to  treatment,  since  sometimes  it  can  hardly 
be  got  to  heal  otherwise.  I  have  often  done  this  with  impunity,  and  Dr. 
Humphry  speaks  of  having  done  it  a  great  number  of  times  with  no  bad 
results.  Still  it  nmst  be  allowed  that  there  is  some  risk  (particularly  if  t]»e 
sore  below  is  of  the  infecting  variety)  that  the  whole  wound  will  become  one 
large  V-shaped  chancre,  as  1  saw  happen  in  one  instance  not  under  my  own 
care.  Some  idea  can  occasionally  be  formed  of  the  existence  and  of  the 
character  of  a  sore  by  feeling  the  glans  thn)ugh  the  prepuce,  but  very  often 
the  latter  is  too  much  swollen  to  j)ermit  this. 
Sloughing  3    rpj^g  third  form  of  local  chancre  is  the  ffancreuous — a  far  more  serious 

affection  than  either  of  the  others,  but  resembling  them  in  not  being  followed 
by  secondary  symptoms.  It  is  subdivided  into  the  sloughing  and  the  phage- 
dojnic  form  of  sore.  In  the  former  the  gangrene  is  of  the  moist  variety, 
spreading  sometimes  with  alaiining  rapidity.  It  is  more  commonly  seen  in 
this  country  in  women,  who  are  almost  always  prostitutes,  bi*oken  down  by 
want  and  debauchery ;  but  in  military  practice  it  shows  itself  in  soldiers 
whose  circumstances  have  been  somewhat  similar  as  a  kind  of  epidemic  affec- 
tion, which  sometimes  assumes  formidable  proportions.  It  occurs  either  pri- 
marily— the  sore  sloughing  as  soon  as  formed — or  a  previously-formed  sore 
takes  on  a  sloughing  action.  It  seems  often  implanted,  as  from  one  labium  to 
the  other,  or  from  the  glans  to  the  prepuce.  It  does  not  affect  the  absorbents 
(though  it  may  attack  a  bubo),  nor  is  it  followed  by  secondary  symptoms ; 
but  it  often  spreads  to  a  ditjadful  extent,  and  may  even  prove  fatal  by  ex- 
haustion or  by  ha}morrhage  in  the  separation  of  the  sloughs. 

The  other  form  is  the  phageda)nic,  and  this  also  may  occur  either  pri- 

*  From  thiH  fact  Mr.  Lee  is  led  to  question  the  office  of  the  absorbents  and  glands  in  the 
infecting  form  of  syphilis  in  conveying  the  virus  into  tlie  system,  a  function  which  he  is 
inclined  to  attribute  to  the  veins. 


sores. 
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marOj  or  BecondftrOj.'  It  is  inocalable.  Sometimes,  when  a  babo  has 
existed,  tliis  also  becomes  phagedienic ;  otherwise  this  form  does  not  affect 
the  absorbents. 

Both  these  forms  are  local  onlj.  The  first  is  best  treated  by  poulticing 
(with  charooal  or  yeast,  if  the  sore  be  very  fonl),  free  doses  of  opinm,  diffu- 
sible and  alcoholic  stimulants,  and  Tery  nutritious  diet.  In  the  phageds?nic 
form  the  sni&oe  of  the  sore  may  be  destroyed  by  nitric  acid,  if  the  sloughing 
action  does  not  extend  deeply ;  otherwise  lotions  of  nitric  acid  or  of  poCassio- 
tartrate  of  iron,  or  of  bark  and  myrrh,  or  of  carbolic  acid,  should  be  applied, 
and  a  regimen  similar  to  the  abore  ordered. 

The  constitutional  form  of  syphilis,  sifphilis  proper^  or  infecting  sore^  is  The  cmi. 
distinguished  by  the  occurrence  on  the  genital  organs,  or  other  part  primarily  ^'|^J^ 
affected,  ol  a  peculiar  form  of  chancre,  the  *  hard  '  or  *  Hunterian  '  chancre,  fonn  oi 
wbich  is  ehancierised  by  the  occurrence  of  adhesive   ioflammation  in  the  ^Se*lunl 
neighbourhood  of  the  ulcer,  producing  a  peculiar  induration,  and  by  a  chronic  ^^  \  H^~ 
engorgement  of  the  lymphatic  glands,  which  are  very  slow  to  suppurate  even  chancir. 
on  irritation,  and  which  under  ordinary  circumstances  remain  in  an  indolent 
condition  for  an  indefinite  time,  forming  a  bunch  of  hard  knobs  under  the 
skin  (*  amygdaloid  glands  *).     The  chancre  begins  at  a  variable  time  after 
exposure  to  contagion.     It  may  be  as  early  as  three  or  five  days,  but  well- 
authenticated  instances  are  on  record  in  which  several  weeks  have  elapsed.' 
Slight  itching  is  first  noticed  at  the  part,  then  redness,  and  a  small  vesicle 
^orms,  which  soon  cracks,  and  induration  shows  itself  at  the  base  of  the 
«rack  ;  the  sore  spreads  and  becomes  excavated  and  glazed,  with  little  or  no 
.^rrannlation  on  its  surface.  Its  natural  secretion,  if  examined  microscopically, 
^sEs  found  not  to  be  purulent,  but  to  contain  only  a  little  granular  matter, 
"though  the  sore  can  be  made  to  suppurate  by  the  friction  of  the  clothes 
^LJi  hj  irritating  applications.     The  hardness  at  the  base  of  the  ulcer  from   Dbinions 
^^fhich  the  sore  takes  its  usual  appellation  is  of  a  peculiar  kind,  different  from   ^^^^^ 
;  which  is  found  at  the  base  of  a  phlegmonoid  soft  sore,  in  this,  that  in  the  fonM  of 
Hunterian  chancre  the  hardening  feels  as  if  doe  to  a  layer  of  parchment  or  **** 
Dther  hard  material  let  into  the  tissues,  that  is  to  say,  it  is  of  limited  thick- 
and  abruptly  ceases  where  the  healthy  tissues  commence ;  while  the 
-^uudness  at  the  base  of  a  phlegmonoid  sore  being  due  to  the  infiltration  of 
^^ph  from  common  inflammation  of  the  cellular  tissue,  is  of  a  much  less 
defined  character,  extends  farther,  and  fades  away  much  more  graduaUy  into 
'the  healthy  tissues.     It  must  be  remembered  that  the  nature  of  the  tissues  in 
which  the  sore  is  seated  will  much  affect  the  amount  of  hardness  around  it. 
Thus  a  sore  will  be  much  less  indurated  on  the  glans  penis  than  on  the  pre- 
puce, in  consequence  of  the  absence  of  any  cellular  membrane  in  fhe  former. 

The  nature  of  the  secretions  is  also  much  relied  on  as  a  test  between  the 
infecting  (adhesive)  and  the  non-infecting  (suppurative)  form  of  sore.  Mr. 
Lee  says :  '  If  the  secretion  from  an  uncomplicated  infecting  sore  be  placed 
on  a  piece  of  glass,  and  a  drop  of  dilute  nitric  acid  be  added,  the  microscopic 
appearances  will  be  found  to  be  very  different  from  those  characteristic  of 
the  secretion  from  a  naturally  suppurating  sore.     The  secretion  from  an  in- 

'  The  primary  pbag«dsnic  sore  muat  of  course  be  capefuHj  distinguished  from  phagedatna 
afiecting  a  secondarj  *vphilitic  ul.^er,  such  as  are  sometimes  found  on  the  genital  organs. 

*  Laocereanx  gives  a  table  of  ten  cat*^  of  inoculation  with  matter  from  secondary  scree. 
The  meao  period  of  incubation  waa  twentj-eight  da  vs.  When  the  disease  is  derived  from  a 
primafy  aore  the  period  of  inculxirion  is  probablj  much  bhorter,  but  in  two  cases  related  by 
him  it  was  eighteen  dayn. 
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fccting  chancre  is  not  pus,  it  cnnsists  of  epftlielial  dt'bris,  of  globnTes  of 
lymph  more  or  less  perfectly  formcHl,  ur  of  thtiSG  same  prodncts  underling 
disiot^gratiori  and  of  aerum  more  or  less  turbid.  These  difi'erent  products 
may  often  be  foaiid  matted  together,  mixed  occasionally  with  a  few  pas-cells;* 
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while  of  the  secretion  from  the  soft  sore  be  says  that  'ifc  consists  of  well- 
formed  pUH ;  and  each  globule  is  of  nearly  the  aaine  size  and  distinct  from  the 
rest.  If,  in  any  dotibtfal  case,  some  of  the  secretion  frc:*in  a  sore  be  mixed 
with  a  little  dilute  acetic  acid  and  placed  nnder  the  microscope,  the  distinc- 
tive chanieter  of  the  pus-ni[iclei  will  be  seen/  ^  The  annexed  figures,  bor* 
rowed  from  Mr.  Lee's  work,  will  n.nder  tlie  distinction  obvious.  But  Mr, 
Lee  take*  care  to  explain  that  this  distinction  depends  for  its  clearness  on  the 
absence  of  irritation  of  the  sore.  And  I  think  I  may  add  that  both  of  these  t>est4 
are  more  applicable  in  the  male  than  the  female  sex,  for  in  women  cbaneres 
presenting  the  characteristic  induration  are  indisputably  rare,  and  finppnra- 
tion  is  far  more  easily  excited  in  a  chancre  within  the  vulva  than  in  one  on 
the  penis.  Another  very  reliable  test  is  the  nature  of  the  accompanying  bubo, 
the  indolent  hard  bubo  which  is  caused  by  the  infcctjuj^  sore  being  easily  difl- 
tinguished  from  the  irritable,  inflammatory,  aod  rapidly  suppurating  bubo  of 
local  syphilis.  Again,  the  bubo  of  soft  chancre  usually  affects  a  single  gland^ 
while  the  indolent  bubo  consists  more  commonly  of  several*  The  character 
of  the  bubo  seoms  tt:i  me  taken  by  it^self  much  more  reliable  than  either  of 
the  other  diagnostic  marks  between  the  two  forms  of  cbanci*e.  But  it  is  of  i 
course  safer  to  take  all  the  tests  at  the  same  time.  I  have  not  onnraeratcd 
among  these  diagnostic  symptoms  the  inoculability  of  the  secretion  on  the 
patient*s  own  body,  since  eminent  pathologists  diflTer  fks  to  the  value  of  that 
test.  The  rt*ader  is  I'efeiTed,  on  thia  bead,  to  the  section  which  treats  of 
'  Syphilisation/  By  ojoe  or  other  or  all  of  these  tests  an  infecting  can  usually 
be  distinguished  from  a  rion-infectlngsorc  ;  but  it  is  undeniable  that  mistakes 
are  tolerably  often  made.  The  expenence  of  civil  pnictiti oners  is  hardly 
available  for  showing  what  the  proportion  of  such  mistakes  ifi,  since  a  sur- 
geon, as  a  general  rule,  has  not  enough  of  bis  patients  under  observation  for 
a  number  of  years  to  tell  bow  many  mistakes  he  may  really  have  made  ;  bat 
in  military  practice  it  is  otherwise.  An  army  surgeon  has  the  means  of 
ascertaining  the  medical  histury  of  most  of  his  men  for  many  years  together; 
and  tins  was  the  case  under  the  system  of  long  service  still  more  than  it  is 
at  present,  and  it  appears  to  result  from  the  recoi-dsof  military  hospitals  that 
in  about  nine-tenths  of  the  cases  the  diagnosis  has  been  accurate.  Military  j 
surgeons  are  so  much  occupied  with  the  diagnosis  and  treatment  of  sypbilia 
that  we  can  hnrdly  expoet  better  results  from  the  pi-actico  of  civil  sui'geons* 

»  'Syst.  of  Surg.;  2nd  ed.  voL  i.  pp.  400  And  403. 
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Tbe  caiisci^  of  nimtak^ti  diagnosis  between  the  itifectlng  and  non-infecting 
forms  of  syphilis  seem  chiefly  two :  I.  That  both  forms  may  co-exist»  i.e.  a  pre- 
viously existing  soft  sore  may,  in  a  second  connexion,  be  inocnlated  with  the 
virus  of  an  infecting  chancre,  and  the  surgeon,  deceived  by  the  evidences  of 
local  syphilis,  may  overlook  those  of  the  constitutional  disen»ej  or  the  latter 
may  be  still  dormant  and  un discoverable  ;  or  (2)  tbe  hard  soro,  and  even  in 
some  cases  tlie  haiil  bubo,  may  by  irritation  be  made  to  supjmrate^  and  thus  be 
taken  for  a  Bufb  sore  or  an  inflammatory  bubo.  The  above  observations 
apply  to  the  mistake  of  tiikiiig  an  infecting  for  a  non-infectiiig  chancre,  and 
to  the  refiitation  of  that  mistake  by  the  appearance  of  secondary  syphilis. 
How  often  a  soft  sore  is  pronounced  to  be  a  Hunterian  or  infecting  chanore, 
and  the  patient  is  consequently  exposed  to  a  course  of  mercury  which  isi 
really  unnecessary,  cannot  be  deterniined,  since  there  is  nothing  to  detect  the 
mistake.  No  secondary  symptoms  follow,  and  botli  patient  ami  surgeon  con- 
gratnlate  themselves  on  the  success  of  the  treatnu?nt.* 

Besides  the  Hunterian  chancre  Mr,  Lee  describes  two  forms  of  iufcctiug 
syphilis  which  are  unassociated  with  ulcei^atian,  viz.  (I)  a  pimple,  the  cuticle 
appearing  as  if  peeled  off  the  upper  part  of  the  glans  penis,  or  a  circum- 
scribed patch  remaining  for  days  tiigether,  with  a  separation  of  epithelial 
scales  mixed  with  lymph-globiiles  from  the  surface,  but  with  no  specific 
induration  ;  and  (2)  an  indurated  tubercle,  formed  below  the  skin  or  mucous 
membrane,  without  any  visible  loss  of  substance.  The  latter  is  regarded  by 
many  surgeons  as  a  chancre  which  has  skinned  over.  Infecting  sores  seem 
to  be  always  single. 

Wiicn  a  sore  has  been  diagnosed  as  infecting — i.e.  as  likely  in  the  oi*di-  Treatmetit.  | 
nary  course  to  be  followed  by  constitutional  symptoms — the  next  question  is 
.  US  to  the  treatment.  An  immense  preponderance  of  opinion  at  the  present 
day  supports  the  doctrine  usually  taught — and  which  I  must  say  that  I  hold 
nnreservedly — ^that  the  only  efficient  treatment  for  constitutional  syphilis  is 
mercury ^  and  that  that  treatment  is  usually  efficient.  In  tlms  teaching,  the 
rational  and  judicious  advocates  of  mercury  do  not  intend  to  assert  that 
syphilis  is  any  exception  to  tbe  common  rules  which  are  observed  in  all 
other  diseases,  viz.  (I)  that  diseases  when  left  to  themselves  do  not  always  run 
through  all  their  phases,  but  that  they  may  be  apontaneously  cured  and 
disappear  at  any  period  of  their  conr.se  ;  so  that  constitutional  syphilis, 
though  it  naturally  lends  to  produce  secondary  syraptoma,  does  not  always 
do  so,  but  may  disappear  spontaneously  and  no  secondary  or  tertiary  symp- 
toms ever  follow  j  and  (ti)  that  remedies,  however  efficient,  are  not  always  and 
uniformly  successful ;  and  therefore  that  mercury,  though  when  thoroughly 
given  it  usually  eradicates  the  diseai>e,  and  especially  if  given  as  soou  as  the 
disease  shows  itself,  yet  does  not  always  do  so,  and,  therefore,  that  secondary 
Bjmptoma  are  sometimes  seen  even  after  a  perfectly  satisfactory  course  of 
mercury.  But  many  of  the  cases  which  are  cited  by  the  indiscriminate 
opponents  of  the  use  of  mercury  (who,  1  may  perhaps  be  excused  for  saying, 
are  not  always  v^^ry  correct  diagnosticians)  in  order  to  prove  that  constitu- 
tional syphilis  can  be  treated  with  success  by  other  means  than  mercury,  so 
that  no  secondary  symptoms  will  follow,  were  no  doubt  instances  of  more 

'  An  intereating  nummary  of  the  opinionfit  of  the  most  experienced  Btirgoonst  of  the  ilay  on 
the  (liiignosiH  of  iufix-ting  riiid  utjti-iiifecliug  eliriiiLTcPii  will  be  ffjnnd  in  ii  paper  by  Mr. 
Venning,  in  the  oth  Vol.  of  tbi  '  St.  Ctyorgo*!*  HoHpiul  Reprri*/  entitled  '  A  Sunmuiiy  of  the  * 

ETideoeo  udilujccd    btfuro    the    Committee   nppointeJ    tu    inquire    iuto    the    P^ithulogy  and 
Treatmont  of  tho  V'ciior^iitl  Disuuse,  puUishtJ  iu  1867-' 
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local  syphilis ;  and  in  muny  of  the  cases  iii  which  Dicii*nry  is  said  to  have 
fftiled  to  eradicate  the  disease,  so  that  secondary  eyinptoraB  followed  on  its 
use,  the  course  of  mercury  has  been  insuflficient.,  or  it  has  }ye%sk  begun  after 
the  secondary  symptoms  had  really  been  developed.  ^ 

The  best  form  in  which  to  administer  mercury  ha^  long  been  a  subject  of 
dispute.  The  common  plan  of  giving  it  by  the  mouth  has  the  advan- 
tage of  reiiuiring  no  confinement  to  the  bouse,  and  being  easily  earned  on 
withotit  attnicting  observation — an  important  and  in  some  eases  almost 
indispensable  conditioLi  in  tlie  treatment  of  tliese  maladies ;  but  it  has  the 
disadvantage  of  seriously  diisturbing  the  digestion  and  general  heaJth  of 
many  patients.  The  mildest  furm^  and  the  one  legist  likely  to  distnrb  the 
binvelB  and  ilcrange  the  digestion,  is  the  blue  pillj  which  may  be  given  in 
doses  of  ii  or  5  grains  twice  a  day,  with  a  small  quuntity  (gr,J— |)  of  powdered 
opium,  this  quantity  of  opium  being  the  sma-Uest  which  is  found  necessary 
to  obviate  irritation  of  the  bowels.  This  is  to  be  continued  for  about  six 
weeks,  until  all  traces  of  the  sore  and  all  subcutaneous  hardening  around  it 
and  around  the  bubo  has  disappeareil,  DuHng  the  course  of  mercury  the 
state  of  the  breath  and  of  the  giiraa  should  be  cautionnly  watched.  There  is 
a  peculiar  frocor  in  the  mouth,  easily  recognised  by  the  initiated,  and  usually 
accompanied  by  a  coppery  taste  perceived  by  the  patient,  win  eh  generally 
precedes  the  spongy  and  congested  state  of  the  gums.  When  the  latter  seta 
in,  and  the  blue  line  is  seen  round  the  roots  of  the  teeth,  it  becomes  a  little 
unpleasant  to  the  patient  to  chew  a  crust.  If  the  mercury  be  pushed,  in 
undiTOinished  quantity,  salivation  commences,  and  then  the  gums  recede 
from  the  teeth — the  latter  may  drop  out,  and  even  the  jawbones  may  become 
necrosed.  At  the  same  time  a  jieculiar  state  of  constitutional  cachexia  sets 
in,  w^ell  known  in  old  days  under  the  name  of  '  mercurial  erethism,'  of  which, 
happily,  we  see  but  little  now,  since  the  indiscriminate  nse  (or  rather  abuse) 
of  mercujy  has  been  given  up.  It  is  described  by  Pearson  as  being  cha- 
rai'terised  hy  *  great  depression  of  strength,  a  sense  of  anxiety  about  the 
prcecordiay  irregular  action  of  the  heart,  frequent  sighijig,  trembling,  partial 
or  univei'salj  a  small,  quick,  and  sometimes  an  intermitting  pulse,  occasional 
vomiting,  a  pale,  contracted  countenance,  a  sense  of  coldness/  He  adds  that 
in  this  condition  any  .sudden  exertion  will  sometimes  prove  fatal,  and  I  hat 
in  bis  day  abnost  e\  cry  year  one  or  two  deaths  took  place  in  tlie  Lock  Hos- 
pital of  men  who  had  nearly,  and  sometimes  entirely,  completed  their  mer- 
curial course,  for  which  he  could  find  no  other  explanation  J 

Another  mild  and  unirrita.ting  preparation  of  mercury,  much  in  use 'when 
the  drug  is  to  be  given  for  long  periorls,  is  the  *  grey  powder* — Hy  dr.  c  creta 
— in  5-gi*}iin  doses,  cither  in  the  form  of  powder  or  pill.  The  kite  Mr.  H.  C, 
Johnson  nsed  to  use  the  Ung,  hydrarg.  made  into  the  form  of  a  pill,  as  bring- 
ing the  patient  rapidly  under  the  influence  of  mercury,  and  generally  agreeing 
well  with  the  bowels.^  Calomel  is  mare  irritating,  but  also  more  ijowerlal. 
It  generally  purges  if  given  idone,  but  may  be  administered  in  2  or  3 
grain  doses,  with  half  a  grain  of  opium,  twice  a  day. 

The  endermic  method  of  giving  mercury  is  much  more  easily  tolerated, 
produces  far  less  depression,  and  is  quitt?  as  efficient ;  but  it  is  not  so  easily 
carried  out,  especially  in  privute  praclice.  In  hospitals  it  is  extensively 
ntied,  either  by  inunction  or  fumigation.     The  former  consists  in  making  the 

*  tSeo  Souths  *CheliuE!,*  vol.  i.  p.  fi77. 

*  TliD  forniubi  for  '  .Scdillul'is  piJT  ih  atrotig  tiitiivuml  ointment^  aonp.  p^jwderod  niarsli- 
mallow,  1  i  gn  ^»f  «ach. 
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patient  rub  3ss-3i  of  the  Ung.  hydrarg.  into  the  inner  surface  of  the  thigh 
(where  the  skin  is  thin)  until  the  ointment  has  entirely  disappeared.     In  the 
latter  the  patient  sits  naked  on  a  cane-bottoraed  chair,  with  a  macintosh 
sheet  or  a  cloak  or  a  common  blanket  wrapped  round  his  neck  and  reaching 
to  the  ground  all  round  the  chair.     Under  the  chair  is  placed  a  spirit-lamp; 
over  which  is  a  saucer  containing  a  little  boiling  water,  and  projecting  out 
of  the  saucer  a  shelf  *  on  which  is  laid  powdered  calomel,  gr.  x-xz.     As  the 
water  evaporates  its  vapour  mixes  with  the  sublimed  calomel,  and  the  fine 
powder  is  deposited  on  the  moistened  and  relaxed  skin,  which  is  thus  pre- 
pared to  absorb  it.     The  quantity  of  calomel,  of  water,  and  spirit  is  so 
adjusted  in  the  regular  lamp  that  when  the  flame  goes  out  the  saucer  is  dry 
and  all  the  calomel  sublimed.   The  patient  should  sit  quiet  for  a  few  minutes, 
then  put  on  his  nightgown,  and  without  wiping  the  skin  at  all  get  into  bed. 
In  hospitals,  when  the  patient  is  confined  to  bed,  the  bath  may  be  given  at 
any  time ;   in  private  practice  it  should  always  be  at  bedtime,  since  any 
check  to  the  perspiration  spoils  the  action  of  the  remedy.     It  will  nsually  be 
found   that  after  about  twelve  baths,  given  eveiy  other  day,  the  patient 
begins  to  get   slightly  affected.      Then  the  action  should  be  kept  up  by 
decreasing  the  quantity  of  calomel,  so  that  the  patient  should  just  be  con- 
scious of  the  mercurial  taste. 

The  action  of  mercury  is  made  much  more  safe,  speedy,  and  certain  by 
confining  .the  patient  to  bed,  though,  of  course,  this  is  seldom  possible  in 
ordinary  cases  of  syphilis ;  and,  as  my  late  friend  and  teacher  Mr.  Cutler 
used  to  point  out,  it  is  a  very  useful  precaution  to  weigh  the  patient  every 
three  or  four  days.  A  rapid  loss  of  weight  will  often  show  that  the  remedy 
is  disagreeing,  and  will  spare  the  patient  some  more  disagreeable  proof  of 
the  fact. 

When  the  patient  cannot  tolerate  mercury  the  iodide  of  potassium  may 
be  administered,  but  it  does  not  appear  to  exercise  any  radically  curative 
effect  on  tlie  syphilitic  cachexia,  though  it  rapidly  removes  some  of  its 
remoter  effects.  The  other  alleged  remedies  for  syphilis  are  now  generally 
thought  to  bo  quite  inert. 

There  are  surgeons  who,  while  they  admit  the  power  which  mercury 
exerts  over  the  constitutional  manifestations  of  syphilis  in  its  secondary  form 
deny  its  power  of  preventing  secondary  symptoms,  and  therefore  repudiate 
its  use  in  primary  syphilis.  These  are  reduced  either  to  an  expectant  treat- 
ment or  to  the  extirpation  of  the  sore  by  means  of  caustic.  But  there  seems 
little  proof  of  the  advantage  of  such  extirpation  even  when  practised  during 
the  period  of  incubation,*  and  no  proof  at  all  that  when  the  sore  has  become 
developed  any  advantage  could  be  derived  from  its  removal. 

'  This  little  apparatus  cjvn  now  bo  had  at  any  instnimont-maker's.  If  a  proper  apparatus 
is  not  at  hand  an  extempore  contrivainco  may  be  made  out  of  a  common  saucer  with  a  piece  of 
hot  brick  laid  in  the  water,  on  which  the  calomel  is  to  bo  strewn. 

*  In Lancereaux*8  *  Treatise  on  Syphilis,'  translated  for  the  '  New  Syd.  Soc./  vol.  ii.  p.  304, 
•will  be  found  an  account  of  some  experiments  by  Sigmund  in  fifty-seven  cases  of  probable 
syphilitic  contagion,  in  the  persons  of  physicians,  acc<mchcur8,  nurses,  &c.,  who  had  been 
induced  to  place  excoriated  surfaces  on  their  own  holies  in  contact  with  syphilitic  matter. 
Of  twenty-two  left  to  themselves  eleven,  exactly  one-half,  became  syphilitic.  Of  the  other 
thirty-five,  in  whom  the  excoriated  part  was  removed  by  caustic  at  various  times  from  the  first 
to  the  tenth  day,  ton  became  syphilitic.  But  twenty-four  out  oj  these  thirty-five  were  cau- 
terised before  the  end  of  the  third  day,  and  of  those  only  three  became  syphilitic.  These  facts, 
allowing  their  reality,  would  seem  to  show,  as  far  as  such  very  small  numbers  can,  that  there 
wo«ld  be  some  chance  of  removing  the  virus  before  it  had  entered  the  system,  if  we  could  know 
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The  secondary  aymptoms  of  constitutional  syphilis  appear  at  a  variable 
period  after  the  original  inoculation,  usually  not  till  after  the  primary  sure 
has  healed,  which  it  will  commonly  do,  if  lefl  to  itself,  in  abo^fe  six  weeks, 
though  hardening  may  peT'si.st  and  the  uicatiisation  may  not  be  quite  Bound, 
The  period,  however,  is  quite  uucertain  at  which  secondary  syphilis  gbowa 
itself.  In  the  great  majority  of  cases  it  is  under  half  a  year,  but  there  seems 
no  time  of  life  at  which  a  person  can  be  pronounced  absohitely  safe,  though 
doubtless  most  of  the  histories  wbieb  we  have  of  persons  who  have  suffered 
from  secondary  symptoms  a  very  long  period  after  the  primary  sore  are  mis- 
takes or  wilful  inaccuracies,  the  patient  having  really  contracted  the  dlseafie 
afresh  in  the  intervab 

Sometimes,  it  is  said,  the  advent  of  secondaiy  syphiliB  is  ushered  in  by 
what  is  tenued  '  the  syphilitic  fever; '  'the  patient  feels  fevonsh  and  uncom- 
fortable, the  skin  becomes  dry,  and  the  tongue  perhaps  coated,*  and  rheumatic 
pains  are  complained  of,  especially  in  the  head  and  at  night.*  It  is  certain, 
howover,  that  secondary  syphilis  is  very  often  developed  with  no  such  pre- 
monitory symptoms.  The  first  symptoms  are  generally  either  in  the  throat 
or  the  skin,  the  early  skin-eruptions  being  usually  either  roseola  (very  com- 
mon in  young  girls)  or  lichen,  and  the  sore  throat  being  referred  with  great 
probability  to  the  formation  of  similar  spt^ts  on  the  mucous  membi-ane  of  the 
^ruptiona.  mouth  or  fiiuces.  The  syphilitic  eruptions  which  are  peculiar  to  the  secondary 
or  earlier  stage  of  the  constitutional  disease  are  all  considered  to  resemble 
each  other,  and  to  resemble  the  primary  sore  in  the  fact  that  they  depend  on, 
or  tend  to,  the  effusion  of  adhesive  or  fibrinous  material  in  the  ncigbbour- 
hood  of  the  intlamed  part,  and  tlie  same  is  the  case  with  the  lesions  of  other 
parts  of  the  body,  as  the  eye,  the  brines,  <fec.  As  the  disease  progresses  into 
its  later  Heco!idary  and  into  the  tertiary  stages  the  tendency  to  ulceration 
and  suppuration  becomes  more  marked.^ 

The  earlier  eruptions  are  either  exanthematous  (roseola),  papular  (lichen), 
tubei'cular  (syphilitic  acne  on  the  skin^^  mucous  tubercle  on  the  mucous  sur- 
faces or  on  their  orifices),  or  squamous  (pityriasis,  psoriasis,  and  lepra).  They 
are  distinguished  from  the  similar  eruptions  which  are  not  specific  pai*tly  by 
conforming  less  completely  to  the  regular  form,  partly  by  their  colour,  which 
in  English  works  is  genemlly  described  as  coppery,  and  in  the  French  more 
accurately  as  the  colour  of  lean  ham,  and  partly  by  their  circular  or  horse- 
shoe form,  and  the  tendency  they  have  t^5  disappear  in  tlfe  centre  whll# 
creeping  or  spreading  at  their  edge,  from  which  the  old  term  '  serpigo '  was 

tlio  apot  on  which  it  liais  acted  and  deatroj  that  part  thurougbly  hy  an  Hclive  caustic;  but  the 
opportunitj  for  doing  this  in  pntetiee  mu&t  he  infinitely  rare.  It  wouhl  only  ccciir  where  a 
perf»OD  knowing  him  or  hertwjlf  to  LaYO  a  cmckor  soro  ou  the  gtnitjil  organs  has  been  expoiicd 
to  a  BUspieious  connexion,  and  then  eon&ult«  the  Buxgcon  at  once  ;  and  in  tii^uch  a  ciu^  it  would 
certainly  bft  juKtifiablo  to  cauterize  the  eon*  frwsly  wi  rh  one  of  the  active  caustics,  Lancert^attJt 
himself^  though  he  rejects- the  mercurial  treatinertt  in  ordinnrv  cases  of  primary  tiyphi lis,  even 
when  the  hanlnest*  of  the  Hunterian  chancre  h  well-marked,  bt^cause  he  miy»  it  doe*  not 
j}v<  vent  tlie  occnrrt'nee  of  t^econdary  symptoms,  yqI  admitB  its  neceasily  when  the  haideniDg  is 
long  in  disappearinj^. 

*  In  Lancereaux'js  work,  yob  i.  p.  125  et  soq.,  will  be  found  a  rerj  complete  occoa&t  of 
these  premonitory  bymptoms  of  secondary  Byphilis. 

'  Lauctircaux  divides  a  complete  nttack  of  constitutional  lyphilis  into  four  periods:  I. 
That  of  incubation.  *i.  That  of  local  eruption  or  primary  lesion.  3.  That  of  g^itcral 
eruption  or  secondary  affbctiou.  And  4.  TImt  of  gummy  [gummat<>ujs]  products  or  t«rti4iry 
and  quaternary  affection b. 

*  Acne  15  generally,  however,  ji  lute  Jiccoadary  t^yinptom,  and  m  olteu  regtirded  an  one  of 
the  tertiary  forms 
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JeriTe^.     As  the  ilisease  progresses  vesicular  and  pustular  eruptions  are  seen, 
the  Ifittcr  espeeiiilly  on  tlic  hairy  scalp.' 

Many  other  tissut^s  of  tlie  body  are,  however,  affected  in  secondary  s^^pliilis, 
though  the  deeper  t!ie  parts  affected  are  the  later  probnhly  is  the  stage  of  the 
disease,  and  the  more  it  approaches  to  the  ti4rtiaty  piHinl.  Thus  the  eye 
and  the  larj'nx  are  afFected  in  tlic  later  secondary  stage — both  parts  of  the 
general  surface  of  the  body,  but  lying  deeper  than  the  common  integnment, 
and  h*able  also  to  be  involved  in  the  tertiary  symptoms.  The  snperfieial 
affections  also  of  the  bones  (periostitis,  or  nodes)  are  seen  at  the  later  periods 
of  secondary  as  well  as  in  the  tertiary  Btage,  but  the  deeper  affecHons  of 
the  bones  (caries  and  necrosis)  are  as  a  rule  tertiary  symptoms.  The 
ulceiations  of  the  skin  which  are  dne  to  syphilis  may  be  the  result  of  the 
giving  way  of  skin  aflected  by  secondary  eruptions^  but  are  far  more  common 
after  the  suppurating  eruptions  (pemphigus,  cctliyina,  and  mpia)  wbicb  are 
characteristic  of  the  tertiary  stage.  The  n flections  of  tltc  viscei^a,  such 
as  the  tubercles  in  the  liver  and  the  *  cirrhosis  ^  of  the  lung  which  are  due 
to  syphilis  seem  to  be  amongst  its  later  manifestations,  though  in  sooie  cases 
they  have  been  noted  as  secondary. 

Other  secondary  symptoms  must  be  liriefly,  I>nt  very  brieHy,  mentioned. 
One  of  the  most  important  is  the  development  of  *  mucous  tubercles/  flat, 
raised,  oval  patches,  generally  situated  at  or  near  the  junction  of  the  skin 
and  mucous  membrane,  covei-ed  with  a  whitish  velvety  epidermal  tissue,  and 
yielding  a  secretion  which  is  easily  iMoeulable,  and  which  is  probably  a  fertile 
source  of  syphilitic  inoculation.  Their  usual  seat  is  near  the  anus  or  vulva, 
and  the  raouth  is  a  common  situation,  but  any  part  of  the  body  may  be 
affected,  especially  where  the  skin  is  in  folds,  and  where  it  is  irritated  by  heat, 
dirt,  and  retained  discharges.  The  h  ca!  action  of  mercury  is  very  beneficial 
in  these  cases.  The  ttiljercle  generally  disappears  rapidly  under  the  use  of 
powdered  calomel,  kept  upon  it  by  means  of  some  simple  ointment,  strict 
cleanliness  being,  of  course,  enforced.  »Syphilitic  vegetations  and  condylo- 
mata are  very  nearly  allied  to  mucous  tubercle,  and  like  it  seem  decidedly 
contagious.  They  will  be  best  described  in  the  chapter  on  Skin  Djseascs, 
One  of  the  commonest  of  all  secondary  affections  is  syphilitic  bahlness,  or 
*  alopecia.'  The  bair  of  the  bead  becomes  thin,  comes  away  plentifully  in  Alopecia, 
combing,  and  at  length  the  patient  may  become  almost  or  entirely  bald. 
There  are  cases  much  less  common  in  which  the  baldness  attacks  other 
parts,  usually  the  chin  and  eyebrows.  The  remedy  lies  in  shaving  tlie  head, 
applying  some  gently  stimulating  lotion,^  or  in  more  serious  cases  painting 
the  part  occasionally  with  blistering  fluid.  But  far  more  important  than 
the  local  treatment  is  the  correction  of  the  syphilitic  diathesis  by  a  proper 
mercurial  course.  Alopecia^  like  many  other  of  the  symptoms  which  usually 
are  secondarj^  appears  also  in  tlie  tertiary  stage  of  the  disease.  Alopecia  is 
often  accompanied  by  desf|uamatiou  of  the  epideiTuis- — pityriasis,  an  aibction 
which  is  essentially  almost  identical  with  the  shedding  of  the  hair.  Onygbia, 
again,  is  an  affection  very  nearly  allied  to  the  affections  of  the  skin  and  haii*, 
and  is  often  described  as  a  psoriasis  of  the  nails.  I  must  refer  the  reader  on 
this  point  also  to  the  chapter  on  affections  of  the  Skin. 

Syphilitic  sore   throat  is  an  almost  universal  symptom  in  the  secondary   Sorethront.  j 
stage,  and  generally  the  earliest  of  its  phenomena.  But  aflections  of  the  throat 

'  See,  on  Skin  Di^kaaks,  the  chfipter  on  that  uubjt-ct  in  the  Jiequei. 

•  Mr.  N«y1<»r  prescribes  the  following  :—Liq.  Anmioii.  Acci.  5  *<*,  f^P-  Ammoa.  Co.  S  ««i 
Giyceriose,  5  ns^  Aq.  Ko§i»  a4  3  viij. 
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are  also  to  be  met  with  in  the  later  semndarj  and  in  the  tertiary  stag'ea.  The 
mnln  forms  of  syphilitic  sore  throat  are  three :  *  1,  The  ulcer  of  the  tonsils,  a 
deep  ulceration  commencing  on  the  finrface  of  tlie  centra',  part  of  one  or  both 
tonsils,  and  accompanied  by  a  welling  and  indnration  of  the  gland  around 
it.  This  is  said  by  ilr.  Babington  to  bo  oflon  accompanied  by  a  tubercular 
emption.  2.  The  phagedajnic  or  sloughing  sore  thmat,  commencing  with 
ulcei*ation  on  either  the  tonsils,  the  vol  urn  palati,  or  the  pharynx,  and  often 
leading  to  extensive  destmntion  of  those  parts.  This  is  nsiially  accomjvanied 
by  riipia,  and  is  therefore  a  later  phenomenon.  3.  The  sore  throat,  which  is 
due  apparently  to  the  development  of  psoriasis  on  the  mucous  membrane  of 
the  fauces  or  mouth.  This  is  distinguished  by  the  opaque  white  colour  of 
the  surface.  *Tbis  appearance  sometimes  supervenes  at  the  edge  of  an 
ulcer  on  the  tonsih  More  frequently  there  is  no  ulceration,  but  simply  this 
change  of  the  sarface,  accompanied  by  more  or  lesfi  of  redness,  and  as  it  were 
of  excoriation  of  the  neighbourhood,  more  or  leas  swelling  of  the  membrane, 
much  soreness,  but  very  little  pain.  Tliis  superficial  afTeetion  may  attack 
any  part  of  the  tonsils,  arches  of  the  palate,  velum  pendnlum  and  uvula,  and 
even  the  tongue  or  the  inside  of  the  cheeks.  It  is  very  frequently  to  be  seen 
at  the  angles  of  the  mouth.  It  often  occupies  the  soft  palate,  spreAding  up- 
wards in  a  semicircular  form  towards  the  roof  of  the  mouth.  The  white 
appearance  may  be  removed  by  shghtly  touihing  it  with  caustic,  and  then 
the  surface  beneath  looks  as  if  excoriated.'  There  are  other  forms  also  of 
syphilitic  sore  tliroat,  but  the  alcove  are  those  which  are  commonly  met  with. 

Next  in  importance  to  the  affections  of  the  skin  and  its  appendages  are 
those  of  the  glands.  It  is  an  old  and  a  very  obvious  observation  in  syphilis 
that  the  absorbent  glands  become  less  prone  ti>  share  in  the  affections  of  the 
surface  the  later  the  stage  of  the  disease  is.  Thus  in  primaiy  syphilis  bubo  is 
constant  in  the  glands  wliich  derive  their  absorbents  fi"oni  the  seat  of  the  clian- 
cre  \  in  secondary  affections  of  tlieskin  the  absorbent  glands  are  not  nearly  so 
often  affected,  and  in  tertiary  disease  they  are  hardly  ever  enlarged.  But  the 
glands  themselves  are  very  liable  to  eeoondaiy  and  tertiary  syphilitic  enlarge- 
ment apart  from  all  affection  of  the  parts  front  which  they  derive  their  lymph- 
atics. In  those  affections  which  are  excited  by  the  presence  of  eruption  the 
gland  is  more  disposed  to  inflammation  than  in  those  which  ate  due  to  the  effVct 
of  the  giHieral  syptiilitic  poison.  The  posterior  cervical  glands,  those  lying  in 
the  post/erior  triangle  of  the  neck,  are  the  most  commonly  affected  inde- 
pendently of  other  organs  in  constitutional  syphilis,  forming  a  chain  of  hard, 
knotty  tumoui-s  under  the  edge  of  the  trapezius  muscle,  or  the  inguinal  glands 
below  Pou part's  ligament.  These  glandular  affections  are  more  marked  either 
at  a  late  stage  of  the  secondary  or  in  the  ttrtlarj'  stage.  The  other  common 
secondary  atfections  are  those  of  the  periosteum,  of  the  testicle,  of  the  larynx,^ 
and  of  the  eye,  for  wliich  I  miist  refer  the  reader  to  the  chapters  on  di; 
of  those  organs. 

That  secondary  syphilis  is  inoculable  on  a  healthy  person  has  been  abun. 
dantly  proved,^  and  practitioners  of  expcrienco  seem  now  to  be  of  the 
opinion  that  syphilis  is  very  often  propagated  in  this  manner.  Mr,  H,  Lee 
has  lately  called  particular  attention  to  the  controversy  which  has  been 
going  on  ever  since  the  ilays  of  Hunter  on  this  subject.  Hunter  t^ogbt  that 
the  contagion  of  all  venereal  diseases — gonorrhcea,  local  syphilis,  and  consti- 
tutional syphilis—was  the  same,  though  ho  appears  to  have  been  perfectly 

'  iSf^  ITiintcr's  works,  toI.  ii.  p.  415,  note  by  Mr.  Babiogton, 
*  See  '  L&ncereaux/  vol.  i.  p.  69. 
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ncqnainted  with  the  fact,  that  eome  kinds  of  syphilis  are  local  only;  and 
tie  taught  also  that  gccontlary  syphilis  was  not  inoculablo  on  the  patient's 
own  body»  while  he  doubted  (though,  as  Mr.  Lee  shows,  he  did  not  deny,  aa 
he  is  usually  represented  us  doing)  that  it  can  be  inoculated  on  a  healthy 
person.  The  experiment  on  which  Hunter  mainly  relied  for  ehowiug  the 
identity  of  the  goBorrhoea*!  and  syphilitic  poisons  was  one  which  he  made  on 
himself,  by  inoculating  on  his  own  person  matter  taken  from  a  patient  fiuffering, 
as  he  thought,  only  from  gonorrhcea,  and  this  inoculation  produced  primary 
and  secondary  syphilis.  But  ifr.  Lee  has  called  attention  to  the  comparative 
frequency  of  discharges  from  the  male  urethra  in  secondary  syphilis  which 
proceed  from  some  inflammation  of  the  urethra,  the  precise  nature  and  seat 
of  which  has  not  yet  been  ascertained,  but  which  seems  to  affect  any  part  of 
the  tube  from  the  proptate  forwards.'  This  affection  is  analogous  to  those 
somewhat  rare  cases  in  which  the  bronchial  or  the  gastro- intestinal  raucous 
membrane  is  affected  in  secondary  syphilis,  proliably  with  some  of  the  forms 
of  eruption  which  are  seen  on  the  skin.  The  matter  with  which  Hunter  inocu- 
lated himself  was,  therefore,  prolmbiy  syphilitic. 

That  secondary  syphilis  requires  the  mercurial  treatment  for  ita  cure  is  Treatment 
admitted  by  many  even  of  those  who  do  not  use  mercury  in  the  treatment  of 
the  primary  disease.  But  the  course  of  mei-cnrj^  must  be  more  prolonged, 
and  therefore  m ii dtr,  since  the  patient *fi  general  health  is  to  be  maintained 
during  the  whole  period.  The  symptoms  will,  indeed,  rapidly  subside  in 
many  eases  under  the  use  of  iodide  of  potassium,  especially  such  as  are 
accompanied  by  perceptible  fibrinous  exudation ;  but  it  is,  however,  I  think, 
more  and  more  admitted  that  such  cures  are  usually  only  temporary^  and  that 
for  the  complete  eradication  of  the  diathesis  a  full  and  prolonged  mercurial 
course  is  necessary.  No  hesitation  need  be  expeneneed  in  pi*escrihing  mer- 
cury in  cases  where  there  is  no  ulceration  or  suppuration ;  but  when  this  is 
the  case  mercury  ig  generally  held  to  be  contra- indicated.  I  think,  how- 
ever^ that  anyone  who  will  make  trial  of  the  fymigaiion  of  sypliilitJc  ulcers 
or  syphilitic  eruptions  of  the  pustular  form,  with  very  small  doses  of  calomel 
(gay  5  grains  every  night),  w  ill  be  convinced  of  the  great  l^enefit  of  this  form 
of  treatment.  In  many  cases  also  of  ulcerated  sore  throat  fumigation  or  a 
mercurial  gargle  (as  Liq.  hjd.  perchlor.,  with  equal  parts  of  water),  acts  most 
favourably.  In  conditions  cif  extreme  cachexia,  indeed,  every  form  of  mercury 
may  be  inadmifisible ;  but  in  such  conditions  iodine  is  generally  inadiuissible 
also,  and  the  patient^s  health  must  be  renew^cd  by  careful  feeding,  stimulanta 
in  moderation,  rest,  and,  if  possible,  in  bed,  tonics,  and  opium j  before  any 
definite  treafrncnt  is  commenced.  I  know  of  no  tonic  which  seems  so  gene- 
rally beneficial  as  the  compound  decoction  of  sarsaparilla,  a  pint  daily,  with 
steel  wine  and  laudanum  if  ncccssaiy.  The  administration  of  iodine  and 
mercury  together  is  a  very  saceessful  plan  of  treating  secondary  syphilis. 
Thus  the  iodide  of  potassium  may  be  given  in  doses  of  5  to  10  grains,  while 
the  patient  is  undergoing  a  course  of  mild  mercurial  fumigation  ;  or  the  red 
or  green  iodide  of  mercury  may  be  presci'ibed  either  in  pill  or  draught.  The 
red  or  bLutodide  is  the  salt  geni3 rally  used,  and  may  be  given  iu  doses  of  |*jf  to 
^  of  a  grain  in  pill  three  times  a  day,  or  in  a  draught  by  combining  the  iodide 
of  potassium,  gr.  v-x,  with  the  liq.  hyd.  pcrchlon,  5ss-j  in  some  bitter 
infusion. 

*  See   Mr.  Lee's  Lettsonian  Lfctures,  published  id   the  6th  vol.  of  the  *  St.  George's 
HospiUl  HeportB^ '  >dfco  hU  Locttirea  at  tin?  Royal  College  of  Surgeonit  in  1875 
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Tcrtiftry  Tlie  tertiary  stage  of  syphilid  is  ilisiinguisliotl  froiri  the  socoiidary  in  tlic 

ftyphiliii.  same  way  as  the  ktler  is  from  tlie  priioiiry,  namely,  by  the  ooctirrence  of 
an  interval  of  health.  The  secondary  gymptoms  have  disap^Kjai^ed,  with  or 
without  treatment — for  I  mpeat  that  secondary  syphilis  does  sometimes 
disappear  Kpjiitaueously — and  then,  after  a  very  variable  interval,  com- 
mences the  stage  usaally  called  tertiary,  or,  as  LancereAux  puts  it,  the  stage 
of  the  gnmmatous  products.  The  period  which  separates  the  latest  from  the 
secondary  stag©  of  syphilis  is  very  uncertain,  and  often  it  is  not  separated  at 
all,  the  secondary  or  exudative  stage  passing  on  into  the  tertiary  or  gnmmat^Dus 
condition  with  oo  definit^,^  limit;  whilst  at  other  times  there  is  an  interval 
of  months  or  even  years. 

The  main  distinction  between  the  secondary  and  tertiary  stages  of  syphilis 
is  that  the  new  growths  in  the  former  i*esemble  mni-e  the  products  of  inflam- 
mation regarded  as  a  reprodnctive  process— they  resemble  more  the  6brou8 
tissue— while  in  the  latter  they  rest^mble  more  the  products  of  inflammation 
regarded  as  an  ulcemtive  process.  In  fact,  a  gumma  bears  a  very  great 
resemblance  to  a  grannlalion,  and  it  is  prone  to  soften,  break  down,  and 
leave  an  ulcerating  surfttceJ 

It  is  not,  however,  in  every  part  that  sue!*  gnminatoas  tumours  can  be 
observed  preceding  tho  ulceration  of  tertiary  aypbilis ;  nor,  again,  do  these 
gunnnata  always  ulcerate.  In  many  cases  the  ulceration  occurs  without  any 
recognisable  deposit,  being,  however,  probably  preceded  by  a  similar  aplastic 
deposit  difliLsed  in  the  eelhdar  tissue  of  the  part.  And  in  the  interior  of  the 
body,  as  well  as  near  the  Hurface,  tertiary  syphilitic  deposits  may  long  remain 
inert,  and  then  wither  away  into  a  kind  of  cicatrix  or  be  reabsorbed. 

The  aftections  characteristic  of  tertiarj^  syphilis  appear  in  every  part  of 
the  body,  and  I  cannot  affect  to  give  a  complet-e  account  of  tlic  matter  here, 
I  will  endeavour  to  direct  the  reader's  attention  to  the  points  moat  commonly 
met  with  in  pnictiee.  For  the  rarer  and  more  dubious  lesions  which  are 
connected  with  syphilis,  such  as  the  atfectitms  of  the  viscera  and  nervous 
aystem,  special  works  on  the  subject  must  be  consulted. 

The  affections  of  the  skin  which  are  seen  in  tertiary  syphilis  are  of  the 
suppurative  and  ulcerative  type — rnj>ia  and  ecthyma  are  the  commonest 
eruptions  ;  and  the  softening  of  the  subcutaneous  gunimata  frequently  leads 
to  ulceration.  The  various  forms  of  syitbilitic  ulcer  are  deseril>ed  in  the 
following  chapter.  Even  more  important  than  the  external  affections  are 
tlje  diseases  of  the  bones  which  so  constantly  occur  in  tertiary  syphilis,  and 
which  now  no  longer  aO'eet  only  the  periosteum  and  external  table  of  the 
bone  in  the  form  of  nodes  which  show  little  tendency  to  suppuration;  but, 
on  the  contmiy,  tbe  tissue  over  tlie  bone  rapidly  softens  and  exposes  a 
carious  or  necrosed  condition  of  the  bono  itself,  which  is  regarded  as  being 
the  result  of  a  similar  aphistic  deposit  in  the  substance  of  the  bone  to  that 
which  we  have  just  spoken  of  as  met  with  in  the  cellular  tissue  of  soft  parts. 
These  syphilitic  affections  of  bone  will  he  afterwards  more  fully  treated  of 

^  Dr.  Grt'tin  thus  dt?seTibo&  tho  jitnacturf"  of  ^umniata  :  '  The  giimmatft  consist  of  ntrophitwl 
&iid  degenerated  element*  enil>eddiKl  in  a  sefinty  and  obscurely  flbfillated  stroma.  Tlic  central 
portioot  of  the  growth  arta  composed  lilmo^t  eutirtjly  of  closely  psicked  grsuiulftF  debri'*,  fnt 
granules,  and  cholet«teniie,  amongst  whii^li  there  nmy  l>o  an  exceedingly  scanty  fibrilbvt*»i 
tis»?uo.  Surronnding  this,  and  directly  eontinuou!.  with  it,  is  a  more  completely  fibrilUtcd 
etpucture  ;  while  the  peripheral  portions  of  the  gpfuwrh,  which  firo  continuons*  with  the 
aurroundiiig  ti&sue,  consi^it  entirely  of  buihU  round  cells,  resembling  graiinlntion  cells  iind 
lymph  corpuscl<*s.  The  blmxlresselb,  which  only  exist  in  the  external  portions  of  tho  growth, 
are  wry  few  in  number.' — *  Palhology/  p.  1 2a. 


INFANTILE   SyPHIUS/ 

in  speaking  of  the  Diseases  of  tme  Bones.     The  glands  are  deeply  affected 
in  tertiary  syphilia,   not  exclusively  or  even  mainly  the  absorbent  glands 

I  (though   the  induration  of  the  posterior  cervical  and  inguinal    glands  is 

*  constant  in  tertiary  syphili'^),  but  also  the  great  secreting  and  bhxid  glands 
— the  liver,  spleeD^  thyroid,  testicle,  <fec. — and  it  seems  probaWe  that  though 
generally  the  syphilitic  deposit  occurs  in  the  form  of  definite  mnsses  (gum- 
ma ta  or  sypLilitic  tubercles),  yet  that  the  diffused  waxy  or  lardiiceons  dis- 
ease of  these  organs  may  also  be  sometimes  of  syphilitic  origin.  The  nervous 
system  is  also  profoundly  affected,  not  merely  by  inflammation  propagated 
to  the  brain,  spinal  marrow,  and  nerves  from  their  bony  cavities,  but  by 
tertiary  deposit  in  the  s tract ure  of  the  nervous  masses  or  tlreir  membi*aneR, 
leading  to  irritation  or  paralysis. 

Tims  it  seems  that  there  is  no  pari  of  tlie  body  which  may  not  be  and  is 
not  constantly  affected  in  constitntional  syphilis. 

The  treatment  of  the  tertiary  must  he  the  feame  in  principle  as  that  of 

I  the  secondary  stage  of  syphilis.  But  here  again,  as  the  cachexia  is  more 
profound,  so  must  the  treatment  he  milder,  more  stipporting  and  stimalating, 
and  longer,  con  tinned.  The  iodine  or  mercury  which  may  be  necessary  for 
the  treatment  must  be  introduced  gnulnally  in  very  small  doses  combined 
with  tonics  and  opinm.  Wine  and  good  food  are  essential.  Change  of  air^ 
a  warm  climate,  and  the  use  of  appropriate  mineral  waters  are  most  usefal 
adjuncts  to  a  treatment  which  nrnst  be  caiTied  on  through  so  long  a  period 
of  time. 

The  length  of  time  during  which  a  course  of  merenry  should  be  continued 
is  stated  by  Ricord  *  at  al>out  twelve  months,  and  Lancereanx  estimates  it  at 
about  half  a  yean  Tn  such  prolonged  courses  the  mildest  preparations  of 
mercury  must  be  selected,  the  dose  must  be  a  very  moderate  one,  inter- 
missions must  be  allowe^l  from  time  to  time,  and  the  pi^pai'atiou  and  vehicle 

linust  bo  varied. 

Two  special  forms  of  syphilis  remain  to  ho  described — infantile  or  con-  lofuntile  or 
ftl  syphilis  and  vaccino-syphilis.  CoDgenital  syphilis  is  a  form  of  ^^J'^g^^it*'! 
ttdary  or  constitutional  disease,  transmitted  to  the  fcetus  in  utero  eitber 
through  the  blood  of  the  mother  or  the  semen  of  the  father,  or  both.  Tbe 
old  idea  that  infants  are  inoculated  with  syphilis  at  the  time  of  birth  from 
syphilitic  sores  in  the  mother's  vulva  is  given  up.  Without  denying  the 
possibility  of  such  an  occurrence,  the  disease  which  we  usually  see  is  strictly 
analogous  to  secondary  syphilis,  and  is,  in  fact,  a  form  of  it,  differing  only  in 
this,  that  the  primary  sore  has  occurred  on  the  body  of  the  parent  instead  of 
Uie  infant  itself.     The  popular  name  of  infantile  syphilis  is  '  the  snuffles,'  and 

lis  expresses  one  of  its  chief  features — a  persistent  coryza,  or  anuftling  in 
the  nose,  along  with  which  is  a  reddish  or  coppery  eruption,  usually  either 
roseola  or  lichen^  on  various  parts  of  tbe  body,  and  especially  on  the  genitals 
and  on  the  palms  and  soles.  In  these  latter  situations,  however,  it  is  gome- 
times  more  of  a  sctity  nature  ;  there  are  also  very  conmionly  crescentic  patches 
of  mucous  tubercle  on  the  interior  of  the  mouth,  on  the  lips,  anus,  Slc. 
Combined  with  these  symptoms  there  is  a  peculiar  cacliexia,  a  wasted  look 
like  that  of  age,  and  a  good  deal  of  emaciation^  with  a  yellow  complexion. 
These  symptoms  begin  at  a  variable  period.     If  they  commence  in  utero 

liey  nanaily  lead  to  the  death  of  the  fcetus,  and  often  to  abortion.     But  very 

See  Ciirtor,  'On  the  Priocipte!*  of  Ot»btlu\lmic  Thempeutica,*  *  St,  Goorge's  Hottpital 
Set^oitii/  vol.  vii.  p.  111. 
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oommonlj  they  do  not  commence  till  some  weeks  after  birth  ;  and  it  is 
believed  that  the  affection  in  the  parent  becomes  milder  ai*  the  stage  of  the 
disease  is  later,  so  that  the  later  children  are  less  profoundly  poisoneii  than 
the  earlier,  Thns  there  are  families  in  whit!h,  after  eeveral  abortions,  a 
child  haa  been  bom  alive,  but  with  advanced  congenital  syphilis,  and  soon 
died ;  the  next  has  perhaps  sm^vived,  and  the  later  children  have  shown  no 
raarks  of  the  disease  for  the  6rst  few  months  of  life,  or  even  perhaps  at  all. 

The  diagnosis  of  this  complaint  is  a  matter  of  much  importance.    Mylatoj 

friend  Dr*  Ballard  published  a  paper  which  he  i^ad  at  the  Medical  Society 

London,  the  effect  of  which  would  have  been  almost  to  sliake  oar  belief  in 

the  i-eality  of  congenital  syphilis  altogether.    This  conclasion  I  cannot  accept, 

but  I  think  Dr,  Ballard  succeeded  in  showing  (what,  indeed,  I  have  always 

believed)  that  many  of  the  cases  which  are  diagnosed  as  s^^philis  infantum 

are  I'eally  onlj^  eruptions  due  to  dirt   and    neglect.      Children's  skins  are 

tender  and  irritable,  and  if  they  are  allowed  to  remain  wrapped  up  in 

dirty  flannel  in  which  urine  and  frecea  are  puti-efying  they  will  be  affec 

with  some  of  tliose  eruptions  which  are  included  by  nurses  under  the  vagn9 

name  of  *  red-gum  ' — however  healthy  and  sound  may  be  their  consiitntion — 

and  such  neglected  children  arc  also  vorj  likely  to  suffer  from  chronic  cold ; 

but  in  the  genuine  instances  of  infantile  syphilis  the  eruption  is  quite  dif* 

ferent  fi*om  the  effects  of  comraon  irritation,  and  it  is  present  on  the  soles 

the  feet,  the  palms  of  the  hands,  and  in  the  month  and  cheeks,  where  no  suclt 

cause  is  possible.     Besides,  the  family  history  is  a  very  powerful  aid  to  the 

diagnosis,  and  in  doubtful  cases  there  is  no  objection  to  defer  the  specific 

treatment  until  the  effects  of  cleanliness  and  attention  have  been  ascertained. 

When,  however,  the  diagnosis  is  clear  the  mercurial  treatment  is  urgently 

indicated.     Infantile  syphilis  has  its  tertiary  stage,  though  the  phenomena 

are  not  very  well  understood*     I  have  seen  two  or  three  cases  in  which  the 

bones,  especially  of  the  palate^  have  been  destroyed,  and  there  seems  no  doubt 

that  some  of  the  gnmmatons  tumours  found  in  the  lungs,  Hver^  spleen,  and 

other  viscera  in  childhood  have  been  syphilitic.     The  affection  of  the  coimea 

described  by  Mr.  J.  Hutchinson  as  interstitial  keratitis  is  admitted  to  be 

syphilitic,  and  bo  is  the  condition  of  the  permanent  teeth  wliich  he  has  also 

described.     The  syphilitic  keratitis  will  be  found  treated  of  in  the  chapter  oi 

DiSEASfS  OF  TOE  Eye,  hut  a  few  words  must  \:te  added  here  about  the  condi. 

tion  of  the  teeth.     It  is  only  seen  in  the  permanent  teeth,  at  least  it  ia  only 

in  them  that  it  can  be  recognised,  since  the  milk-teeth  are  subject  to  SQ 

many  irregularities  that  if  any  of  these 

are  due  to   syphilitic  causes  it  has  not 

been    found   possible   to    identify    them, 

Tho  affections  of  the  teeth  aro  believed 

by  Mr«  Hutchinson  to  be  the  effects  of 

stomatitis  merely  ; '  so  that  if  a  syphilitic 

infant   escape    stomatitis  his  teeth   will 

not  be  irregular,  and,  therefore,  the  non-  jna^  ne.   gypMutic  tc*tb.-rroiti  a  i>»per  w 

occurrence  of  this  dental  irregnlarity  is       ^n,*!;T^,^  p.luS^*''"'^'    *  ^*'^'    ^' 

no    proof  of   the    absence    of    syphilisj 

though  its  presence  is  a  strong  confii-mation  of  the  diagnosis.  The 
ayphilitic  characters  are  only  marked  in  the  incisors  and  canines, 
which  will  be  found  to  be  small,  of  a  bad  colour  (dirty  grey  instead  of 
pearly  wlute),  and  notched,  so  as  to  display  a  deep  groove  on  their  edge>  or 

1  *Path.  TiaM./  vol  ix.  p.  449. 
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gonjetiuies  several  (serrated  teeth),  or  two  with  a  ceiiti-al  projection  (peg- 
top  tetth)-  They  are  also  soft  from  deficiency  of  enamel,  and  therefoi*©  wear 
dow^n  easily,  so  that  these  characters  can  hardly  be  recognised  after  many 
years  of  wean  It  is,  therefore,  only  from  the  age  of  eight  to  twenty-five  or 
thirty  that  any  confident  opinion  can  he  formed  on  the  subject. 

The  occurrence,  then,  of  tertiary  symptoms  after  infantile  syphilis  forms 
a  powerful  argument  for  eradicating  the  disease  by  mercury,  and  tlie  effect 
of  the  disease  on  the  genersil  health  is  a  still  stronger  one.  When  mercury 
is  a^l ministered  iu  an  appropriate  case  thu  general  health,  the  complexion, 
and  the  digestion  immediately  improve,  while  under  ordinary  remedies 
(chlorate  of  potash,  &c.)  the  child  may  have  been  previously  deteriorating 
from  day  to  day.     I  have  frequently  tested  this  ei:perimentolly. 

There  is  no  necessity  for  giving  large  doses  of  mercurj' — In  fact,  they  are 
not  well  Ixvrne  by  the  bowek — nor,  indeed,  is  there  any  need  to  administer 
mercury  by  the  mouth  at  all.  If  the  mother  or  nurso  be  also  syphilitic  the 
calomel  vapour-bath  can  be  administered  to  both  at  onoe  with  advantage; 
otherwise  the  old  plan  reco  id  mended  by  Brodie  answers  admirably,  viz.  to 
make  the  child  wear  rtmiid  its  arm  a  piece  of  flannel,  about  two  inches  wide, 
smeared  with  ung*  hydr.  The  objection  to  this  pJan  is  that  ignorant  people 
think  *  nothing  is  being  done  *  for  the  child,  and  consequently  are  very  liable 
to  neglect  the  use  of  the  ointment.  In  such  eases  1  i  or  2  grs.  of  grey  powder, 
with  3  grs,  of  compound  chalk -powder,  may  be  given  twice  a  day.  The  treat- 
ment should  last  about  six  weeks,  or  about  a  fortnight  after  all  traces  of 
eruption,  snuffles,  and  cachexia  have  vanished.  No  other  treatment  is  needed, 
scept  cleanliness,  and,  if  the  obstruction  of  the  nose  is  so  extreme  as  to 
■4linistitute  an  impediment  to  sucking,  constant  cleansing  of  the  nostrils  by 
gentle  syringing  with  an  alkaline  lotion. 

Under  tbia  treatment  the  disease  is  seldom  dangeix>us,  nor,  indeed,  is 
congenital  syphilis,  as  far  as  I  have  seen,  often  fatal  directly;  but  many 
syphilitic  infanta  die,  in  consequence  of  the  cachexia,  being  too  w^eak  to 
resist  any  intercun-ent  disorder. 

We  ought  not  to  quit  the  subject  of  congenital  syphilis  without  noting 
the  important  observation  of  Mr.  Hutchinson,  which  seems  to  be  snppoiled 
by  other  experience,  that  liealthy  women  may  be  infected  with  secondary 
syphilis  by  carrying  syphilitic  children.  In  snch  vn^vs  there  is,  no  dtniht, 
some  difficulty  in  determining  whether  the  woman  lias  been  infected  directly 
from,  her  husband  or  indirectly  from  her  child.  The  teat  is,  of  course,  the 
occurrence  or  non-occurrence  of  primary  syphilis  ;  but  this  may  easily  have 
been  overlooked. 

There  is  no  doubt  that  syphilis  is  inoculable  iu  the  secondary  as  w^ell  as   Xon^^^. 
in  the  primary  stage — in  fact,  one  of  the  foi-ms  of  secondary  syphilis  (the  gi'uHal 
mucous  tubercle)   yields  a  secrelion  which  is  often  very  contagious — but  in£nti*, 
other  secondary  sores  may  be  commumeatcd,  though  their  contagion  is  less 
active  than  that  of  the  primary  sore,  so  that  it  requii-es  a  longer  contact  in 
order  to  act,  and  takes  a  longer  time  to  dev elope  its  effects.     But  it  must  be 
recollectod  that  the  ellect  of  the  inoculation  of  sypliilis  anywhere,  whether 
primary  or  secondary,  is  to  produce  a  chancre  on  the  part  inoculated. 

This  appears  to  be  the  usual  cause  of  the  non-congenital  form  of  syphilis 
in  infants.  In  countries  wiiere  wet-nursing  is  common  it  appears  to  be  not 
very  unusual  for  an  infant  when  nursed  by  a  syphilitic  woman  to  contract 
the  disease,  either  from  secondary  ulcers  on  the  nurse's  nipples,  or  from  con- 
tact between  some  accidental  abrasion  on  any  part  of  its  body  and  some  sore 
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on  the  pei'soti  of  the  nuTse.  lu  the  former  case  tlie  chancre  will  be  on  the 
Ijp,  and  the  bubo  which  ahuost  always  accompanies  it  will  be  in  the  glands 
nnder  the  jaw  ;  in  the  latter  case  the  glands  next  in  sequence  to  the  in- 
oculated crack  will  be  affected. 

This  accidental  syphilis  of  infants  is  exactly  the  same  disease  essentially 
ass  vaccino-syphilis,  in  which  the  .syphilitic  poison  is  inoculated  by  mistake 
in  conjunction  with  the  vaccine  matter.  Such  cases  are  rare,  but  it  is  im- 
possible to  deny  that  they  do  occur,  although  it  would  appear  that  a  very 
moderate  amount  of  caution  would  prevent  them.* 

In  vaccino-sypliilis  the  vesicle  soon  aiippiirates,  and  the  edges  of  the 
resulting  sore  Ijecorae  hard  and  cbancrous,*  the  axillary  glaiids  soon,  en^largej 
and  rim  the  ordinaiy  course  of  the  indolent  non- suppurating  bubo  j  the  hair 
then  begins  to  drop  off^  and  eruptions  show  themselves  on  various  parts;  in. 
fact^  the  usual  tniin  of  secondary  and  tertiary  symptoms  ensue. 

The  treatment  of  these  unusual  instances  of  syphilis  is  exactly  the  same  1 
as  that  of  the  common  disease  ;  but  their  exceptional  character  renders  thej 
diagnosis  somewhat  difficult,  as  it  is  also  in  the  irregular  chancres  that  occur 
in  adults.    Such  chancres  are  most  common  either  on  the  lip  or  on  the  finger. 
A  chancre  on  the  lip  docs  not  present  exactly  the  same  appearance  as  it  does  J 
on  the  genitals.     It  is  generally  much  larger  and  flatter,  and  thei-e  is  leasi 
induration  around  it ;  but  its  indolent  appearance,  flat  surface,  and  accom- 
panying bubo  ill  the  glands  beneath  the  jaw  will  generally  indicate  its  nature 
to  a  practised  eye ;  and  if  there  he  much  doubt  a  few  weeks*  delay  will  usually 
prove  the  existence  of  syphilis  by  the  appearance  of  a  secondary  eruption. 
Chancres  on  the  fingers  are   still   harder  to  diagnose.     In  fact,  the  natural 
action  is  interfered  with  in  these  exposed  parts  by  the  constant  irritation  to 
which  the  sores  are  subjected.     But  in  doubtful  cases  the  eflect  of  mercuryj 
gencinlly  settles  the  question,  by  producing  the  rapid  subsidence  of  the  sore^ 
and  disappearance  of  the  bubo.     I   have   seen    many  instances  of  this  in 
supposed  epithelionia  of  the  lip. 

It  remains  to  say  a  very  few  words  about  syphilitic  inoculation.     The 
purposed  iuoeulatiotj  of  Hypliilitic  matter  into  the  body  of  a  healthy  person 
is  an  exfjeriment  which  I  cannot  speakof  as  otherwise  than  unjustifiable,  even 
if  the  subject  be  the  experimenter  himself,  though  we  have  the  example  of  , 
Hunter  J  and  if  done  on  another  person,  however  well -instructed  that  person) 
may  be  on  the  subject,  it  seems  to  me  little  less  than  criminal.    But  to  inocu- 
hite  innocent  and  ignorant  patients  in  a  hospital,  as  has  been  done  before  now,, 
is  an  action  which  should  at  once  be  made  the  subject  of  judicial  punishment,' 

'  The  cautious  reqiiiiiite  ara  well  kaown.  They  iiro  four  in  number,  viz. :  1.  U*a  Ai 
jifcrfectly  clean  laaeet.  -.  Tuko  tho  lymph  nut  hiter  th;in  i\w  eightli  day  aftor  vaccination,! 
lis  to  avoid  any  mixture  of  ptiit.  3.  Tiike  only  Ijnipk — no  blood  or  auj  other  Bocretioii*  j 
4,  Exaimno  carefully  the  chiM  from  whom  thu  lymph  i^  t^ken,  bo  as  to  ho  siiro  that  it  is  sol 
^syphiilitic-  It  seems  probalile  that  the  blood  nniny  other  Bccpetioa  of  a  syphilitic  person  may 
couvuy  the  disciwe,  anrl  Mr.  Loe  Ixilieree  thftt  tht?  mixture  of  blood  with  tbu  ByphiUiic  virua 
under  any  droumiitances  mnch  increases  the  vinilenetj  of  its  contagion,  Iltincu  the  desirabttiiy 
of  taking  lymph  only;  but  there  c-an  bo  no  doubt  that  most  of  the  instttneofl  of  vaccino- 
syphilis  wer«  producti^l  by  a  neglect  of  tho  ordinary  precautions — 1  tkud  -i  abovo« 

'  S«  pi,  vii.  fig.  16  in  Mr.  Lee'ai  ets&ay, 

'  Can  aoyouti  read  without  indignation  and  diajgnat  thft  record  of  esppriments  such  At 
those  of  Waller  of  Pr?\gue»  (juot«i  Ity  Mr.  Leejn  '  St.  George's  Hospital  R^^port*,'  vol.  ri.  p*  6, 
where  healthy  children  who  werti  chosen  fi>r  their  proved  immunity  iiom  syphilitic  cachejiiH 
were  iuoeuliited  with  the  secretion!*  of  dl»eastxl  prostituttis  ?  Noi»cknLifie  end  can  for  a  moment 
justify  the  ui^e  of  m^Baus  lio  barbaruUH  and  so  criininah 
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So  far,  I  presume  (at  any  rate  in  the  last  particalar)  most  people  would 
agree.  Yet  syphilitic  inoculations  have  been  most  extensively  practised  of 
late  years  in  hospitals,  on  patients  who  could  only  very  imperfectly  apprehend 
the  enormous  risk  which  they  were  running  for  the  purpose  of  testing  a 
theory  which  teaches  that,  as  the  constitution  may  be  made  proof  against  a 
renewed  attack  of  smallpox  or  scarlatina  or  any  similiar  constitutional 
malady  by  saturating  the  body  with  the  virus,  so  a  person  might  procure  an 
immunity  from  constitutional  syphilis  if  his  or  her  system  were  once  properly 
*  syphilised,'  or  saturated  with  the  disease.'  The  analogy  no  doubt  is  good, 
if  constitutional  syphilis  be  inooulableon  the  patient  already  affected  (for  not 
even  the  most  ardent  advocate  of  the  method  has  proposed  to  give  a  healthy 
person  syphilis  in  order  to  protect  him  from  it) ;  and  that  this  was  so  was 
taught  unhesitatingly  by  Bicord,  who  laid  it  down  as  a  test  of  the  infecting 
or  constitutional  disease  that  the  matter  from  the  chancre  would  reproduce  a 
similar  chancre,  if  inoculated  on  a  different  part  of  the  patient's  own  body ; 
from  the  second  chancre  a  third  could  bo  produced,  and  so  on,  until  after  a 
variable  number  of  successive  crops  of  chancres  had  been  produced  (some- 
times as  many  as  fifty  or  more)  the  system  would  got  charged  with  the  vims 
and  no  further  action  could  be  elicited.  And  this  was  the  treatment  which 
was  absolutely  followed  out  for  a  long  time  in  some  Continental  hospitals,  and 
which  received  a  full  trial  at  our  own  female  Lock  Hospital  in  London.  Mr. 
H.  Lee,  however,  teaches  the  very  reverse  of  Ricord*s  doctrine.  He  says  that 
the  chancres  which  are  autoinoculable  are  the  soft  chancres,  that  the  matter 
from  a  Hunterian  chancre  is  only  inoculable  in  its  initial  stage,  before  the 
characteristic  induration  has  manifested  itself,  or  at  a  later  stage,  whenever 
the  sore  has  been  artificially  irritated  and  made  to  suppurate ;  and  that  even 
then  the  inoculation  will  not  last  any  long  time,  but  that  on  the  second  or 
third  trial  it  will  fail ;  while,  on  the  other  hand,  the  soft  sore  can  be  inoculated 
for  an  unlimited  number  of  times  ;  and  this  doctrine  seems  to  be  a  priaii' the 
more  probable,  and  is  now  extensively  accepted.  If  this  be  so,  syphilisa- 
tion'  would  be  doubly  unjustifiable,  since  at  the  end  of  the  process  the  patient 
would  only  have  procured  immunity  from  a  local  action  which  was  never  for- 
midable, and  would  have  ceased  much  earlier  if  loft  alone,  and  an  immunity 
which  is  only  temporary,  as  Mr.  Lee  demonstrated  clearly  by  reinoculating 
a  patient  who  had  previously  been  thoroughly  syphilised  not  very  long 
before,  and  was  thought  to  have  obtained  complete  protection  from  all  future 
infection. 

As  a  method  of  treatment,  therefore,  syphilisation  is  now  given  up,  at  least 
in  this  country  ;  but  it  is  still  practised  as  a  means  of  diagnosis.  If  a  sore 
be  repeatedly  inoculable  it  may  safely  be  pronounced  syphilitic.  Secondary 
sores  can  be  inoculated  a  few  times,  but  not  nearly  so  often  as  suppurating 
primary  chancres.  Those  who  hold  unreservedly  to  Mr.  Lee's  doctrine 
'wonld  believe  that  the  repeated  inoculability  of  a  sore  was  a  contra-indication 
to  the  use  of  mercury. 

A  very  interesting  question  is,  what  degree  of  immunity  does  a  patient 
obtain  by  a  previous  attack  of  constitutional  syphilis  against  a  renewed  in- 

"  *  Med.  Chir.  Trans./  vol.  1.  p.  281. 

*  By  syphilisation  is  meant  the  process  of  inoculating  the  patient  from  the  original  sore 
(say  on  the  genitals)  in  three  or  four  places  in  a  different  part  of  the  body,  usually  the  thigh, 
from  these  on  another  part,  and  so  on,  until  sometimes  the  whole  body  is  covered  with  the 
marks  of  more  than  100  chancres.  (See  the  cases  recorded  in  the  dOth  volume  of  the  *  Med. 
Chir.  Trans.') 
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fcction  ?  To  this  qaestion  we  are  not  in  a  position  at  present  to  gire  an 
altogether  confident  answer.  That  there  is  considei-able  immunity  from  the 
risk  of  another  constitutional  infection  cannot  be  doubted,  but  several  cases, 
recorded  by  careful  observers,  seem  to  show  that  this  immunity  is  by  no  means 
so  complete  as  in  the  case  of  the  emptire  fevers,  though  in  them  it  is  not 
perfect.* 

*  See  a  series  of  cases  of  re-infectioo  reported  bv  Mr.  G.  Gascoyen,  in  the  forthooming 
(dSth)  rolume  of  the  '  Med.  Chir.  Trans.' 
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CHAPTER  XXI. 

ULCERS.     CICATRICES,   AND   THEIR  DISEASES. 

The  process  of  ulceration  has  been  described  in  a  previous  chapter  (see  p. 
11).  When  this  process  has  gone  on  for  some  time  around  a  wound,  so  that 
it  has  spread  to  a  large  size,  or  when,  as  is  more  commonly  the  case,  a  slough 
has  formed  and  come  awaj,  the  granulating  surface  which  is  left  is  called  an 
ulcer,  and  it  maintains  this  name  till  the  healing  process  has  been  completed 
and  the  whole  is  filled  up  and  converted  into  a  scar. 

The  matter  which  is  furnished  during  the  ulcerating  process  varies  in 
character  according  to  the  nature  of  the  ulcer,  being  sanious  or  foul,  ichorous, 
contagious,  *  Ac,  approaching  more  and  more  nearly  to  healthy  pus  as  the 
healing  process  advances.  The  distinctive  characters  of  ulcers  depend  on 
difierences  observed  in  the  base,  the  granulations  and  the  pus  which  they 
secrete,  the  edge,  and  the  parts  surrounding  the  ulcer. 

Ulcers  are  divided  into  classes  (I.),  according  to  the  constitutional  causes 
on  which  they  depend,  and  (II.)  according  to  the  local  characters  which  they 
present. 

I.  With  reference  to  the  constitutional  causes  which  modify  the  character 
of  the  ulcer,  the  following  varieties  are  described  : — 

J..  The  dviple  or  healthy  ulcer,  such  as  that  which  follows  accidental  Healthy 
injury  in  a  healthy  person.  Its  base  is  level  and  slightly  depressed.  The  '* 
granulations  are  florid,  xmiform,  small,  soft,  elastic  to  the  touch,  vascular,  but 
not  usually  bleeding  spontaneously,  and  not  highly  sensitive ;  the  edges  shelve 
gently,  are  not  peculiarly  hard,  and  are  of  an  opaque  white  at  the  circum- 
ference, where  the  epithelium  is  condensed  and  heaped  up,  getting  redder 
towards  the  ulcer ;  the  pus  is  healthy  or  *•  laudable.' 

This  form  of  ulcer  will  heal  under  the  simplest  treatment,  or,  in  fact, 
under  no  treatment  at  all,  if  defended  from  all  irritation  or  congestion.  If 
the  patient  is  obliged  to  go  about  the  ulcer 'should  be  protected  from  conges* 
tion  by  strapping  and  bandage.  This  is  most  thoroughly  done  by  the  plan 
called  Baynton's.  The  limb  is  encircled  with  strips  of  strapping,  each  lying 
half  over  the  one  below  it,  and  all  crossing  in  front,  from  an  inch  below  to 
as  much  above  the  ulcer,  and  is  evenly  bandaged  from  the  foot  to  some 
distance  above  the  sore. 

>  The  specific  characters  of  pus  have  not  been  much  studied,  but  we  sometimes  see  the 
inoculability  of  matter  tested  in  the  case  of  ulcers  or  sores  presumed  to  be  syphilitic,  and  in 
cases  of  gonorrhoeal  ophthalmia.  Syphilitic  pus  will  excite  a  specific  action,  reproducing  a 
similar  action  for  a  great  number  of  times  in  cases  of  soft  sore,  and  something  similar  takes 
place  in  hard  sores  which  have  been  inflamed.  The  inoculation  of  ordinary  pus,  on  the 
contrary,  only  causes  a  little  pimple,  which  soon  disappears.  So  with  gonorrhcsal  matter. 
Pus  taken  from  a  case  of  acute  gonorrhcca  and  placed  in  the  conjunctival  sinus  will  excite  the 
most  acute  inflammation,  often  rapidly  destroying  the  eye,  while  pus  from  an  ordinary  abscess 
will  only  cause  a  slight  and  transient  inflammation,  and  often  none  at  all. 
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2.  The  nearest  to  healthy  ulcers  are  inflammatoiy.  They  are  usually  single 
and  small ;  the  skin  around  is  hot  and  red,  often  oedematous,  with  burning  pain 
in  the  part.  The  base  is  level  and  little  depressed,  but  ragged  and  flocculent; 
the  granulations  are  generally  absent,  so  that  the  base  looks  raw ;  it  is  ruddy 
in  colour,  or  ash-grey,  or  yellowish,  with  thin  adherent  sloaghs.  The  edges 
are  abrupt,  irregular,  or  shreddy.  The  pus  is  ichorous,  thin,  watery,  excoria- 
ting the  edges,  and  frequently  bloodstained. 

In  the  treatment  of  such  ulcers  the  main  point  is  to  subdue  the  inflauj- 
mation  by  rest  in  the  raised  position  of  the  limb,  with  warm  soothing  appli- 
cations, such  as  warm  Goulard- water  Oss.,  tinct.  opii.  |  j,  on  a  thick,  soft  ra^ 
or  compress  of  lint  covered  with  oiled  silk.  In  some  cases  benefit  seems  to 
accrue  from  applying  leeches  at  a  distance. 

The  patient  is  often  weak,  and  requires  tonics  and  support. 

3.  The  eczemalotes  resemble  the  inflammatory  ulcers,  but  are  complicate! 
with  eczema  of  the  surrounding  skin.  The  constitutional  condition  which  is 
the  remote  cause  of  the  eczema  must  be  discovered  and  treated — whether  it 
be  gout  struma  or  other  cachexia — and  the  cczematous  skin  must  be  treated 
as  well  as  the  ulcer.  Wet  strapping  to  the  limb  is  often  useful,  i.e.  the  appli- 
cation of  strips  of  wet  linen  exactly  in  the  same  way  as  the  strips  of  diachylon 
or  other  plaister  would  be  used  for  strapping  it,  the  application  being  kept 
moist  by  wetting  it  as  often  as  necessary  ;  or  blotting-paper  may  be 
applied,  or  the  skin  dusted  with  starch  or  washed  over  with  nitrate  of  silver 
lotion.  Nayler  recommends  an  ointment  of  red  precipitate  of  mercury,  5  to 
10  grains  to  the  ounce,  covered  with  a  compress  of  linen  wrung  out  of  hot 
water.* 

Paget  *  says :  *  It  is  probably  these  more  than  any  other  ulcers  that  have 
given  rise  to  the  question  whether  ulcers  should  always  be  cured  if  possible. 
There  is  sufficient  reason  to  believe  that  the  cessation  or  cure  of  an  established 
eczema  has  been  attended  with  serious  disease  of  the  brain  or  other  internal 
organ ;  the  same  may  happen  with  an  ulcer  of  this  or  probably  some  other 
kinds.  The  event  is  certainly  very  rare,  but  it  may  often  be  right  to  guard 
against  it  by  making  an  issue  in  some  place  more  convenient  than  the  ulcer, 
or  by  renewing  the  cutaneous  disease  by  counter-irritants.' 

Ulcers  similar  to  the  eczematous  form  in  other  constitutional  eruptions. 

4.  Gold  ulcers  resemble  small  inflammatory  ulcers,  occurring  spontaneously, 
especially  at  the  ends  of  the  fingers  and  toes,  preceded  by  severe  pain  and 
small  inflammatory  spots.  They  occur  in  persons  of  feeble  circulation,  whose 
feet  and  hands  are  always  cold,  and  the  parts  around  them  are  livid  and  cold 
to  the  thermometer. 

The  treatment  is  by  dry  applications  or  stimulating  lotions,  tonics,  espe- 
cially iron,  with  purgatives,  warm  clothing,  warm  bathing,  and  exercise. 

5.  Senile  ulcers  somewhat  resemble  the  inflammatory,  but  with  more 
tendency  to  sloughing.  The  base  of  the  ulcer  is  generally  dry,  the  granula- 
tions rusty  in  colour,  and  surrounded  with  a  dusky  pinkish  area.  The  skin 
is  sometimes  sloughing  in  one  part  while  the  ulcer  is  healing  in  another. 
Such  ulcers  are  found  in  the  dry,  withered  limbs  of  those  *  who  are  growing 
old  with  either  a  timely  or  premature  degeneracy.* 

For  their  treatment,  besides  generous  diet,  wine,  tonics,  opium,  warmth, 
and  all  the  comforts  which  old  age  should  have,  stimulating  and  balsamic 


See  the  chapter  on  Eczema  in  Nayler*s  '  Diseasea  of  the  Skin/  2nd  ed. 
•  Syst.  of  Surg.,*  vol.  i.  p.  184,  2nd  ed. 
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applications  are  reciaired.  Paget  recommends  strapping  them  with  equal 
parts  of  Ung.  Resina)  and  Balsam  of  Pern  spread  on  lint. 

6.  Strumous  ulcers  are  such  as  occur  in  strumous  subjects,  usually  in  Stmnious 
combination  with  other  local  symptoms.     They  often  follow  on  suppurating   "  ®*"' 
glands  or  softening  of  subcutaneous  masses  of  tubercle,  as  evidenced  by  the 
presence  of  small  nodular  masses,  which  soften,  with  a  low  inflammation  of 

the  skin  over  them.  They  are  often  multiple,  the  individual  ulcers  being 
originally  small  and  oval,  but  afterwards  coalescing  into  irregular  shapes. 
They  are  found  more  frequently  in  the  situation  of  the  lymphatic  glands,  i.e. 
in  the  neck  and  groin,  and  are  frequent  on  the  face  and  head  ;  but  they  do 
also  occur  on  the  limbs.  The  base  is  soft,  unequal  in  level,  the  granulations 
are  large,  pale,  soft,  oodematous,  often  exuberant,  and  bleed  easily  ;  the  pus 
is  thin,  greenish-yellow,  and  possibly  curdy  ;  the  edges  are  undermined,  pale 
pink  or  purplish,  with  overhanging,  thin,  or  in'Cgularly  hardened  skin,  and 
there  is  often  a  warty  growth  of  the  papilla)  around  (particularly  in  the 
hands  and  feet),  which,  combined  with  the  other  characters  of  the  edges, 
gives  some  resemblance  to  epithelioma,  but  strumous  ulcers  want  the  hard 
base,  sinuous  raised  border,  and  rapid  progress  of  cancerous  ulcers.  There  is 
seldom  much  pain,  though  where  they  have  existed  long  the  parts  around 
become  oedematous. 

The  edges  often  require  to  be  destroyed  with  caustic  potash  before  the 
sore  will  heal. 

The  general  treatuient  of  struma  must  be  pursued,  and  the  ulcers  locally 
stimulated  with  iodine  in  the  form  of  ointment,  or  of  lotion  applied  on  linen 
strapping,  or  with  nitrate  of  silver  lotion.  Tlieir  scars  are  often  causes  of 
deformity,  either  by  contraction  or  by  overgrowth,  which  is  more  frequent, 
and  which  must  be  combated  by  repeated  slight  blistering. 

Very  deep,  obstinate,  and  extensive  ulcers  may  justify  amputation,  par- 
ticularly when  situated  near  the  ankle,  and  when  any  neighbouring  joint  or 
bone  is  simultaneously  affected. 

7.  Scorbutic  ulcers  are  those  which  accompany  scurvy,  and  derive  their   Soorbatic 
pecaliarities  from  the  effusion  on  their  surface  of  the  same  semi-organised      ^^'^ 
platttic  material  which  occasions  the  swelling  of  the  gums,  the  intermuscular 
swellings,  and  the  vibices  and  petechiae  of  scurvy. 

The  ulcers  are  livid,  with  irregular,  swollen  borders,  their  surface  covered 
with  a  dark,  spongy,  footid  crust,  which  adheres  so  strongly  that  its  removal 
causes  free  bleeding,  and  which  is  rapidly  reproduced.  The  treatment  must 
be  directed  to  the  constitutional  disorder.  When  this  is  removed  the  ulcer 
becomes  of  a  simple  nature. 

8.  Grouty  persons  often  suffer  from  inflammatory  or  eczematous  ulcers.  Gouty 
but  the  proper  gryicty  ulcer  is  that  which  is  found  over  gouty  deposits  or  in  **"* 
parts  distinctly  gouty,  and  it  usually  involves  only  part  of  the  thickness  of 

the  skin.  The  base  is  florid,  the  granulations  absent,  or  greyish  or  yellow, 
the  edges  low  and  shelving,  the  pus  thin  and  ichorous,  frequently  leaving  a 
white,  chalky  deposit.  The  ulcers  are  very  indolent,  *  exceedingly  slow  in 
getting  either  better  or  worse.* 

The  treatment  here  again  is  directed  to  the  disorder  of  the  constitution. 
The  local  treatment  is  limited  to  wator-dressing,  simple  cerate,  or  weak  solu- 
tions of  nitrate  of  silver. 

9.  Syphilitic  ulcers  are  those  which  form  on  the  skin  in  secondary  or   Svphilitic 
tertiary  syphilis.     They  are  situated  usually  on  remote  parts,  but  the  genital   "^**^ 
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organs  may  also  lie  affected  with  secondary  Bores,  and  it  seems  certain  that 
the  matter  from  anch  sores  i«  contagiouB. 

Secondary  iilcerB  are  much  more  rare  than  tertiaiy.  They  generally 
proceed  from  the  sloughing  of  parts  affected  with  pnBtnlar  cmptiona  in 
ca<?hectic  persons. 

Tertiary  syphilitic  ulcers  *usnally  appear  among  the  latest  signs  of 
syphilis,  and  are  most  Bevei*e  in  those  who  are  most  reduced,  whether  by  the 
Byphiliiic  poison  abiding  in  them  or  by  mercury,  or  both^  or  by  poverty, 
intemperance,  or  naturally  unsonnd  congfeitntion.  Thero  is  probably  no 
forov  of  ulcer  iu  which  the  inflnence  of  all  these  evils  is  more  intensely  felt/ 

Tertiary  ulcers  are  divided  into  two  foniiR,  not,  however,  generally  dis- 
tinguishable at  a  late  stage  ;  (a)  the  superfjctal^  which  follows  on  rnpia  or 
some  other  ulcerative  eruption,  sometimes,  though  not  Tisually,  commingled 
with  fiuch  eruption.  These  are  best  known  by  their  annular  or  horseshoe 
form  J  spreading  from  the  exterior,  while  healing  from  the  inside  (serpigo), 
and  are  often  multiple,  arranged  in  some  circular  or  curved  figure.  Their 
local  characters  are  not  otherwise  very  decisive,  and  the  diagnosis  is  made 
from  the  history  or  concomitant  symptoms.  Sometimes  the  discharge  is 
heaped  ap  into  scabs  resembling  those  of  rnpia.  These  ulcers  have  usually 
no  induration,  and  often  do  not  penetrate  the  whole  cutis, 

(&)  The  dsep  tertiary  ulcer  usually  commences  in  the  softening  of  a  sub- 
cutaneous gummatous  swellin'^,  over  which  the  skin  gives  way,  leaving  a 
circular  sore,  which  looks  iis  if  the  skin  liad  been  punched  out.  The  base  of 
the  Bore  is  often  found  sh>oghing.  The  sore  is  at  firHt  surrounded  by  a  ring 
of  induration,  which  is  gradually  destroyed  and  falls  into  the  ulcer.  There 
is  often  an  area  of  daaky  redness  round  the  ulcer,  which  forms  a  contrast  to 
the  pink  halo  already  desciibed  as  surrounding  the'  strumous  ulcer.  Tertiary 
ulcers  may  extend  to  any  depth,  through  the  fascia  to  the  muscles,  perios- 
teum, or  bono.  They  occur  in  late  stages  of  syphilis,  often  with  no  other 
syphilitic  symptoms,  though  iu  other  cases  ostitis  or  periostitis  may  be 
piTsent  elsewhere.  Frequently  the  diagnosis  can  only  Ikj  made  by  the 
effects  of  specific  treatment.  In  ulcers  situated  on  the  leg  it  is  useful  to 
remember  that,  tho  simple  and  the  varicose  ulcers  generally  occur  on  the 
inner  aspect  of  the  limb,  a  little  above  the  malleolus,  and  are  usually  single ; 
while  the  syphilitic  ulcers  occur  more  often  on  the  outer  side,  and  are  com- 
monly multiide,  very  often  appearing  aimultaneously  on  both  legs,  and  some- 
times nearly  or  quite  symmetrical  on  both, 

8i>ecific  treatment  is  usually  of  no  use  bo  long  as  the  ulcer  is  inflamed  ; 
but  when  by  rest  and  soothing  applications  all  inflammatory  complications 
have  been  subdued  it  generally  succeeds  rapidly.  The  iodide  of  potassium, 
in  full  doses  of  gr.v-viij  or  x  thioo  times  a  day,  usually  procures  the  speedy 
healing  of  the  nicer,  which,  however,  in  many  cases  soon  breaks  out  again. 
For  permanent  cure  a  course  of  mercury  is  generally  necessary,  and  it  is  best 
aflministered  in  the  form  of  the  ealomel  vapour-bath,  either  applied  to  the 
whole  body,  with  pome  mercurial  ointment  or  lotion  to  the  partj  or  in  the 
form  of  local  fumigation;  and  in  that  case  smaller  doses  of  the  salt  suffice  : 
about  5  grains,  in  a  small  lamp  surmounted  by  a  tube,  with  a  mouthpiece 
fitting  the  sore,  will  usually  be  enough,  if  applied  every  night  so  long  as  the 
sore  is  open,  and  followed  by  a  somewhat  larger  dose  up  to  the  end  of  six 
weeks,  the  quantity  being  regtilatod  by  the  state  of  the  gums. 

10,  Lupotis  ulcers  are  characterised  by  the  precedence  of  the  tubercles  cf 
lupus,  which,  however,  perish  in  the  ulceration.     They  are  more  common  on 


RODENT  ULCER 


383 


^e  face  tban  on  any  other  pari-,  and  particnlarly  the  aim  of  the  nose, 
where  the  skin  joins  the  mucous  membrane,  and  arc  frequently  accompanied 
by  perforating  ulcers  of  the  septum  nasi  or  in  the  pharynx.  They  generally 
occur  in  persona  of  strumous  constitntion.  The  bas&is  pale  and  in  some 
cases  level,  bat  in  others  covered  with  coarse,  dusk^^  prominent  granulations, 
raised  highest  at  the  centre  of  the  sore.  The  borders  arc  abrupt,  irregular, 
eroded,  and  sometimes  glightly  raised  and  thickened  ;  the  pus  often  scabs  on 
the  surface.  The  ulceration  slowly  extends  at  the  margins  and  beneath  the 
scabe  till  it  perforates  the  parts  below,  tis  the  cartilages  and  bones  of  the 
nose,  the  mucous  membrane,  &c.,  though  still  without  pain. 

These  ulcers  are  allied  to  struma,  of  which  other  symptoms  may  be 
present,  and  the  getieral  treatment  is  the  same,  but  they  are  seldom  got  to 
heal  without  destroying  the  surface  of  the  ulcer.  This  is  beat  done  by  one 
of  the  powerful  caustics^  as  potassa  fusa  or  acid  nitrate  of  mercnry.  Other 
forms  of  lupus  are,  however,  frequently  met  with — the  chronic,  or  lupus 
nonexedens,  the  syphilitic,  the  erythematous,  &c.,  for  the  full  description  of 
which  I  must  refer  to  works  on  diseases  of  the  skm,* 

The  contraction  of  lupous  ulcers,  especiaUy  around  the  mouth  or  the 
orifice  of  the  nose  or  near  the  eyelid,  gives  rise  to  deformity,  which  is  best 
tmatcd  when  it  assumes  the  form  of  an  annular  constnction  by  gradual 
dilatation  with  sea-tangle  tents  or  ivory  wedges,  and  in  oSBe  of  ectropion 
by  a  plastic  operation,  which  will  be  found  described  in  the  chapter  on 
Affhctions  op  tub  Eye. 

11.  Rodent  ulcer  is  very  like  lupous  ulcer,  but  it  occurs  later  in  life  ;  the  Rodent 
latter,  like  other  strumous  affections,  is  more  common  in  early  years.  Rodent  ^l«e«» 
uU*ers  occur  most  commonly  on  the  face  and  head,  though  they  are  found 
also  on  the  female  organs  of  generation  and  breast,  as  well  as  in  other  parts. 
They  spread  gradually,  with  little  acute  pain,  but  sometimes  with  constant 
atrhing,  destroying  all  the  parts  with  which  they  come  in  contact,  so  as  some- 
times to  remove  every  feature  of  the  face,^  They  are  therefore  sometimes 
classed  with  the  cancers  ;  ^  but  they  lack  the  solid  deposit  and  characteristic 
cells  of  epithelioma,  and  they  are  not  attended  with  glandular  disease  or  with 
deposit  in  remote  parts. 

Their  edges  are  usually  smooth^  hard  and  rounded,  sometimes  slightly 
tubercular.  The  base  is  tough  and  hard,  smooth,  yellowish  red,  half-dry  and 
glossy  ;  but  when  any  granulations  are  present  they  are  somcti mess  exnliierant. 
In  rare  cases  there  is  a  warty,  lobed  mass  like  epithelioma,  and  such  cases 
can  only  be  distinguished  from  epithelial  cancers  by  the  microscope.  The 
ulcer  is  indistinguishable  by  the  naked  eye  from  opitheliomatons  ulceration, 
and  cases  ai*e  given  by  Moore  and  others  in  which  *  epithelial  cells,  and  brood 
cells,  like  the  section  of  an  onion,*  w^ere  found,  as  in  epitheliomsi,  but  such 
cases  would  by  most  surgeons  be  called  epithelial  cancer.  The  cases  which 
are  most  satisfactorily  distinguiished  from  epithelioma  ai*e  those  in  which  *  the 

*  See  especially  Naykr  in  '  Diseas&i  of  tlio  Skin/  2nd  ed,,  for  a  rery  careftit  deacription  of 
the  various  fauna  of  lupus. 

■  iSe<? a  preparation  at  i^t.  George's  Hospital  Muaeum  (Sor.xvi.  No,  57),  ia  which  the  pntient 
hved  for  a  long  time  with  ev^ory  feAtore  of  his  face  removed,  except  one  eye ;  the  eye  and  ike 
tongue  being  in  the  sjima  commrm  cavity. 

•  An  int4?reating  little  work  wna  pnliliKhed  in  18B7,  'on  Rodent  Ciinccr/  hy  the  hite  Mr. 
Ct  H.  Moope^  which  is  well  worth  readiug.  Mr.  Mooro,  howover,  clearly  distinguiBhes  between 
the  local  malignity  of  nident  ulcer  and  the  conbtitutional  infection  of  cancer;  in  fact,  the 
niftiti  object  of  hiH  book  in  to  shaw  the  possibility  of  eradicating  rodent  ulcer  permanently  by 
Adequate  tiirgical  operation. 
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disease  is  made  up  of  »ncli  intiorent  migcrascopic  corpuscles  that  it  has*  been 
likened  to  a  chronic  nicer  of  the  leg  and  to  a  perforating  nicer  of  the 
stomach/     (Moore,  p.  13.) 

The  most  perfect  general  health  is  quite  compatible  with  the  most  exten- 
sive destruction  of  the  tissnes  by  rodent  nicer.  In  the  case  above  referred 
to  the  patient  lived  for  jcars  in  good  health  with  almost  the  whole  face 
destroyed,  and  then  died  of  old  age.  Fnilher,  it  has  been  abundantly  proved 
that  if  the  parts  concerned  in  the  rodent  nicer  be  entirely  removed^  so  that 
nothing  bat  healthy  parts  are  left,  the  patient  may  live  for  an  nnlimited 
period  withont  the  retnm  of  the  disease.  In  other  cases,  however,  it  has 
returned,  probably  on  account  of  incomplete  removal. 

The  indication,  therefore,  is  to  remove  the  disease  thoronghly  and  coi 
pleteiy,  and  this  is  bc*st  done  by  a  combination  of  the  knife  and  caust?ca, 
All  the  visiblcnlcer  having  been  cnt  out  freely,  the  part  sliould  be  left  for 
day  or  two  tDl  the  bleeding  has  quite  ceased,  and  then  an  active  caustic, 
such  as  the  chloride  of  zinc,  spread  on  lint,  is  to  be  freely  apph'ed  to  th 
exposed  soft,  parts.  If  the  bones  are  implicated  they  must  be  soaked  i] 
strong  Rnlplinric  acid  until  they  come  away.  I  well  remember  seeing  at  the 
Middlesex  Hospital  a  case  which  had  been  thns  treated  with  success,  in  which 
a  great  part  of  the  side  of  tlie  face  and  one  eye  hsd  been  removed,  and  Ui© 
neighbouring  part  of  the  base  of  the  skull,  so  that  in  looking  into  the  gap 
the  pulsation  of  the  brain  was  perceptible  over  a  large  surface.  The  hiatus 
in  the  face  had  been  cleverly  filled  up  by  a  mask  of  vulcanite  painted  to 
resemble  the  natural  features. 

12.  Otivcrrim^  ulcers  occnr  either  from  the  adherence  of  the  skin  to  a 
cancerous  mass  or  from  the  deposit  and  softening  of  cancer  in  the  skin  itself. 
Those  which  commence  io  the  skin  are  generally  of  the  epithelial  variety. 

The  edges  of  cancerous  ulcers  are  raised  and  everted,  hard,  nodular,  and 
warty.  Their  gTamilations  are  coarse,  nneven,  deepest  in  the  centre  of  the 
sore,  and  they  bleed  spontaneouRly  ;  the  base  is  hard,  nodular,  and  surrounded 
by  the  cancerous  deposit ;  the  pus  is  foul  and  ichorous.  There  are  oftcai 
enlarged  glBnds  or  other  cancerous  deposits  in  the  neighboarhood. 

It  is  sometimes  of  importance,  and  especially  in  tumoni-s  of  the  breast^  to 
distinguiph  the  ulceration  produced  by  a  cancerous  tumour  from  that  which 
may  be  caused  by  any  other  ft^jmiation. 

The  main  STgn  ia  that  cancerous  tumours  cause  ulceration  by  infiltrating 
the  skin  with  cancer,  which  then  breaks  down,  while  innocent  tumours  cause 
ulceration  by  pi*essure  only.  Therefore  in  the  hitter  case,  besides  the  absence 
of  all  other  signs  of  cancer,  it  will  be  noticed  that  the  skin  is  merely  thinned, 
and  retains  its  perft^ct  softness  and  flexibility  even  up  to  the  edge  of  the 
opening. 

The  treatment  of  cancerotis  uletrs  consists  in  removing  the  whole  part  on 
which  they  are  situated  whenever  tbiit  is  possible.  In  parts  which  do  not 
admit  of  amputation  the  skin  aronnd  the  ulcers  may  be  freely  cut  away,  and 
in  some  instances  a  healthy  cicatrix  will  be  obtained,  and  the  disease  at  any 
rate  temporarily  checked.  If  this  also  is  impossible  only  palliative  ti^eat- 
ment  can  bo  adopted  in  most  cases — i.e.  some  application  which  will  keep  the 
wound  clean,  and  a  snflicieocy  of  opium  or  other  narcotic  to  allay  the  pain-- 
thongh  there  is  no  objection,  if  the  disease  lias  not  gone  too  far,  to  the  remov 
of  the  ulcerated  surface  with  some  powerful  caustic,  of  which  the  sulphuric 
aeid  made  into  a  paste  with  asbestos  seems  the  least  painful.  This  treat- 
ment, indeed,  can  only  be  regarded  as  palliative,  for  the  disease  is  almost 
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sure  to  return  soon,  even  if  the  caustic  should  succeed  in  removing  it  for  a 
time. 

II.  The  following  varieties  of  ulcer  depend  on  local  conditions  :  — 

13.  Varicose  ulcers  are  such  as  are  occasirmed  by  the  pressure  of  the  blood  Varicose 
in  varicose  veins  above,  rendering  the  skin  congested  and  prone  to  low  inflam-      ^"* 
mation.     These  ulcers  are  of  the  ordinary  chronic,  inflammatory,  or  eczema- 

tous  kind,  and  are  situated  usually  above  the  inner  ankle.  Well-regulated 
pressure,  and  the  maintenance  of  the  elevated  position  of  the  limb,  are  neces- 
sary adjuncts  to  the  ordinary  treatment  above  described ;  or  the  veins  may 
be  obliterated  by  operation  (see  the  chapter  on  Diseases  of  Veins).  Tonic 
medicines  are  indicated,  and  opium  is  useful  where  there  is  pain  or  inflam- 
mation. 

14.  (Edematous  or  rveaJc  ulcers  ai-c  such  as  occur  on  oedematous  limbs,   (Edema- 
and  the  granulations  of  which  are  cedematous  from  partaking  of  the  general  ^^^ 
oedema,  or  from  being  constricted  by  a  neighbouring  scar  or  by  tense  skin,   ulcere. 
The  remedies  are  to  reduce  the  oedema,  to  apply  astringents  to  the  granula- 
tions, to  strap  and  bandage  the  ulcer  and  the  whole  limb  below  it;  or,  in 

some  cases,  to  divide  the  constricting  medium. 

15.  Exuberant  ulcers  are  those  in  which  the  granulations  project  con-   Exuberant 
siderably  beyond  the  surface,  but  are  free  from  any  cancerous  deposit.     In  ^**"' 
such  cases  the  general  health  must  first  be  carefully  attended  to,  free  purga- 
tion being  usually  necessary ;  the  gitmulations  ai^e  to  be  repressed  by  pres- 
sure and  by  the  light  application  of  stick-caustic. 

16.  Hcemorrhagw  ulcers  are  such  as  bleed  from  a  great  variety  of  causes ;   Hsemor- 
bursting  of  varicose  veins  and  venous  congestion  are  the  common  causes,   ""h^gic 
Phagedaenic  and  cancerous  ulcers  not  unusually  bleed  spontaneously.     Vica- 
rious  menstruation   and  ulceration  into  a  bloodvessel  are  other  but  much 

rarer  causes  of  bleeding. 

The  appropriate  treatment  is  involved  in  the  discovery  of  the  cause. 

17.  In  neuralgic  ulcers  the  pain  generally  depends  on  some  unhealthy  Xeuralgio 
condition  of  the  ulcer  or  on  some  local  cause — true  neuralgia  attacking  an  "***"• 
ulcer  is  much  rarer.     The  remedy  is  to  cure  the  ulcer,  for  which  purpose  its 
division  is  often  indicated.    The  painful  ulcer  of  the  anus  is  an  example ;  but 
painful  ulcers  of  the  legs  are  also  often  brought  to  heal  by  complete  division, 

under  ansesthesia,  the  knife  being  carried  through  their  whole  extent  in 
various  directions. 

18.  Inflamed  ulcers  are  distinguished  from  the  *  inflammatory  '  described   Inflamed 
above,  in  that  the  inflammation  in  these  depends  on  a  local  irritation,  while  "^**"" 
in  those  it  is  part  of  a  constitutional  condition. 

In  inflamed  ulcers  there  is  an  increase  of  pain  with  redness  and  oedema 
around  them — the  discharge  is  copious  and  bloody ;  the  granulations  be- 
come swollen  and  congested,  and  then  slough ;  the  edges  are  often  abrupt 
or  jagged.  Such  inflammation  occurring  in  a  callous  ulcer  is  often  cura- 
tive, as  in  the  treatment  by  blistering,  or  the  inflammation  excited  by 
erysipelas. 

The  indications  of  treatment  in  an  inflamed  ulcer  are  to  remove  any 
source  of  irritation,  to  apply  soothing  warm  lotions,  and  to  enforce  rest. 

19.  The  callous^  chronic^  or  imlolent  ulcer  is  usually  situated  on  the  leg.   Callous  or 
with  its  long  axis  parallel  to  that  of  the  limb.     Sometimes  it  encircles  the   |°<lo^«n^ 
leg.     Its  base  is  deep,  flat,  pale,  or  tawny,  and  adherent  to  the  deepest  parts  ; 

the  graimlations  are  very  small ;  the  edges  raised  and  callous,  with  heaped- 
np  white  epidermis  ;  the  pus  is  thin  and  often  offensive.     The  kinds  of  ulcer 
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thiis  modified  are  UHtiaHy  the  s^rpliiliiic,  iuflammaiory,  and  eczematooa ;  but 
any  kind  of  uber  may  become  chronic,  and  when  a  specific  ulcer  doiss  so  the 
specific  treat ra cut  ceases  to  be  efficient. 

The  most  eftectivo  plan  of  treatment  is  by  blistering — &  common  blister 
applied  oyer  the  whole  sore  and  its  edges  often  sets  up  an  ioflammatoty  actioi 
which  leads  to  cicatrisation^  and  removes  the  heaped*up  epidermis,  whid 
seems  to  interfere  with  the  healing  of  the  edges.  It  is  not  very  painful,  and 
the  epidermal  tissues,  or  their  scar-Hke  islands,  which  the  blister  may  re- 
move from  the  surface  of  the  ulcer,  are  of  no  real  viilue  jn  clusing  the  sore. 
Slighter  cases  may  be  brought  to  heal  by  strapping  and  bandage,  with  some 
exercise  of  the  limb;  and  opium  internally  Eeems  often  of  service.  In  the 
more  advanced  cases  incisions  mny  be  made  throagh  the  nicer  and  through  its 
base  well  into  healthy  parts  on  all  sides.  And  there  are  callous  ulcers  which 
cannot  be  brought  to  heal,  and  in  which  amputation  may  be  justifiable.  But 
the  heaiiog  of  all  obntioate  forms  of  ulcer  has  lately  been  rendered  much 
more  feasible  by  the  introduction  nf  the  method  of  skin -grafting — a  method 
which  is  often  used  to  expedite  the  process  of  healing  in  a  large  nicer  or  to 
supply  material  in  one  which  (like  the  surface  of  a  burn)  Is  go  lai^e  that 
no  healthy  scar  can  be  formed  on  it,  ^1 

20.  Phaged(33nic  aicers  have  been  already  treated  of  (page  51).  ^^M 

The  healing  of  an  ulcer  produces  a  scar  or  cicatrix.  The  pi'oce^s  has 
been  descril>cd  above  (p.  12)  ;  and  whou  the  scar-tissue  remains  permanent, 
although  the  scar  is  ugly  and  of  a  lower  organisation  than  the  natural  parts, 
yet  it  causes  no  important  inconvenience.  But  the  imperfect  vascularity  of 
scars,  their  low  and  abnormal  growth,  and  the  absence  from  them  of  ih© 
sebaceous  and  sweat-glands  which  lubricate  the  natunil  skin,  lender  them 
peculiarly  liable  to  various  disease  and  degenei'ations,  which  it  will  be  conve- 
nient to  describe  briofiy  in  this  place. 

The  most  common  surgical  complication  of  a  large  scar  is  its  breaking 
down  and  ulcerating,  n  very  common  event  in  ileep  and  exteusivo  sc^rs.* 
Such  ulcei*s  are  slow  to  heal,  and  are  very  prone  to  recnr,  so  that  oflen  when 
the  scar  is  seated  on  a  limb  amputation  becomes  necessary. 

The  scars  of  large  burns  are  peculiarly  liable  to  this  degeneration,  which 
is  best  combated  by  at  tempting  to  implant  fresh  tissue  in  the  soi*e  by  mciins 
of  skin-gnifting.  Grafting,  however,  will  not,  in  all  prolmbility  prove  suc- 
cessful until  some  healthy  action  has  been  set  up  in  the  part,  which  may  be 
eflected  by  some  active  stimulant,  as  iodine,  in  iuci'easingly  strong  solution, 
or  pei'haps  brushed  over  the  part  pnre,  or  blistenng  fluid  ;  though  before 
making  trial  of  sach  powerful  irritimts  it  is  well  to  tty  the  gentler  stimulus 
of  mercurial  lotions  or  some  of  the  balsttms.  As  prophylactic  measures 
ngainsi  this  tendency  to  ulceration  everything  which  tends  trO  promote  rapid 
union  of  the  wound  may  be  reckoned,  and  all  possible  mc^ns  should  be  used 
to  protect  largo  scars  from  cold  and  fmm  any  accidental  fnetion  or  violence. 

Another  common  and  very  distressing  afiection  of  scars  is  neuralgiai  or 
constantly  recurring  pain.  This  proceeds  sometimes  from  unknown  or  con- 
stitntional  causes,  in  which  case  it  must  be  treated  like  any  other  neuralgia, 
in  others  from  local  peculiarity,  as  from  adhesion  of  the  sc4ir  to  a  subjacent 
bone,  or  from  implication  of  the  enlarged  ends  of  nerves  in  the  cicatrix,  and 

1  '  Of  all  BCiiTs/  Btijh  Sir  J.  Paget,  *  none  are  ao  fendy  to  iikerate  as  thu&c  that  vdhero  to 
Ijoncs ;  and  the  ulccmtiyn  may  hiippen  twenty  or  mow  years  after  their  formnlion/ 
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such  conditions  may  in  some  eiiaes  be  i-elieved  by  sulx*iitaneoas  sepamtion  of 
the  scar  from  tiic  underlying  tissues,  or  by  removal  of  the  affected  nerve  or 
nerves. 

A  defect  wbieh  i.s  very  frequent  in  sluwly-forming  scai's  (and  especially  tboBe  Excessive 
that  fill  low  strumous  ulcers)  is  their  exeoshlve  formation.  Tbcir  superficial  ^^'^^^r***" 
part  is  heaped  up^  cord-like,  and  very  ban!,  and  they  fidhero  in  auonmitural 
manner  to  the  deeper  tissues.*  This,  like  every  other  defect  of  scars,  is  best 
obviated  by  getting  the  wound  to  heal  rapidly  if  that  be  possible.  Other- 
wise it  beeomcB  vei^'  difficult  to  currLCt  it,  tljc  only  available  means  beings  to 
reduce  it  by  constant  blistering  or  paiuting  with  iodine. 

Closely  allied  to  this  is  tlie  limited  excess  by  which  one  or  more  and  often 
very  numerous  flat,  rounded  tumours  are  formed  on  the  cicatrix.  When  such 
keloid  growth  is  solitary  it  is  diflicult  to  see  any  difterence  between  it  and 
an  excess  of  sear.formation.  But  when  anuml>er  of  small  scattered  tumours 
occur  upon  a  large  scar  the  distinction  becomes  apparent.  The  structure  of 
these  tumours  is  identical  with  that  of  the  scar,  viz.  a  lowly-organised  fibmus 
tissue,  only  mingled  in  keloid  with  *  cell  strueturcs  in  progress  of  development, 
or  arrested  and  dt^^gcnemte  in  their  incomplete  forms/  to  an  extent  whicli  is 
not  seen  in  merely  thick  scars.  The  admixtare  in  these  keloid  growths  of 
cells  in  process  of  development  con'esponds  to  the  tendency  of  such  growths 
to  increase,  and  to  the  irritation  which  they  sometimes  canse^  and  their  pro- 
perty of  rctarning  after  removal,  wliich  is  sometimes  very  troublesome.  The 
ae  remedies  as  for  excessive  growth  may  be  tried,  but  ai-e  usually  of  little 
fcvail ;  and  the  excision  of  the  growth  is  often  followed  by  its  return  of  a 
larger  size,  so  that  it  is  very  doabtful  policy  to  operate,  excej)*  in  cases  where 
the  whole  part  can  be  removed,  and  healthy  surfaces  brought  together  for 
immediate  union.  TIuh  can  usnally  be  done  in  the  growth  which  follows 
occasionally  in  the  lobule  of  the  ear  after  piercing  for  earrings,  though  no 
ach  operation  should  be  recommended  unless  the  growth  is  ideally  of  a  size  to 
ftuse  considemble  defnrmity,  and  is  on  the  incixjase.  The  keluid  of  scars 
liffers  from  the  Hrue  keloiil '  of  Addison  in  certain  particuhus  which  will  be 
pointed  out  in  the  chapter  on  diseases  of  the  Skin. 

Other  forms  of  tumour  are  occasionally  met  with  in  scars,  but  the  epi- 
thelial cancers  are  the  only  tumours  of  much  practical  importance.  Tliey 
were  first  luinutely  nud  accai'ately  descrilied  by  Mr.  Cocsar  Hawkins  as 
'  warty  tumours  of  eiea trices.'  '  The  great  majority  of  such  tumours  are 
epithelial  cancers^  and  all  ought  to  be  regarded  and  treated  as  being  of  this 
nature,  though  in  some  rai-er  cases  it  seems  that  their  course  is  that  of  an 
innocent  tnmonr  ;  in  fact,  a  mere  collection  of  large  warts  growing  on  the 
^nrface  uf  the  scar.  Such  tumoui*s  form  most  eommunly  on  scars  of  slow 
Drmatiiin,  as  those  of  buiiis,  and  especially  on  those  which  used  to  follow  the 
OEQ plicated  superficial  injuries  inflicted  in  a  military  dogging.  As  in  other 
BB  of  epithelioma,  the  complete  removal  of  the  part  affected  holds  oat  a 
olerably  good  prospect  of  complete  recovery,  or  at  least  of  a  considerable 
Ejnod  of  immunity  from  return.  The  glands,  as  Mr.  Hawkins  points  out| 
I  I'ai'cly  affected  in  this  form  of  tumour, 

'  Sir  J.  Pafjet  |w>jnt4S  out  th?it  lvld  uffer  the  ileepatjt  wounds  which  can  nt*vor  hunl  hy 
r»t  intention— sWL'li  hh  diat  of  lidiotoiny — lliough  Ihi?  BCJir  iit  first  iropliciitea  nil  the  tibBUcB 
(or  ii  great  de|tth,  yet  that  ultimiit-tly  only  a  thin  cicatriit  should  l>e  h^ft*  which,  when  examined, 
will  bo  found  to  bo  perfectly  ttutit^rfidal^  and  to  luove  as  the  hkiii  movea  ovor  the  dei?p  faj>ei:i. 

'  *  >I*j*h  Chir.  Trans,,' vob  iix.     '  (.Vntributions  lu  Puthology  und  Surgi*ry,*  vol.  i.  pp, 
140-169. 
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^^^^^  '^^  moat  troublesome  of  all  the  oonseqnBnces  of  scarring  is  tlie  oontrac- 
tion  wbicli  slowly-forming  deep  cicatrices  are  so  liable  to  undergo— «oontrao- 
tion  so  powerfal  that  it  will  bind  the  arms  to  the  trunk,  distort  the  most 
poweifol  joints,  and  even  alter  the  shape  of  the  bones.  The  worst  caaos  of 
this  deformity  occnr  in  the  neck,  by  which  the  chin  is  drawn  down  and 
fixed  npon  the  chesty  all  the  featares  of  the  face  are  distorted,  the  shape 
of  the  jaw  so  changed  that  its  body  is  more  horizontal  than  vertioa],  and  the 
patient's  appearance  rendered  in  the  highest  degree  repalsive. 

The  best  plan  in  these  as  in  all  other  progressive  disorders  is  to  endeavoar 
to  hinder  their  commencement,  or,  when  this  is  impossible,  to  treat  them 
before  they  become  inveterate.  In  all  deep  bums,  and  in' all  other  injuries 
which  destroy  the  whole  skin  to  any  great  extent,  the  greatest  care  ought  to 
be  taken  to  Iroep  the  parts  on  tiie  stretch  dnring  the  whole  period  of  union 
whenever  that  is  possible.  If  a  scar  which  has  folly  formed  shows  a  tendency 
to  contract,  that  tendency  is  to  be  counteracted  either  by  gentle  and  oonatant 
Tnftwwftl  extension,  ihe  scar  being  well  oiled,  and  gently  but  very  frequently 
stretched  (which  seems  to  me  the  best  plan  when  the  services  of  an  intelli- 
gent nurse  or  mother  can  be  secured),  or  by  the  action  of  a  constant  extend- 
ing force,  as  a  rack-and-pinion  apparatus,  or  a  weight.  But  when  contraction 
is  inveterate  and  very  firm,  or  when  mechanical  extension  is  impraeticable, 
some  of  the  autoplastic  operations  described  in  the  section  on  Plastic 
SuBGEBY  may  become  necessary,  for  which  I  must  refer  the  reader  to  that 
place. 

Ma-  What  has  been  said  about  scars  and  their  diseases  illustrates  in  eveiy  topic 

gniung.  f^^iuoi^  X  have  treated  the  absolute  neoessity  of  rapid  union.  This  is  one 
of  the  many  reasons  which  induce  English  surgeons  utterly  to  repudiate  the 
foreign  practice  of  stuffing  wounds  with  charpie,  and,  on  the  contrary,  to  seek 
to  remove  every  obstacle  to  their  immediate  union.  But  in  cases  where  large 
granulating  surfaces  must  be  left  exposed  for  an  indefinite  period  (as  after  a 
large  bum)  we  have  only  recently  obtained  any  means  of  artificially  hastening 
their  cicatrisation.  This  is  now  most  happily  effected,  at  least  in  many  cases, 
by  the  method  of  skin-grafting,  invented  by  M.  Reverdin  of  Geneva,  and 
introduced  into  this  country  by  Mr.  Pollock.^  For  the  success  of  this  process 
it  is  essential  that  the  granulations  should  be  perfectly  healthy,  and  that  all 
irritation  in  the  sore  shoald  have  ceased — i.e.  that  the  ulcer  should  be  pre- 
pared to  cicatrise—and  it  is  at  any  rate  desirable  that  the  patient's  general 
health  should  be  good.  Then,  if  a  small  piece  of  the  surface  of  the  sk^,  con- 
sisting of  little  more  than  its  epithelial  layer,  be  laid  on  the  granulations  and  left 
undisturbed  for  a  few  days,  it  will  often  form  a  nucleus,  from  which  cicatri- 
sation will  extend  rapidly  in  all  directions,  as  it  sometimes  does  from  the 
islands  of  skin  which  may  be  left  undestroyed  in  the  centre  of  an  ulcer.  The 
pieces  grow  best  when  planted  not  far  from  the  edge  of  the  sore  (say  about 
half  an  inch),  so  that  the  sore  can  first  be  diminished  by  a  zone  of  skin-grafts 
planted  all  round  its  margin,  and  then  the  operation  be  repeated,  and  so  on, 
until  it  is  all  covered.  The  growth  of  the  graft  seems  to  depend  on  the  cells 
of  the  rete  Malpighii.  These  are  newly-formed  and  growing,  and  possess 
the  power  of  proliferation.     Attempts  have  been  made  to  produce  the  same 

•  M.  Reverdin's  original  patient  was  preRentod  to  the  Soc.  do  Cliinirgio  do  Paris  on  Pec. 
8, 1869  (•  Bull,  do  U  Soc.  de  Chir.,'  Nov.  27,  1871 ).  Mr.  Pollock's  first  case  was  published  in 
the  year  1870. 
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effect  by  grafting  merely  the  cells  scraped  from  the  surface  or  loosened  by  a 
blister,  but  such  cells  are  as  a  rule  effete  and  will  not  grow.^  Nor  is  there 
any  proof  that  the  tissues  of  the  cutis  itself,  and  still  less  the  subcutaneous 
cellular  tissue,  take  any  part  in  the  new  formation.  The  red  bud-like  appear- 
ance which  the  graft  presents  for  the  first  few  days  after  its  insertion  is 
doubtless  due,  as  Dr.  Page  points  out,  to  the  desqnamation  of  the  effete  super- 
ficial layers  of  the  transplanted  epidermis,  and  to  the  transparency  of  the  cells 
of  the  rete  mucosum,  allowing  the  colour  of  the  subjacent  parts  to  show 
through  them. 

It  is  best,  I  think,  to  take  up  a  small  portion  of  the  true  skin  as  well  as 
the  epidermis,  in  order  to  make  sure  of  removing  the  rete  mucosum,  but 
on  no  account  should  the  whole  thickness  of  the  skin  be  cut  through.  An 
ingenious  combination  of  fine  forceps  with  scissors  enables  the  surgeon  to 
remove  a  small  piece  with  hardly  any  pain  at  all ;  but  when  this  is  not  at  hand 
a  pair  of  fine  forceps  and  sharp  curved  scissora  answer  the  pnrpose.*     The 

grafts  should  be  very  small, 
hardly  larger  than  a  pin's 
head.  They  should  bo  laid 
firmly  on  the  granulations, 
about  an  inch  apart ;  and  if 
the  patient  can  be  trusted 
not  to  disturb  them  in  any 
way,  I  think  they  are  best 
left    exposed     for    a    few 


Fig.  177.    Skin-grnftlng  roiasors.    The  piece  of  skin  which  is  shown 

in  the  grasp  of  the  forceps  is  lanfcr  than  would  be  taken  in   hourS.      After    this.    Or    at 
pixictioe. 

once,  if  there  is  any  danger 
of  their  being  disturbed,  they  should  be  covered  with  oiled  silk,  moistened 
with  oil,  to  prevent  its  sticking  when  removed,  and  the  whole  fixed  with 
strapping  and  covered  with  cotton-wool.  They  should  then  be  left  undis- 
turbed for  three  or  four  days  and  re-dressed  as  before.  At  first  they  change 
into  little  round,  vascular- looking  buds,  which  sometimes  become  almost 
imperceptible  at  first  in  the  neighbouring  granulations,  but  afterwards 
the  new  cuticle  is  setai  extending  in  all  directions  from  the  bud.  That  this 
new  cuticle  is  formed  by  growth  from  the  old  is  proved  by  the  fact  that  when 
black  skin  is  engrafted  on  an  ulcer  in  a  white  man,  as  recorded  by  Mr.  Bryant, 
or  when  the  reverse  experiment  is  made,  as  in  a  case  in  my  own  practice,  the 
newly-formed  skin  is  of  the  colour  of  the  graft  to  the  extent  due  to  the  action 
of  the  latter.  My  own  experience  as  far  as  it  has  gone  leads  me  to  believe 
that  the  cicatinx  formed  by  skin-grafting  is  more  highly  organised  and  less 
liable  to  all  forms  of  degeneration  than  that  which  is  produced  by  the 
slower  natural  processes. 

•  See  an  interesting  paper  on  this  subject  by  Dp.  Page  of  Edinburgh,  •  Brit.  Med.  Jour./ 
March  27,  1871. 

'  The  pieces  are  generally  taken  from  some  other  part  of  the  patient's  own  body ;  but  the 
process  of  cutting  them  is  so  little  painful,  that  often  a  bystander  offers  his  arm  for  the 
purpose.  They  should  be  taken  from  a  part  where  the  skin  is  quite  healtliy,  thin,  and 
supple. 
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CHAPTEE  XXII. 


DISEASES   OF   THE   BONES. 


Ostitis.  Inflammation  in  bone  is  strictly  analogous  to  the  same  process  in  soft  parts  ; 
in  fact,  it  occurs  in  the  soft  parts  of  the  bone.  Its  first  effect  is  to  increase 
the  size  of  the  vascular  channels  of  the  bone,  which  also  become  more 
irregular  in  shape  and  outline  ;  the  union  which  previously  existed  between 
the  earthy  salts  and  the  vascular  network  in  which  they  are  contained  is 
loosened  and  the  salts  partially  removed,  while  their  place  is  occupied  by 
inflammatory  products  (leucocytes,  serous  effusion,  pus-globules,  newly- 
formed  fibrous  tissue),  and  thus  the  compact  is  converted  into  a  kind  of 
cancellous  tissue,  while  the  cells  of  the  cancellous  tissue  are  much  enlarged 
and  the  bone  becomes  soft,  light,  fragile,  and  much  moister  than  in  its  natural 
state.* 

To  this  early  softening  stage  of  ostitis  succeed  other  stages  equally 
analogous  with  the  results  of  the  inflammation  in  soft  pai*t8,  but  modified  by 
the  peculiar  condition  of  the  parts.  Thus  the  inflammatory  products  may 
pass  through  the  stage  of  fibrous  organisation  into  that  of  ossification,  and  so 
new  bone  be  produced,  just  as  it  is  in  the  union  of  fractures.  In  fact,  the 
ordinary  process  of  repair  of  fractures  is  that  of  *  first  intention '  in  union 
of  wounds  of  bone,  while  the  repair  of  compound  fractures  exhibits  the  pro- 
cess of  union  by  granulation.  Just  so  after  common  inflammation.  The 
leucocytes  which  have  been  effused  into  the  intervascular  spaces  of  the  bone 
itself,  into  the  cells  of  the  cancellous  tissue,  medullary  canal,  or  still  more 
frequently  the  interval  between  the  periosteum  and  the  surface  of  the  bone, 
become  developed  first  into  fibrous  tissue,  aud  next  (in  some  cases,  as  it  seems 
almost  simultaneously)  the  earthy  constituents  of  the  bone  are  deposited  in 
this  tissue,  in  a  manner  similar  to  that  of  the  intramcmbranous  ossification. 

We  know  how  slight  a  stimulus  will  produce  ossification  on  the  deep  sur- 
face of  the  periosteum,  which,  in  fact,  is  the  source  of  the  greater  part  of 
the  growth  of  the  bone ;  so  that,  as  M.  Oilier  has  shown,  the  periosteum  in 
animals,  even  when  transplanted  into  other  parts  of  the  body  or  into  the 
bodies  of  other  animals,  will  produce  bone  from  its  deeper  surface.  This 
Periostitis,  form  of  inflammation  is  called  Periostitis.  It  is  almost  always  associated 
with  more  or  less  inflammation  of  the  substance  of  the  bone  itself,  and  ought 
perhaps  only  to  be  regarded  as  one  of  the  forms  of  ostitis ;  yet,  as  it  is 
always  spoken  of  as  a  separate  disease,  it  maybe  better  for  practical  purposes 
so  to  regard  it.  Periostitis  occurs  in  two  very  distinct  manners,  viz.  the 
common  or  chronic,  and  the  acute  or  diff'asc  periostitis. 

'  For  more  ditiiiU'd  accounts  of  tlic  early  plicnomena  of  inflammation  in  bone  I  must 
refer  the  readier  to  Von  Bibra,  *  On  tlio  Decomposition  of  the  Bone  by  Caries,'  in  Liebig  u 
Wohler's  •  Annalon,'  vol.  Ivii.  Barwell,  in  •  Brit,  and  For.  Med.  Chir.  Rev./ April  1860. 
Black,  'On  the  Pathology  of  Tuberculous  Bone,'  Edin.  18o9;  and  my  own  essay,  in  vol.  iii. 
of  the  •  8yst.  of  Surg.' 
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Tiie  former  is  a  very  common  affection  ;  it  occni^s  very  often  aa  a  conse- 
qnence  of  ayphilisj  und  wben  limited  to  a  small  extent  of  Rtirfaee  constitutes 
the  aflTection  called  Node,  from  the  lump  or* knot'  (nodus)  which  it  pro-  Node?, 
duces  on  the  surface  of  the  bone.  Nodes  are  most  common  on  the  most 
superBcial  hones,  a^i  the  eraninra,  tibia,  clavicle,  &c.  They  are  formed  of 
thickened  and  iutiamed  periosteunij  mi  sod  up  and  separated  from  the  surface 
of  the  bone  by  more  or  Jess  fibrinous  eUnsion.  The  snrface  of  the  bone  is 
also  probably  inflamed.  Their  usual  causes  are  syphilis,  rheumatism,  and 
s  tram  a. 

The  Bymptoms  are  pain  in  the  part,  increaBing — as  all  otber  *  rheumatic  * 
pains  are  apt  to  do — when  the  patient  begins  to  get  warm  in  bed,  swelling 
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FT(».  its.  a  InttTtial  nm\  h  exUTnal  rww  of  n  ijropQrntion  Illntt rating  thu  oTdinnry  Anatnmjr  of  pMiostitis, 
from  a  wtll-marltcd  r-xainjole  of  thnt  disen**,  in  tbt"  liluBCiim  of  St.  Owngc'f!  UieipltaJ,— *8)ftteni  of 
Surgery,'  *2u(i  editlou,  voL  iii.  p,  73!>. 

and  apparent  softening  of  the  affected  bone,  which  is  really  due  to  fluid 
eflused  over  it.     The  swelling  is  usnally  ronnd  and  small,  like  a  half-marble. 

If  left  alone  such  nodes  pursue  one  of  three  courses — many  are  absorbed, 
I.e.  the  fluid  is  absorbed  aa  the  inflammation  subsides  and  the  swelliug 
disappears  ;  or  the  inflammatory  cfl'usion  ossifles^  and  a  periosteal  thickening 
of  the  bone  remains  permanently ;  or  finally  sujjpu ration  follows,  and  an 
ulcerating  caiions  surface  is  exposed.  Syphilitic  nodes  occur  either  in  the 
secondary  or  tertiary  stage,  and,  as  may  be  inferred  from  what  has  been  said 
on  p.  372,  those  which  are  secondary  are  more  prone  to  resolntion  or  ossifi- 
cation, while  the  tertiary  nodes,  like  other  gummata,  are  more  prone  to 
Bnppnration  and  caries. 

The  treatment  consists  in  the  proper  i^medies  for  the  general  constitu- 
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tional  state,  cotnbined  witli  counter-irritation.  Lxiide  of  potassiiira  tn 
Efioderatelj  large  doses,  combined  with  opium,  eeilainly  seeing  to  relieve  tbo 
pain  both  of  syphilitic  and  rbennmtic  ncitles.  Five  grains  of  the  iodide  three 
times  a  day  may  be  combined  witli  \i}  or  2<^  drops  of  landanum,  according  to 
the  severity  of  the  pain,  and  the  dose  may  be  raised  to  1<>  or  lo  grains  of  the 
salt  if  it  is  jndged  necessary*  There  are  cases  where  the  formation  of  h 
node,  eapccially  if  tbo  inflammation  is  severe  and  suppuration  is  threatening, 
is  acconvpjinied  with  so  grea.i  pain  that  the  division  of  the  periosteum  by  an 
inciKion  reacliinjif  from  one  side  of  the  tumour  to  the  other  is  called  for,  and 
this  measui^  often  gives  iiisi^ant  and  permanent  relief.  The  ordinary  causes 
of  'chronic  periostitis,*  so  called,  are  really  cases  of  inflammation  of  the 
whole  hone,  in  which  there  is  more  or  less  depi>sit  on  its  snrface,  wLich  may 
be  perceptible  to  the  hand  during  life,  but  in  which  there  is  also  induration 
and  thickening  (* gclerofn's'}  of  the  whole  bone.  The  symptoms  aiT  wearing 
pain^  heaviness  of  the  limb,  probably  some  increase  of  the  temperatuix%  little 
if  any  redness^  and  irregular  deposit  on  the  surface  of  the  bone. 

The  only  treatment  which  is  avjulablc  is  the  same  as  was  recommended 
for  nodes',  but  it  seems  uncertain  whether  such  treatment  has  really  much 
specific  eilect  on  the  disease,  though  rest  and  shelter  and  good  medical  super- 
vision no  dotibt  do  much  for  ita  cure. 

Diifnse  or  suppurative  ]>eriostitis,  leading  to  the  condition  known  ns 
acnte  periosteal  aljscess,  in  one  of  the  gravest  affections  of  bone,  frequently 
producing  a  general  pya^mic  condition,  and,  indeed,  sometimes  itself  only  a 
manifestation  of  general  pytemia,  VevY  often,  however,  it  occurs  simply  as 
a  resnlt  of  local  injury,  and  is  perfectly  curalile. 

It  is  an  affection  of  early  life,  much  moi^  common  about  pnberty  than  at 
any  other  age ;  not  very  rare  at  eai-lier  periods  of  life,  but  hardly  seen  after 
middle  age.  It  aSecta  more  often  the  long  bones,  and  esiMJcially  the  tibia 
and  femur,  but  any  bone  may  be  the  subject  of  the  disease.  It  follows 
usually  on  slight  injuries,  sometimes  from  no  known  cause,  and  in  these 
latter  cases  the  constiiutioual  ailection  is  often  severe,  and  general  pyajraia 
may  be  suspected.  The  disease  commences  by  the  effusion  of  lymph  between 
the  periosteum  and  the  bone,  which  is  not  at  iirst  purulent,  but  in  the  acuter 
cases  soon  becomes  so»^  This  is  accompanied  by  a  good  deaf  of  pain,  heat, 
and  swelling,  often  mistaken  for  acute  rheumatism.  If  tlie  disease  is  acute 
the  inflammatory  etTusion  soon  softens  and  forms  a  large  abscess  snrrounding 
the  bone,  sometimes  over  its  whole  surface,  necessarily  depriving  it  of  its 
nutrition,  so  that  it  dies,  and  often  the  whole  shaft  thus  perishes  in  a  yery 
short  time.     The  articular  ends  are  usually  unaffected.^ 

The  treatment  of  this  formidable  affection  in  its  acutest  forms  mnst  be 
very  energetic  and  decided.  A  free  incision  sliould  be  made  down  to  the 
bone  as  soon  as  suppuration  is  detected  j  and  if  the  pain  and  tension  is 
severe  it  is  well  to  do  this  even  though  the  presence  of  fluid  is  not  established. 
The  patient  must  be  supported  through  the  ensuing  fever  and  exhaustion, 
a  sharj}  w*atch  must  be  kept  for  any  secondary  abscesses,  and  they  must  also 
bo  opened  as  soon  as  they  occur.     If  the  Ijone  become  dead  it  is  desirable  to 

'  See  a  case  in  my  Msay,  op.  cit.,  p.  741,  footnote, 

'  The  joiot,  however,  do*a  not  Always  OBctipc,  A  girl  aged  fifteen  was  admitted  into 
hospital  four  duyj*  uftor  an  injury  with  great  swdlling  of  the  forearm,  ovith^atly  dept^oding  on 
tho  formation  of  matter.  A  grating  son  suit  ion^  perceived  on  rotating  the  hand»  together  witli 
the  hietory  of  ihii  Hccidunt,  lo<l  to  tliii  bcdief  that  frai'turu  JiaU  weiirrwl.  8he  died  of  pjiemiji ; 
then  it  wiis  liiHCoii'erfd  that  a  poriostoal  abscoKs,  extending  fruin  ihe  shaft  of  the  radius  into 
the  wrist'jointt  had  ,so  eroded  the  articular  cartilages  as  to  ocmiion  the  sensation  of  cr^piLusi. 
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remove  it  as  soon  as  practicable. 


It  is  neither  necessary  Bor  advisable  to 
wait  in  such  cases  for  the  foiination 
of  the  periosteal  sheath.  I  liavc  re- 
moved the  whole  diapbysisof  thelil  ia^ 
and  in  another  case  several  inches  of 
the  shaft  of  the  femnr,  iu  this  condi- 
tion, and  stitisfactory  regeneration  has 
taken  place.  It  is  to  be  recollected 
that  young  persons  will  recover  in 
conditions  which  in  after-life  would 
bo  hopeless.  I  have  even  known  re* 
CO  very  take  place  after  the  occurrence 
of  pjiemic  pericarditis;  so  that  any 
measure  wliich  can  give  an  additional 
chance  should  be  adopted  even  in 
very  desperate  cases*  At  the  same 
time  no  such  active  treatnient  is  re- 
quired in  the  subacute  cases  where 
there  is  no  great  pain  or  tension  and 
no  constitutional  sympathy.  Here 
local  depletion  and  iodide  of  potas- 
sium will  usually  lead  to  a  cure  with- 
out Bupjiuration.  Before  quitting  tlio 
suliject  I  would  notice  that  I  have 
seen  tolembly  often  the  diflused 
swelling  of  subacute  penostitiHj  par- 
ticularly of  the  iVimnr,  mistaken  for  a 
malignant  tumour,* 
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in  a  r»'«i'  <'f  ucn: 

wnj  rcmorcil  by    i    . 
Ialt4f  Uw  oommctjctiiuiiut  ul  tU«  dWoiffi.    (Hee 
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When  the  inflammation  affects 
chiefly  or  entirely  the  medullary  ca- 
vity and  the  lining  membmne  of  the 
cancelli  the  disease  is  called  osteo- 
myelitis. It  is  im  afiection  well  known 
by  its  post-mortem  appearances,  which 
show  in  the  flrst  stage  of  the  disease 
the  whole  medullary  membrane,  in- 
cluding in  some  ca^es  that  lining  the 
cancelli,  injectc»d,  thickened j  sprinkled 
here  and  there  with  eechymoses,  and 
very  soon  permeated  with  purulent 
c^xtravasation.  In  acute  osteouiyelitis 
the  disease  gcnei-ally  proves  hUal  at 
this  point.  But  it"  it  does  not  do  so, 
or  if  the  action  is  more  chixinic,  the 
the  tibia,  niTTtMwi,  miitter  must  make  its  wav  to  tlw  ex- 
1  rwwjtioo  a  month  tcrior  tliroutrh  some  smus,  the  interior 
of  the  bone  will  die  and  form  a  slongh 
or  seqnestrum,  the  compact  tissue 
being  thickened  and  periosteal  de|->ot*it 
formed  on   the  surface,  or  tlie  whole 
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*  Holmes'  VSarg.  Trofttmcnt  of  Childreti^fi  Die,;  '2nd  cd,  p.  332. 
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ibickncss  of  tlie  bone  niiiy  dio  (Figs.  182,  18;5),*     All  tin's  fiDrcibly  reminds 
the  siu'g^eon  of  diflfuso  inflamination  in  the  soft  parts;  in  fact,  the  two  diseaaeflj 
are  aiialogons  in  all  ctssentirtl  diameters. 

The  S3^niptoms  dnrin<^'^  life  are  not  er[Uiill j  familiar ;  in  fact,  it  is  not  often 
distinctly  diagnosed,  except  in  the  ease  of  amputations,  where  the  cat  end  of 
the  modallary  cavity  ia  exposed  to  view.     In  such  cases,  if  the  medallar 
tissue  becomes  in  flame  d,  there  will  bo  seen  sprouting  from  the  cat  end  of  the  ' 
bone  a  large  fungous  grannlation,  in  winch  specks  of  bone  can  be  recognised  ; 
bnt  in  other  instunces,  wliere  the  medullary  cavity  cannot  he  examined,  we 
must  endeavour  to  recognise  the  disease  by  its  general  symptonis.     These  are 
best  stndied  in  such  a  case  as  an  excision  of  the  bip-joint  or  of  the  knee,  where 
the  cancellous  interior^  of  the  bone  has  been  laid  open  but  the  wound  is  buried 
in  the  soft  parts.     In  such  eases,  in  the  at  ute  form  of  the  disease,  the  symp- 
toms will   much    resemble 
tliose  of  pyaemia,  viz,  rigors 
and  acute  traumatic  fever, 
but   with   the  addition   of 
more  or  less  pain  in  the  part 
and  swelling  of  the  whole 
limb,    not   due    to    super, 
ficial  oedema.     Sometimes^ 
as  in  the  case  here  figured, 
phlebitis   is    developed   at 
the  same  time.    If  the  limb 
be  eiamiued  by  a  fi^e  in- 
cision  down  to  the  bone, 
under    ehloroforraj    which 
under  such  eirciirastanees 
is  usually  justifiahlej  it  will 
l7e  found  that   the  perios- 
teum has  receded  or  ia  re* 
ceding  from  the  bone ;  and 
if  the  medullary  tissue  can 
be  exposed  it  will  be  found 
to  be  suppurating.     Now, 
in  the  ficut-er  eases  of  this 
formidable    disease     there 
can  lie  no  question  of  the 
advisability,  in  fact,  the  ab- 
solute necessity,  of  instant 
amputation    of    the    limb 
aljove  the  inflamed  bone,  if 
the  patient  is  to  have  any 
chance  of  life,  for  the  dis- 
ease has  a  great  affinity  with  pyromia,  which  rapidly  follows  in  the  great  ma- 
jority of  cases,  if  they  sarvive  long  enough  for  the  symptoms  to  develop  them* 
selves  completely.     Unfortunately  it  is  extremely  ditlicult  to  distingnish  the 

*  See  my  work  *  On  (he  Surgiciil  Treatraent  of  ChiWron's  Difi<>as6/  2tid  ed.  p.  401»  for  a 
coloured  illustration  of  ttie  fonmr  aftiT  cliroiiic  OBteomyehtii*. 

*  It  ia  not  absolutely  necesfwirv  that  tliB  medullary  canal  itielf  should  have  been  wounded. 
No  doubt  woniuls  of  that  ciinal  are  more  (Jangt'toiis  thiin  those  in  which  only  the  cancelH  are 
inrolved,  but  the  Utter  may  also  bu  followed  by  osteomyelitis. 
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of  tlm  fviniir,— f'roiu  n 
drowLii^  in  the  Ma- 
st'Tjm  of  St.  Ireorge'a 
Hospital. 


Fia.  181.    Inflnrnmatton  n£  the  fi 
ruin  from  tbo  ma 
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Hjniptoms  at  tho  outset,  and  in  many  cases  which  are  taken  for  mere  osteo- 
niyL4iti.s  pyaemia  has  really  commencecl.^ 

Chronic  oateomyelitis  is  more  common  tlian  the  acute  form,  or,  perhaps, 
is  only  root  e  commonly  recognised,  the  osteomyelitis  beiii^'  pfissed  over  in 
acute  cases  as  only  one  (and  that  possibly  an  nnrecognised)  phenomenon  of 
pyemia.  It  causes  total  disorganisation  of  the  internal  part  of  the  bone, 
frequently  extending  tlirongli  its  entire  thickness,  and  ultimately  leading  to 
death  of  the  whole  shaft  for  a  variable  length.  Thus  are  produced  those 
long  tnbnlar  sequestra  which  seimrate  from  tbe  femnr  or  other  bones  after 


IP.« 


Vi 


u»  1^2.  tipper  poi-tion  of  huawruB  &mnit' 
t«twl  for  necroflis  after  oHteomyclJti'*.  The 
necroflis  does  not  exUnti  iiitfj  thi3  tut^roKi- 
ties,  nock,  or  hwwl  of  th^  booe,  which,  how- 
Cirer,  An*  i?x|mnctod  l\v  mtiiimmation  (oet«Q> 
pcwwiii).— Aft4!r  Longinore,  in  '  Mod.  Chtr* 
*rrai«.,'  ToU  ilTiiU 


Fia,  lit.  ^fecnnr  ^ho^ini?  tbe  whole  nhatl  in 
ftflftteaC  oecroaU  after  oitcomireUbia  Iraok 
injury,  3t,  Y  *hoir  tho  Umlfca  of  Uie  iiworo- 
»ds*  The  seqncaim  {nrhlcli  dio  not  extend 
into  the  epiphyses)  am  vMble  ttLrongU  tha 
cIooctD^ — After  Longmore,  ibidm 


amputation  (Fig.  182).  Tliia  disease  re (|n ires  no  Ruch  active  or  iramediate 
treatment  as  acute  osteomyelitis.  All  that  is  neces.sary  is  to  pix>vide  for  the 
free  exit  of  dischurgea  and  wait  until  tbe  dead  bone  is  felt  to  be  loose,  or  until 
the  lapse  of  time  renders  it  probable  that  it  will  be  found  so.  Then  the  soft 
parts  are  to  be  freely  dissected  off  the  end  of  the  bone,  and  tbe  sequeatram 
twiated  ont  with  a  pair  of  strong  bone  forceps.* 

*  Tho  rofider  wlio  wishes  to  follow  up  this  qtiosLiou  of  re-ninputation  in  cfi»es  of  acute 
rteomyLlitis  fuUiiwing  on  opemlions  on   bone  is  referred  to  Profe^or  Fnjrcr^s  '  Clinical  and 

Pathological  Obi^en-iitions,'  pp.  48-94  ;  and  to  soma  obstirTntioijs  of  mino  in  '  8urg.  Dis.  of 
Childhood/  2nd  ed.  p*  o36,  and  'St.  George*^  Hospital  Reijorls,'  vol.  I  p.  lo2. 

*  On  the  sii1jjt>ct  of  a««teomy6]itifl  a  paper  by  3lr>  Longmoro,  in  tho  48lh  voL  of  tbe  *  Mod. 
Chin  Trana./  will  'well  ropay  peniatil,  Loth  as  a  cleiir  staLuracnt  of  the  syniptjomB  of  these  two 
forma  of  OMteoniyilitib  ordififuHe  mflnmnnition  of  Ixjne  occurring^  afler  gunshot  rounds,  and  im 
tt  proof  of  tho  fluccesa  of  the  expectant  trtsatment  in  tbe  milder  form. 
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Chronic  ab- 
soesau 
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One  of  the  most  ctirioiis  local  results  of  ostitis  is  the  formation  of 
chronic  abscess  in  the  cancellous  tissue.  This  occurs  most  ofteo  iu  the  head 
of  the  tibia — not  uufrequcntly  in  its  lower  end,  the  part  in  which  it  was 
first  discovered  by  Sir  B.  Brodie — or  in  the  lower  end  of  the  femnr.  It  has, 
however,  also  been  ooticed  in  many  other  part**  of  the  skeleton,  and  occa- 
sionally occupies  a  circnmBcribed  part  of  the  medullary  cavity. 

The  symptoms  are  ohsrure,  and  the  diagnosis  is  fomied  more  by  their 
persistence  and  by  their  resisting  the  treatment  which  nsnally  relieves  rheu- 
matic pain  in  tlie  bone  than  by 
any  striking  pathognomonic  sign. 
There  is  constant  wearing  pain  re- 
ferred to  the  part,  with  little  or  no 
exteroal  intlaramation,  perhaps  a 
little  enlargement,  and  nsnally  some 
local  tenderness.  WTien  the  abscess 
liea  very  near  the  cavity  of  a  joint 
the  inflammation  maybe  propagated 
to  the  joint,  giving  rise  to  occasional 
attacks  of  synovitis,  and  in  sach 
cases  there  is  considerable  risk  that 
the  abscess  may  burst  into  tlie  joint, 
and  so  lead,  in  all  probability,  to  the 
loss  of  the  limb,  or  joint  (Fig.  185). 

The  abscess  is  almost  always 
seated  superlicially,  covered  by  little 
more  than  the  cortical  part  of  the 
bone  (which  perhaps  miiy  he  sonie- 
wlmt  thickened  by  inflammation,  as 
in  Fig.  186),  and  it  seems  to  be  due 
in  most  cases  at  any  lute  to  contu- 
sion of  the  surface.  In  a  strikiojEf  FltU  184.  chronic  abs^s^  in  tho  lower  wul  of  the  tibia. 
,  .    ,  ,  °         Fttjni  the  oiigiiiftl  case,  in  which  Sir  B.  Br>jdlo  flnrt 

case  which  occarrea    to   me   some       i]c«9criboci  this  Affecrion.   {See  hia  wtvrkf,  vou  Uj.  p^ 

, ,         J.  1    i.     1    i*  -KH).  ~^t.  GaorgeTn  UoKpltml  Museum,  8cr.  U.  Ko. 30. 

years  ago  the  disease  dated  from  a 

csontuaion  by  spent  shot  received  at  the  battle  of  the  Alma,  more  than  fifteen 
years  previously.  In  some  of  these  cases  the  abscess  contains  a  nodule  of 
dead  bone,  and  it  seems  very  probable  that  in  such  cases  a  portion  of  the 
interior  of  the  bone  has  lj<3en  so  far  detached  from  the  neighbouring  parts  aa 
to  have  perished.  There  are,  however,  many  cases  in  which  there  has  been 
no  injury  whatever,  and  where  the  affection  must  be  attributed  to  inflam- 
mation of  a  rlioumatic  nature,  the  result  of  cold.'  The  pus  may  remain 
encysted  in  the  cavity  for  a  very  long  period,  possibly  for  the  whole  of  life, 
since  one  of  the  earliest  eflrccts  of  the  inflammation  is  to  produce  hardening 
(* sclerosis*)  of  the  bony  walls  of  the  cavity.  But  in  other  cases  it  does 
slowly  make  its  w^ay  either  to  the  cutaneous  or  the  articular  surface  (Fig. 
185),  and  1  have  known  a  case  in  which  on  turning  down  the  periosteum  a 
small  opening  was  perceived  leading  into  the  abscess. 

It  ia  of  great  importance  to  diagnose  this  affection  with  at  any  rate  such 
an  approach  towards  certainty  as  will  justify  the  surgeon  in  applying  the 
trephine.  Wlien  once  the  abscess  has  been  opened  the  pain  will  cease,  the 
cavity  slowly  fill  up,  and  the  patient  be  restored  to  perfect  health.     Mr.  Carr 

^  Sec  the  UiJrd  eoue  in  Mr.  Carr  Jaekson's  piimpblut,  *Oii  Circumscribed  Abflceas  of  Bone,' 
Jjotnlon,  1867. 
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Fro.  185.  DrAWIni?  of  tlj<»  lower  end  ot  tbo  fimiur  frtnu  n 
ra«o  of  excijcion  o(  the  knee.  Aii  fttis<?«As  irblch  Un* 
formed  Above  the  position  of  tlic  epiphywinl  line  hiLn 
nude  its  way  intJ  the  joluL  Tbe  rartilnireji  arc  w?cn 
ttlovrntod.  A  pmbe  liosn*^  Unrough  tho  track  of  the 
ftlMOisB  tbDwa  its  npenlnK  into  tlie  arLi43iilar  cavity. — 
From  tt  drawing  in  tbe  Muscam  of  St.  Georgc'B  Hoa- 
iy||ia»  Ser.  xxi,  Ko.  50  b. 


(op.  dt,)  justly  relies  principally  on  the  severity,  tlie  continuance, 

and  the  paroxysnm!  character  of 
the  pain,  and  on  the  loealised  ten- 
derness, sometimes  re  fenced  to  a 
smgle  definite  spot,  pressnrc  on 
which  give.-?  nae  to  the  most  agonis- 
ing sensation.  It  ranst  be  admitted, 
however,  that  the  diagonsis  is  not 
ta.sy.  8ir  B.  Brodie  rulaten  a  ease 
in  which  he  applied  the  ti'ephino 
and  found  no  pus ;  and  Mr.  C. 
Jackson  has  recorded  a  similar  in- 
stance. In  lx>th  these  cases  it  is 
true  that  the  openition  did  good, 
and  it  may  be  coujectui'ed  either,  as 
Mr,  Jackson  seems  to  think,  that 
tliere  was  a  mincite  quantity  of  pus, 
whirl)  was  not  seen  at  the  opera- 
tion, but  the  evacuation  of  wliich 
relieved  the  pain,  or  that  the  relief 
waa  dae  to  the  incision  of  the  tense  and  indurated  periosteum  and  shell  of 
the  bone.     In  such  cases,  however,  there  has  been,  at  any  rate,  ostitis,  and 

the  treatment  by  incision  is  a  ra- 
tional one,  whether  necessary  or  no. 
But  there  can  be  no  doubt  that 
in  many  instances  the  mistake  baa 
been  made  of  taking  what  is  merely 
a  neuralgic  or  hysterical  a  flection 
for  abscess  of  bone.  Therefore  the 
greatest  care  ahonld  be  taken  by 
the  surgeon  to  assure  himself  of 
the  reality  of  organic  lesion,  or  at 
least  to  have  the  strongest  evidence 
of  it  before  nnderUiking  an  oi>era- 
tion  which  is  certainly  serioas, 
though  not  often  fatal.  The  opeiti- 
tion  is  a  simple  one.  The  surgeon, 
as  ilr.  Jackson  i^ecommends^  wonld 
do  well  to  mark  out  on  the  skin 
previrmsly  the  precise  spot  to  which 
the  pain  or  tenderness  is  referred. 
The  patient  being  fully  narcotised,  a 
crucial  incision  should  be  made  down  to  the  bone,  the  periosteum  turned  down 
by  a  similar  crucial  incision,  and  the  trephine  applied  at  the  spot  marked. 
If  no  pus  be  fonnd  it  is  %vell  to  perforate  the  walls  of  the  trephine-holc  in 
variou.s  directions  with  a  bratlawl  or  small  chisel,  id  order  to  see  whether  the 
matter  may  be  situated  in  the  immediate  neighbourhood.  This  wtis  the  case 
in  the  patient  from  whom  the  annexed  drawing  was  taken.  The  iiTpbin© 
has  been  applied  close  to  tho  collection  of  matter,  but  the  latter  was  not 
opened,  and  the  patient  remained  unrelieved  till  bis  death.* 

*  Or  p<jM4iMy  till  tliD  lirnb  wns  jiniimtiitcd.     In  thfi  hospital  c-jiUiIogue  rt  is  said  thnt  *  th« 
patie»t  dteil  some  short  time  aftcrwardit,  and  the  nbscof<s  whb  then  discovero*!.'     Yet  isir  B. 
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186.  UiMTicrcwful  tn-phinin^  In  iit*cx^  of  bone. 
*».  Tbo  jKJint  where  the  tnphlne  wuh  npplieil,  about 
hiilf  H»  inch  from  the  (it-w.^-rBS.  ft.  The  Wftll  of  tht* 
bone,  tTiickened  by  iiidumiuntjon.  r.  The  eavHy  of  the 
Afa^eefi^.  d.  Th«  pyoifeiiiu:  inembrftOf.  St.  Georgo'* 
Hocpjititl  Mtii^nm,  Ber.  li  No.  JU,— From  *  Syat,  at 
Sai^.*  2nd  fdition,  vol.  lit  p.  7^1. 
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The  fignre  ilhistraies  almost  every  j)olnt  in  Hit)  Burgery  ul  tlie  disease — 
the  small  cavity  in  tlie  head  i»f  thu  Ixme,  lined  {iis  thesu  abscesses  almost 
always  arc)  by  a  very  defiuifce  pyogenic  racinbnmc,  i\ie  slight  t  nine  faction  of 
the  bone  caused  by  the  tliickening  of  its  periost-eutn,  the  induration  of  tLo 
bone  aroimd,  and  the  tendency  which  the  matter  has  to  make  its  way,  how- 
ever slowly^  to  the  surface^  for  all  the  bune  which  covered  the  matter  has 
been  removed  at  one  point  j  and  the  wall  is  formed  by  the  thickened  peri- 
osteum only. 


The  term  *  caries  *  is  used  in  the  context  as  being  synonymons  with 
*•  alcei*ation  of  bone/  jnst  as  necrosis  is  used  as  synooyraous  with  gangrene 
of  bone.  Some  pathologists  make  a  difference  between  carious  ulceration 
and  healthy  ulceration  of  bono,  and  in  tlie  writings  of  these  authors  the 
term  is  used  iii  the  samu  sense  as  we  use  *  strumous  caries.* 

Caries  is  the  stage  wliich  suceeeds  to  the  softening  stage  of  ostitis  when 
the  inflammatory  process  pursues  its  course  towards  disiutegration  Instead 
of  being  arrested  and  repaired,  in  which  case  it  is  followed  by  condensation, 
or  sclerosis,  The  inflammatory  exudation 
breaks  down  into  pus^  the  connection  be- 
tween the  solid  particles  of  the  bone  and 
their  fibrous  eti^ma  is  dissolved,  and  the 
bony  particles  are  removed  in  imperceptible 
portions  in  the  disci large*  When  the  disease 
occurs  on  the  surface  of  the  bone  the 
periosteum  will  be  found  to  be  thick,  and 
loosened  from  the  bone ;  in  the  moi'©  ad- 
vanced sUige  of  the  disease  it  is  converted 
into  n  villous  mi.iBB  of  a  pink  colour,  re* 
sembUng  a  mass  of  granulations.  When 
this  is  raised  frum  the  bone  the  lutter  >'rill 
be  found  excavated  into  pits,  into  which 
this  gran  u  lilt  ion- tissue  dips,  and  around 
these  pits  the  bone  is  sotlened  and  mrefied 
by  inflammation.  Other  neighbouring  parts 
of  tlie  bone  may^on  theeontniry,  be  enlarged 
and  hardened,  the  in£Lnmmation  tliere  having  ^m.  is; 
shown  itself  in  the  reproductive  form.  Most 
of  these  puints  are  illustrated  by  the  accom- 
panying engravings  which  show^s  the  deep 
pits  worn  into  the  tissue  of  the  Ixme,  the 
change  of  shape  of  the  bead,  tho  attenua- 
tion of  the  shaft,  so  that  it  has  given  way  at 
one  part,  and  the  attempt  at  reproduction 
or  consolidating  inflammation  in  the  neighbourhood  of  this  injury. 

Strumous  caries  differs  from  ordinary  caries  less  in  essentials  than  in 


Ahiift  i>f  the  buuie-run,  c-xLeoaivel^  uiQedi^  ■ 
&tod.  The  >ii<u4  is  in  (Trent  pari  destrog^ei^*  I 
A  tmnsvei>e  f ructure  of  the  shAft  of  ih* 
bono  biL*  UkcTi  pluoe  immedltttely  beluw 
tlie  hend.  Below  the  jNurt  wbore  thus 
shaft  of  tho  boiii!!  biu  bocd  broken  a  oon- 
eddcral'ile  aQiunut  of  tiw  bono  U  thrown 
out  in  the  ti^if^bbuurbond  of  tho  fme* 
tncntM,  which  arc  only  fdightly  di^pUuxd* 
Thf  nj«iuJlAr>'  cAJwtl  i*  oifcn  tliroughotii. 
— St.  Gcorge'n  llospiUil  Mascnm/Ser.  H. 
No.  4t}. 


Brodie  aUudcs  as  follows  to  an  exactly  »ii)iilur  cnso,  nad  Mr,  Carr  Jackson  miys  thiit  this 
prupfimtjori  ig  tnkcn  frnm  that  ciisa ;  *  A  very  expunouced  hoispJtul  Burg<>cm  s^ppliod  tUe 
tpi*phine  fop  h  auppoatd  libseess  in  tho  lie^d  of  tlie  tibia.  No  abecess,  however*  wus  dis- 
ecniirtnl,  and  in  conseqnt^nec  tlse  limb  was  iimputfitod.  On  llic  pitrts  being  exAmincd 
nfterwnrdtt  tho  abftce.'^s  was  dittfovcred  at  a  sninll  difrtMOce  from  the  purforatiun  inadi*  in  tlie 
operation,  and  it  was  plain  that  the  removal  of  a  i>njjill  portion  more  of  llie  bone  would  hnre 
preserved  the  patient***  limb/ 
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degree  ;  there  is  more  softening,  less  attempt  at  repair,  more  extensive  dis- 
integration of  the  neighbouring  bone.  In  some  cases  there  is  a  distinct 
deposit  of  tubercle  in  the  cancellous  tissue,  but  this,  I  think,  is  not  common  ; 
the  cheesy  masses  which  are  seen  sometimes  in  the  head  of  the  tibia,  the 
bones  of  the  tarsus,  the  vertebrae,  and  other  large  porous  bones,  are  regarded 
with  more  probability,  I  think,  by  some  of  the  best  pathologists  as  collections 
of  lymph  or  inspissated  pus. 

The  symptoms  of  caries  are  merely  those  of  inflammation  of  bone  with  an 
abscess  or  sinus  leading  down  to  exposed,  softened,  rough  bone,  which  bleeds 
readily  under  the  touch  of  the  probe.  The  discharge  has  sometimes  the 
foetid,  offensive  smell  of  putrefying  bone,  but  by  no  means  always.  The 
chemical  character  of  the  discharge  is  said  in  some  cases  to  assist  in  the  diag- 
nosis by  showing  a  larger  quantity  of  phosphate  of  lime  than  is  contained  in 
matter  derived  from  soft  parts ;  *  but  if  these  observations  be  allowed  to  bo 
correct,  the  fact  is  hardly  clear  enough  to  afford  a  basis  for  satisfactory  diag- 
nosis. Indeed,  in  deep-seated  caries  the  diagnosis  is  often  only  inferential ; 
i.e.  no  other  cause  can  be  assigned  for  the  persistence  of  discharge,  with  per- 
haps some  pain  or  symptoms  of  inflammation  around  the  bono.  Often,  also, 
the  prominence  of  the  granulations  around  the  opening  of  a  sinus  gives  in- 
dication of  the  presence  of  an  abiding  source  of  irritation  below,  which,  if  not 
a  foreign  body,  can  hardly  be  anything  except  a  piece  of  dead  or  diseased 
bone. 

The  repair  of  healthy  ulceration  of  bone  is  constant,  and  even  in  stru- 
mous ulceration  it  may  occur  when  the  disease  is  not  too  extensive.  The 
ulceration  gives  place  to  condensing  inflammation  ;  the  bones,  if  more  than 
one  is  affected  (as  in  the  spine  and  tarsus),  grow  together  by  bony  ankylosis ; 
new  bone  is  thrown  out  to  defend  and  support  weak  parts,  and  there  results 
a  hard,  irregular  mass  of  bone,  often  much  more  solid  than  the  parts  which  it 
has  replaced. 

This  is  well  illustrated  in  the  repair  of  caries  of  the  spine,  leading  to 
angular  curvature. 

The  treatment  of  caries  must  often  be  expectant  merely,  as  in  the  instance 
just  given  of  carious  spine,  where  no  application  to  the  idcerated  surface  is 
possible,  and  many  good  surgeons  are  inclined  to  believe  that  the  expectant 
treatment  is  in  most  cases  the  best.  However,  it  is  undeniably  tedious,  and 
either  the  urgency  of  the  patient  or  the  impatience  of  the  surgeon  often  leads 
him  to  endeavour  to  accelerate  matters  ;  and  this  is  the  more  reasonable  in 
cases  where  neighbouring  parts  may  be  involved  in  the  progress  of  the 
disease,  as  in  the  case  of  diseased  bone  in  the  tarsus,  where  the  disease,  if  not 
early  treated,  may  very  probably  extend  from  one  bono  to  another  till  the 
whole  foot  is  incurably  diseased. 

The  methods  of  local  treatment  are  various.  The  most  common  one  is 
to  expose  the  diseased  bone  and  to  remove  as  much  as  is  found  to  be  diseased 
with  the  chisel,  gouge,  or  some  other  cutting  instrument,  until  a  surface  of 
bone  is  exposed  sufficiently  healthy  to  take  on  reparative  action ;  and  this  plan 
is  often  successful,  particularly  when  the  ulceration  is  of  a  healthy  nature, 
as  in  that  which  follows  on  accidental  injuries.  But  it  is  liable  to  the  dan- 
ger of  extending  the  disease  instead  of  stopping  it,  by  the  inevitable  contu- 
sion and  crushing  of  the  portion  of  bone  left  behind.     M.  Sedillot^  has  pro- 

*  Bransby  Cooper's  'LoL'turcs  on  Surgery.*     Barwoll,  *Di8.  of  Jointi*,'  p.  238. 
«  'Gaz.  des  Hop./  Jau.  19,  1876. 


400  DISEASES   OP  THE  BONES. 

posed  a  method,  to  which  he  gives  the  name  of  *  cvidement  des  os,'  by  which 
the  whole  inflamed  and  softened  bone  is  to  be  gouged  out  from  the  periosteal 
case,  leaving  nothing  but  the  soft  parts  from  which  the  bone  is  to  be  repro- 
duced. I  have  no  experience  of  this  method,  believing  the  total  extirpation 
of  bones  which  are  so  completely  disintegrated  as  to  require  such  a  plan  of 
treatment  to  be  preferable.  Most  of  the  excisions  of  joints  and  resections 
of  bones  which  are  performed  are  necessitated  by  caries  of  the  bones  which 
has  entirely  destroyed  the  utility  of  the  part ;  but  before  so  grave  a  step  is 
taken  it  is  desirable  to  try  all  appropriate  means  of  local  treatment.  In  aid 
of  the  treatment  by  rest  (or  the  expectant  treatment)  various  local  applica- 
tions are  in  use  for  removing  the  ulcerated  bone  and  exposing  sound  tissue 
by  a  process  less  dangerous  than  gouging  to  the  integrity  of  the  bone  left 
behind.  The  most  successful  of  these  is,  I  think,  the  application  of  sul- 
phuric acid  after  the  manner  described  by  Mr.  Pollock,  in  the  *  Lancet,'  May 
28,  1870.  The  carious  bone  being  thoroughly  expos'^d  by  incision  or  removal 
of  the  soft  parts  which  cover  it,  a  solution  of  equal  parts  of  sulphuric  acid 
and  water  is  applied  to  it  with  a  glass  brush,  or  a  lotion  of  five  or  six  parts 
of  water  to  one  of  the  strong  acid  is  kept  in  constiiiit  contact  with  the  bone 
by  impregnating  a  piece  of  lint  with  it  and  pushing  it  down  to  the  diseased 
part.  The  former  plan  is  the  more  efficient  when  the  carious  surface  is 
actually  superficial.  The  strength  of  the  acid  is  gradually  raised  till  at  length 
it  is  applied  pure.  As  the  diseased  bone  is  dissolved  out  healthy  granula- 
tions spring  up  here  and  there  till  the  whole  surface  seems  healthy,  wben  it 
may  be  left  to  heal. 

Dr.  Kirkpatrick  *  effects  the  same  object  by  the  caustic  action  of  Vienna 
paste  (potassa  cum  calce).  He  destroys  the  soft  parts  with  this  paste  till  a 
large  funnel-shaped  opening  is  left,  leading  down  to  the  bone,  which  is  then 
to  be  perforated  with  a  strong  knife,  chisel,  or  trephine,  and  into  these  per- 
forations the  caustic  is  to  be  introduced.  As  the  bone  which  is  thus  de- 
stroyed and  cauterised  comes  away  the  parts  around  are  consolidated  by 
healthy  inflammation.  This  plan  is  more  easily  applied  to  deep-seated  caries 
than  the  sulphuric  acid  treatment,  but  is  otherwise,  as  fao:  as  I  have  seen,  less 
successful. 

Other  local  applications  are  the  actual  cautery,  which,  however,  can  only 
be  used  in  rare  cases  in  which  the  whole  carious  surface  is  exposed,  and  seems 
to  me  less  energetic  and  penetrating  than  the  acid — the  injection  of  iodine, 
much  recommended  at  one  time  but  now  fallen  into  deserved  disrepute,  and 
injections  of  dilute  mineral  acid,  which,  however,  are  superseded  by  the  more 
methodical  use  of  the  strong  acid. 

Phagedse-  I  need  only  refer  here  in  the  most  cursory  manner  to  cases  in  which  the 

nic  uloera-    inflamed  bone  is  removed  with  great  rapidity.     Mr.  Stanley  ^  describes  this 
bone.  under  the  name  of  *  phagedosnic  ulceration  of  bone,*  likening  it  to  phagedsBna 

of  the  soft  parts ;  but  Mr.  Stanley's  cases  appear  to  have  been  instances  of 
epithelioma  or  rodent  ulcer.  Mr.  Cajsar  Hawkins  ^  has  recorded  two  striking 
cases  of  extensive  destruction  of  the  bones  of  the  head,  accompanied,  in  one 
instance,  by  suppuration,  in  the  other  not,  w^hich  shows  how  rapid  sometimes 

>   •  Dub.  Quart.  Journal.'     'New  Syd.  Soc.  Bicn.  Kep.,'  18(i7-8,  p.  2o9. 
'  •  Diswises  of  the  Bonry,'  p.  Co. 

3  'Mod  Chir.  Trans.,'  vol.  xxxix.  '  Contril  ution.s  to  Pathology  and  Surgery/  vol.  i. 
p.  3*9. 
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ifi  ihe  absoqjtion  of  inflamec]  bone.     Bnt  tho  cases  of  this  disease  are  so  rare 
tbat  I  must  content  mjeelf  with  this  brief  mention  of  it. 

'N'ecroBis,  or  the  totiil   death  of  a  considei'able  portion  of  bone,   m  dis-  Nc<?ftM!it. 
tinguished  from  caries,  or  tho  ulceration  of  bont^  and  its  disintegration   in 

invisible  molernies,  just  as  the  gangrene  or 
death  of  a  visible  portion  of  the  soft  tissues 
is  distingnished  from  nlceration,  or  *  molecu- 
lar gangrene/  Tbe  phenomena  of  neci-osis, 
also,  are  strictly  unalogons  to  those  of  gangrene. 
It  may  be  prodaced,  as  gangrene  is,  either  by 
inflammation  or  by  !oss  of  blood -supply  or  by 
chemit^l  disintegration  of  the  tissues  ;  but  in 
the  bones  inilamination  is  a  far  more  common 
precursor  of  necrosis  than  it  is  in  soft  parts ;  in 
fact,  the  cases  where  necrosis  does  not  depend 
on  inflammation  are  only  exceptional,  while  in 
the  soft  parts,  though  intlamraution  usually 
bears  its  part  in  induciug  gangrene,  yet  other 
causes  almost  always  co-operate.  The  reason 
of  this  is  obvious :  the  soft  parts  easily  accom- 
modate themselves  to  the  enlargement  of  tho 
vessels  and  to  the  iiitervascalar  effusions  which 
are  necessary  accompaniments  of  inflammation, 
whilst  in  the  bones  the  vessels  are  confined  in 
rigid  canals  ;  and  any  such  attempt  at  expan- 
sion being  checked  at  once,  tho  circulation 
comes  to  a  standBtitl.  The  dead  bono  then 
turns  white  (unless  it  is  exposed  to  the  air  and 
liathcd  in  tlie  products  of  putrefaction,  when  it 
may  be  perfectly  black)  ;  if  cut  int^i  it  will  not 
bleed ;  the  periosteum  and  soft  parts  recede 
fi*om  it,  leaving  its  sarfaco  smooth,  hard,  and 
ringing  when  struck  ;  the  living  bone  in  the 


Fi»i,  l&M.  NocrusiK  of  tbe  lower  fwit  of  the  *li«ft  ami  tpljibyaii*!  exUetiiUi  of  the  tiblji.  The  liirgir  figure 
hhtivfn  the  *Mr«|in*trum  tTirTfimuJt'd  br  Jt*  ftheath  of  new  boiit»,  the  latttir  gnuiuAU^  merging  above 
into  the  briiltjjy  «iiirriii-f?  of  itic  bone,  A  fM!«tion  liaji  t«eeo  Di«de  tltiroui;1li  ibe  se<)iie»iruiD  and  it«  cuvlitj 
nmr  tbe  lutictiJur  ^urfnc**,  Th<?  iinaJler  (tgnrn  nbowii  the  iirticqUr  end  of  the  tione,  where  Uie  extremity 
wl^  Atttuestnuu  i*  seen,  uttrrotiRded  bj  ui  ulctimted  surface  of  bono,  from  which  tho  artieolw  ciulilBBea 
Wm  eompletejy  removfti.  The  «equ»triim  vitu  hero  pi-rfectlj  «cce!«slblo,  and  cmikl  h»ve  been  re'moved 
£jr  a  free  IfleiaioQ  iato  tLe  joint.— From  »  drawinif  in  tin?  Mubetim  of  St+  Gunvu's  Hospitnl,  presented  bj 
Wb  B,  BrotUe. 

neighbourhood  becomes  inflamed,  leading  to  condensation  of  its  tissue 
for  some  distance,  and  to  periosteal  deposit,  both  on  the  surface  of  the 
living  bone  and  especially  over  the  dead  bone,  so  that  the  dead  bone  is 
roofed  in  or  invaglnated  (as  the  tecbnical  term  is)  by  a  cover  or  sheath 
of  living  periosteal  boEe.     Whiic  this  is  going  on  tho  irritation  of  the  dead 
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bone  sets  up  mfiammation  in  all  the  parts  with  whicli  it  is  in  contact,  vis. 
the  living  bone  and  the  deep  surface  of  the  periosteam.  The  pus  so 
famished  finds  its  way  to  the  surface  through  the  sheath  of  new  bone, 
which  tluia  is  interrupted  hy  holes  nr  sinuses,  through  which  the  pus  bur- 
rows to  tlie  surface  of  the  body.  These  sinuses  are  technically  called  doacce, 
and  the  piece  of  in  vagina  ted  dead  bone  thus  sequestrated  from  the  soft 
parts  is  called  a  setinestnim.  When  the 
periosteum  is  destroyed  there  ia  esually  no 
sheath,  though  it  is  possible  that  new  bone 
may  be  pTOduced  by  the  soft  parts.  This, 
however,  is  a  far  slower  and  more  imperfect 
process.  When  there  is  no  sheath  and  the 
dead  bone  is  exposed  on  the  surface  the 
process  of  separation  and  the  piece  of  dead 
bone  which  separates  are  both  doscribed  by 
the  name  of  f^afoIMion.  As  the  inflammation 
proceeds  it  digs  a  trench  around  the  dead 
bone  by  a  line  of  demarcation,  as  in  the  soft 
parts,  aiid  thus  the  Bequestruni  becomes 
loose  in  its  cavity,  and  if  the  cloacas  are 
large  enough  it  may  escape  through  one  of 
ihem.  Bat  this  rarely  happens,  and  for  the 
most  part  it  is  necessary  to  enlarge  the 
opening  of  the  cloaca  before  the  sequestrum 
can  be  removed. 

This  description  applies  to  necrosis  of 
the  superficial  part  of  the  bone,  and  tliis  is 
by  far  the  most  common  situation.  Central 
necrosis,  however,  is  occBLsionally  though  not 
very  frequently  met  with,  as  the  result  of 
inflanimatiou  of  the  medullary  tissue,  and 
possibly  some  times  of  contusion  of  the  sab- 
stauce  of  the  bone.  The  symptoms  are  very 
obscure,  and  arc,  in  fact,  usually  merged  in 
those  of  chronic  abscesa  j  since  the  reHulting 
iuflamniation,  supposiug  the  affection  to  be 
seated  in  a  part  such  aa  the  head  of  the  tibia 
(where  there  is  abundance  of  cancellous 
tissue),  will  set  up  suppuration  around  the 
dead  bone.  In  the  shafts  of  the  loug  bones 
the  same  thing  may  occur.  The  pns  will  be- 
come diffused  among  the  meshes  of  the  medullary  tissue ^  and  the  disease  has 
been  known  to  l>e  many  yeai's  in  progress  before  the  dead  bone  has  become 
loosed 

The  bones  most  subject  to  necrosis  are  those  which  are  most  exposed  to  the 
various  causes  of  inflammation,  of  which  syphibs,  struma,  and  local  violence 
are  the  commonest.  Hence  the  superficial  Ijones  are  found  affected  more 
conunonly  than  those  which  are  further  removed  from  participation  in  the 
various  affections  of  the  surface.     The  emu i urn,  the  tibia,  the  clavicle,  the 

'  In  the  Mnsoum  of  St.  Bartholomew^^  Hospital,  Sor.  i.  No.  176»  is  a  specimen  of  a  femar 
imnorerl  by  amputation,  in  which  tbere  w*is  a  small  necrosf-d  portion  of  tlia  inner  layen  of 
the  medulldry  caritj.  The  bone  lind  not  fteptratcd,  though  the  dise^Ke  had  been  in  progrow 
for  thirty-five  years. 


Fm.  189.  EJctcni^Te  nlctfratlen  of  the*  Htda 
fttul  fibula,  with  tiecrueli.  Botb  bottov  -^ 
are  iniicli  thicktMicd  by  inJ!Limm»tton,  m\d  ( 
coTercd  with  n  dfrpodt  of  rtew  pofoua 
bone.  The  liirffo  irrcg-ular  rjivlty  which 
U  aeon  in  thfl  tlbU  hoe  resulted  from  tlM 
necrosifl  and  rcmoTftl  of  tbo  whole  thJck- 
Hess  of  tbe  abaft  of  the  bone,  with  tliQ 
cxceptloo  of  two  gmall  l>riil^>  or  piUiin, 
wMch  ext^d  from  the  uppor  to  tbc  lowcv 
end  of  tbo  tiWft.  Tlie  tiMjv  U  flnnly 
midmvd  to  tlw  fibuU,  above,  below,  »iid 
opiMifilte  to  the  cavity. —Protn  a  pnpuu^ 
tiofi  in  Bt*  Ckonre'c  Hospital  Uuavtmi, 
Bor.  It.  No.  5L 
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bones  of  the  forearm  and  hand  are  most  commonly  the  sabjects  of  the  affec- 
tion ;  but  it  is  by  no  means  anconmion  in  the  femur  or  humerus.  The  denu- 
dation of  the  bone  by  destruction  of  its  periosteum  is  very  frequently  followed 
by  necrosis,  but  not  always,  since  the  exposed  bone  may  derive  sufficient 
nutriment  from  the  neighbouring  parts  of  the  bone,  and  to  some  extent 
from  the  neighbouring  soft  parts,  to  preserve  its  vitality.  Thus,  after  a 
severe  scalp- wound  large  portions  of  exposed  bone  may  be  seen  to  become 
gradually  vascular,  small  granulations  springing  from  the  surface  here  and 
there,  and  ultimately  forming  a  cicatrix  by  which  the  whole  is  covered  with- 
out any  visible  exfoliation.  And  in  the  bones  of  the  face  large  denuda- 
tions of  the  periosteum  are  perfectly  compatible  with  the  regular  nutrition  of 
the  bone.  Thus,  in  the  operation  for  cleft  of  the  hard  palate  the  surgeon 
denudes  the  bones  of  their  periosteum,  without  any  apprehension  whatever 
of  necrosis.  But  in  bones  which  are  less  vascular  than  those  of  the  head  and 
face,  or  in  bad  conditions  of  health,  or  where  the  denudation  is  very  extensive, 
the  outer  tabic  of  the  bono  will  usually  exfoliate,  though  not  to  so  great  an 
extent  as  would  at  first  appear  probable.  The  soft  parts  almost  always 
adhere  around  the  edges  of  the  wound  to  some  extent,  and  preserve  the  life 
of  the  circumferential  portions. 

Necrosis  sometimes  occurs  with  almost  as  much  rapidity  as  gangrene  of  Acute  ne- 
the  soft  parts,  and  then  the  constitutional  disturbance  may  be  great,  and 
pyeemia  is  very  likely  to  ensue.  I  have  spoken  of  this  in  connection  with 
diffuse  or  acute  periostitis,  which  is  the  common  cause  of  acute  necrosis. 
The  next  most  common  cause  is  destruction  of  the  periosteum  and  injury  to 
the  surface  of  the  bone,  either  by  contusions,  chemical  injuries,  or  fire.  But 
there  are  rare  cases  in  which  acute  necrosis  ensues  from  obscure  causes,  and 
without  any  visible  affection  of  the  periosteum  or  medullary  membrane,  of 
which  I  have  related  a  striking  instance  in  the  essay  already  referred  to  in 
the  *  System  of  Surgery  *  (p.  776),  Such  cases  must  be  treated  in  the  same 
way  as  those  of  acute  periostitis. 

The  treatment  of  necrosis  is,  as  a  general  rule,  to  wait  until  the  bone  is  Treatment 
loose  and  then  to  remove  it.  In  the  case  of  an  exfoliation  nothing  more  is  otiMiTo^^. 
necessary  than  to  lift  out  the  loose  portion  by  putting  an  elevator  beneath 
its  edge  and  extract  it  with  a  pair  of  forceps.  Very  often  when  the  soft 
parts  lock-in  the  exfoliation  it  becomes  necessary  to  cut  the  loose  part  across 
in  order  to  remove  it  piecemeal,  and  this  is  effected  by  a  pair  of  cutting 
forceps  or  bone  scissors.  But  under  certain  circumstances  this  usually  simple 
operation  becomes  a  very  complicated,  difficult,  and  dangerous  proceeding. 
The  most  familiar  instance  is  in  that  necrosis  of  the  popliteal  space  of  the 
femur  which  occurs  so  often,  and  in  which  for  some  reason  not  very  obvious 
there  is  rarely,  if  ever,  any  periosteal  sheath,  so  that  the  exfoliated  bone  lies 
close  under  the  popliteal  artery,  and  may  easily  wound  it,  as  happened  to  a 
young  man  the  subject  of  this  affection,  who  in  dancing  ran  the  loose 
splinter  of  bone  into  the  popliteal  artery  and  bled  to  death. ^  The  same 
accident  may  occur  in  removing  the  bone,  or  the  knee-joint  may  bo  opened, 
or  the  artery  may  be  wounded  by  the  knife,  trephine,  or  cutting  pb'ers.  It 
is  necessary,  therefore,  to  proceed  with  great  care,  making  the  incision  on 
the  outer  side  and  somewhat  to  the  back,  so  as  to  avoid  the  synovial  mem- 
brane, yet  not  to  wound  the  external  popliteal  nerve ;  then  to  dissect  with 
great  care  along  the  back  of  the  femur  and  use  the  bone  scissors,  if  necessary, 

*  Byron,  in  '  Med.  Chir.  Rev.,'  vol.  xxiv.  p.  259.    Jacob,  '  Diss.  Med.  Chir.  de  Aneur./ 
Edin.,  1814. 
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with  great  caution.  In  witlidrawing^  the  bono  nil  rtmgh  maTiIpulaticin  should 
be  avoided,  and  the  parts  scratched  and  pushed  off  it  with  the  finger-nail 
and  handle  of  the  scalpel  in  prcferonce  to  any  cntting  instrument. 

When  the  dead  bono  is  in  paginated  it  h  necessary,  in  the  firafc  place,  to 
endeavour  to  ascert^iin  whether  it  is  loose,  but  this  is  by  no  means  ea»y. 
The  length  of  timo  during  which  it  has  been  exposed  will  of  course  justify 
a  gnesa — but  only  a  guess — for  the  period  at  which  the  dead  bone  separates 
depends  on  many  causes  of  which  the  surgeon  can  hardly  have  any  know- 
ledge^ and  in  great  part  on  the  acute  or  chronic  nature  of  the  original  action. 
Still,  if  the  disease  has  been  long  in  progress,  and  there  is  not  much  risk 
in  cntting  down  on  the  bone,  it  shonhl  certainly  be  done,  if  only  to  get  a 
perfect  knowledge  of  its  condition.  The  seriuestrum  may  be  quite  detached 
from  the  bone  around  it,  yet  so  locked  in  that  no  movement  can  be  impressed 
on  it  by  the  probe.  Sometimes  the  groove  of  demarcation  between  the 
living  and  dead  bono  can  be  felt,  and  if  so  it  is  a  valuable  sign  that  tbo 
seqneatruni  is  loose.  The  opomtiun  consists  in  frck^ly  exposing  the  in  vagi- 
nating  bone  with  its  cloacaa  and  enlarging  one  or  more  of  the  latter  by  cutting 
the  new  bone  away,  either  with  the  trephine  applied  round  one  of  the  open- 
ings or  by  cutting  through  the  bridge  between  two  neighbouring  cloacae 
with  chisel  or  forceps,  and  so  obtaining  fi'cc  access  to  the  sequestrum,  which 
is  then  to  be  taken  out  with  the  forceps,  or,  if  too  large,  to  be  cut  tbroagb 
with  the  cntting  pliers,  trephine,  or  any  handy  instrument,  and  bo  removed. 
The  surgeon  must  be  careful  to  leave  none  of  the  dead  bone  behind  in  the 
csavity.  The  wound  need  not  he  closed,  since  it  can  only  fdl  up  by  granula- 
tions. The  discharge  is  often  most  putrid,  and  the  pit  in  the  bone  requiix^s 
for  some  time  to  be  very  freely  washed  out  with  some  disinfecting  solution. 

It  used  to  he  recommended  in  surgical  lectures  to  defer  this  operation  till 
the  periosteal  sheafli  might  be  presumed  to  have  acquired  strength  enough 
to  preserve  the  eontinnity  of  the  limb,  but  this  is  not  now  considered  advi- 
sable. In  the  leg  and  forearm,  where  there  is  a  second  bone,  the  periosteal 
inflammation  will  bo  sui"^  to  unite  the  affected  to  the  sound  boue,  if  the 
necrosed  portion  be  at  all  large  (see  Fig.  189)  ;  and  even  if  this  does  not 
occur,  or  if  there  is  only  one  bone,  it  seems  better  to  remove  the  sequestrum 
at  once,  since  it  is  a  pei'uianent  source  of  irritation,  and  to  trust  to  care- 
ful splinting  and  bandngiug  to  maintain  the  parts  in  position  and  prevent 
any  fi-acture.  However,  it  cannot  be  denied  that  the  danger  of  fractoro 
from  necrosis  is  a  rent  one,  and  particularly  if  the  neighbouring  bone  1ms 
been  cut  away  to  some  extent  j  and  when  this  accident  has  happened  in  the 
case  of  the  femur  amputation  wnll  usually  become  necessary  (Fig.  190). 
In  the  arm  careful  treatment  will  prohably  preserve  the  limb. 

Some  other  plans  of  dealing  with  neernsed  bone  are  occasicmally  usefnl. 
They  consist  chiefly  in  applying  eihcmical  solvents,  by  whicl*  the  dead  bone 
may  be  dissolved  out  and  thus  its  reinos'al  he  etfccted  more  quickly  than  by 
waiting  for  lis  separation.  Of  these  the  sulphuric  acid  is  the  best  (see  |mge 
400)^  and  by  its  means  I  have  seen  large  portions  of  the  skull  i*emoved,  and 
certainly  with  the  effect  of  much  diminishing  the  factor  of  the  discharge. 
The  difficulty  is  when  the  limits  between  the  dead  and  the  li\ing  bone  are 
reached,  since  any  substance  strong  enough  to  dissolve  the  tissue  of  the 
bone  may  easily  kill  the  living  but  inflamed  bone  in  the  neighbourhood  of 
the  exfoliating  portion. 

The  complications  of  necrosis  are  very  numerous  ;  but  as  the  majority  of 
thorn  are  merely  the  results  of  iiitlammulion  propagated  from  the  inflamed 
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bone  to  tbe  soft  |mrU  in  its  neiglibonrliood,  and  are  marked  by  tlie  aymptoma 
peciilmr  to  such  iiiflaniTnations^  it  wonld  be  impoBsible  to  Bpeak  of  all  of  ilieni 
liere^  nor  would  it  be  necessary.  It  may  perhaps,  bowever,  be  proper  to 
take  notice  of  the  fact  that  necrosis  is  not  an  nncomnion  ean.se  of  destrac- 
live  inflammation  of  joints.  Usnally^  indeed^  tbc  in  i!a  mm  at  ion  of  the  shaft 
of  a  long  bone  is  not  communicated  to  the  articular  end,  but  this  ts  not 
always  the  case.  The  artienlar  end  itself  may  share  in  the  deatb  of  the 
shaft,  or  the  snppn ration  which  ia  excited  by  the  scqncstrum  may  perforate 
the  artienlar  lamella,  and  make  ita  way  into  tbe  joint  as  in  Fig,   191  ;  or, 


J 


,  Jfia»  VJG.  Fractnn?  in  pon^Wjucucc  of  necrcHJB,  nu- 
c««Mtatlpg  anjimtiitloii,  frwiu  which  tbepnticiit 
(«  boy,  iiffcd  Ift)  1*000 veinK  a  reftsra  to  tlj«  ne- 
crosed bone  ;  6  to  Iht^  ne>w  tione,  which  inloog 
with  tlic  reniiiuis  ©f  the  old  shjift)  hn»  given 
way,  Th«  patlcut  had  hml  illscti^sed  bone  Cor 
inore  than  four  yuan?,  aniHind  lnofai  fTwjucntly 
operated  njHin.  At  len;fth  lie  ti^nun  cnnw  Into 
boepUol  in  IHtil.  'J  ln'  fi'inur  win*  trvt>liiDed  oikI 
•ome  more  doftd  Iwme  rrnvDVed.  Ho  wtnt  on  well, 
and  the  wound  ^iim  ncnrlj  clusiHi,  when,  six 
VMka  After  th"  oixTntian,  1>e  fell  in  running 
ocrom  the  wan!  and  frticturtd  tbe  thi^h.  It  waM 
put  up  in  tttr  u^iial  wa>\  Lut  no  aniou  oou^  be 
proonrcd.  Tbe  wound  dliicbaiizfxl  a  lar^e  Qnjun- 
llty  of  tbli)  anheultby  pus,  and  it  became  luaom- 
mry  to  ainputat«,  Tho  Jractoro  lifts  pawed 
throngh  the  trcphine-holet  a  fmrt  of  the  oaVmia 
of  which  In  Keen  on  the  iiecrott^d  bone.  The 
BTtCMTjr  lay  to  the  itiner  iddc  of  the  brokt'u  ends 
— it  WM  nninjurod.  The  intcjHpacsv  Ijctwoen 
tbe  frajBTtnentfi  was  filkKl  with  white"  fibrona 
tlntic,  in  wSikh  uiiwiy  (Mtaifylni?  epocks  wtre 
rlBible  under  tlu'  micnuscope.  St.  Geoi^c'*  Hoa- 
jAUd  Museum,  Ser.  U.  No,  104). 


Fio.  1 91 .  Nccrodft  of  th«  whole  ahaft  of  tbe  tibia, 
from  a  patiffnt  neod  1 8 .  The  npner  ^pAphfAs  ia 
nnufToctfid,  hut  the  discoso  entenda  Into  the 
ankle-joint,  and  a  tm&ll  looce  pdrtion  of  bone 
can  be  *cen  on  Qm  lower  artictilar  aitrfafoe.  The 
palieiit  wu  originally  ar]  mi  tied  in  the  year 
1838,  the  (UaDflaa  bavins  tlrt-n  cxiitted  for  ftrtir 
yeanj  and  h^ing  referrvd  io  an  aocddant,  Some 
dead  bofie  was  then  removed*  and  he  was  sent 
into  yifl  o&antry,  an  hi«  health  waa  (niltag. 
Kext  year  be  waM  rr^admltted.  and  tbe  oreater 
part  of  the  nccrosi^J  bone  w«*  C3:tr»ct«d»  through 
the  large  ajjertnre  (made  by  the  trephiiw  and 
other  iiwtTOiiiciiti? )  bwhi  at  the  nyjper  part  of  the 
abaft  of  the  bone,  NumeroKB  other  opr?cing» 
are  seen^  luoat  of  which  are  cloai'ie,  one  of  them 
of  a  roundtxl  form,  iiroltthly  tbe  former  tre- 
phine IkjIcv  Tlie  laii  diiHl  feliortly  after  the  last 
opera tioM  fnr>m  another  cause. — .St.  George's 
Hospital  Mii^etim,  Her.  il.  No.  m. 


ain,  the  necrasis  may  be  confined  to  tbc  articular  end,  the  shaft  being  free, 
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so  tliiit  the  whole  or  a  portion  of  ihv  epIpbjBis  may  become  loose  in  the 
joint  and  act  asi  a  foreign  bodj,  Tbo  joint  under  any  of  these  c^jnditionB 
mnst  be  considered,  as  a  general  rule,  to  be  destroyed,  aud  it  becomes  merely 
a  question  whether  amputation  ia  necessary  or  excision  may  be  ventured  on, 
or  the  loose  bone  only  be  extracted  by  incision  into  the  cavity  of  the  joint, 
and  the  latter  left  to  aekylose. 

I  must  now  give  a  very  brief  account  of  the  modifications  of  the  inflam- 
matory process  caused  by  the  various  cons  tit  ational  caehexiED. 

In  scrofuhnts  disease  of  the  bones  there  is  sometimes  seen  a  deposit  of 
crude  cheesy  tnbercle  in  the  can- 
cellotia  tissue ;  the  articulating 
ends  (Figs.  192, 193),  or  the  short 
bones,  are  the  most  common  seat 
of  this  deposit.  More  cominoDly, 
however,  strumoua  disease  in  a 
bone  produces  merely  a  low  in- 
flammatory condition,  in  which 
the  bony  tissue  is  so  softened  as 
to  be  ca:sily  cut  with  a  knife ; 
the  cancellous  portion  of  the  bone 
is  looser  and  hghter  than  iiatui'al, 
and  ifca  can  cell  i  filled  with  i3md, 
the  product  of  inflammation, 
sometimes  mixed  with  pus,  and 
the  compact  tissue  thinned  and 
rarefied.  On  microscopic  exami- 
nation the  lacanoD  and  canaliculi 
are  found  filled  with  txndation, 
and  occasionally  niinute  bony  pro- 
jections from  the  walls  of  the  di- 
lated cancelli  indicate  an  attenapfc 
at  tlic  reproduction  of  bone,  and 
that  hcaHng  by  Hclerosis  which 
has  already  bt*en  described  as  one 
of  the  usual  events  of  hetilthy  in- 
flammation.*  The  leading  fea- 
tures, tlien,  of  the  pathological 
anatomy  of  strumous  inflamma- 
tion arc  the  same  as  those  of 
ostitis  in  genend  ;  and  the  only 
distinctive  anatomical  peculiarity 
consista  in  the  nature  of  the  exu- 
dation which  chokes  up  the 
spaces  in  the  bone*  Dr.  Black 
lias  given  several  analyses  tend- 
ing to  establish  these  four  con- 
clnflions— that  tuhercnlosis  gives 
rise  to  (1)  a  considcmble  increase 
of  fat  in  tlie  diseased  bone ;  (2)  a  large  diminution  of  the  salts  of  lime  ;  (3)  a 
dimLnution  of  the  organic  matrix  ;  and  (4)  an  increase  of  the  soluble  salts. 

'  Se&  Black,  *  On  the  Piitholcgy  of  Tuberculous  Bone,'  Edin.,  1860. 


Fin.  199.  fkTt>rii]on»  tnbercle  depodt^cl  In  the  hm/i  ili  IImi 
npht  fOTilur,  '  THic  cnrtlbigeft  hod  hwn  dentroffitf  ^  «i» 
ix'mtiun,  and  ilic  buncs  wore  in  a  ttate  of  cnxUm,*  TIm 
ewtioEt  »r  tho  tx>ne  shows  a  Urge  maw  of  yellow  futMbaaoe 
df»podite(]  in  the  cuncQ^llotie  tLestie. 


l^Kj,  l^a,  DepcMit  of  tubcrck*  in  the  bt'tnl  of  the  left  fcmiir, 
from  tbo  aomo  «we  «»  tho  precetliuK'  No  tjtsea^w  had 
been  irappfMed  to  exiPt  in  tbis  y/iul  In  furr  death,  Mid 
trie  d  mwin^  sho*-*  the  oartilAge  an  n )  toroa  In^ 

tact,  but  the  hone  wna  aoftcr  thftn  its  vaaco- 

lATlty  incnsiwed.'-rroin  <lrftwiii>:  i    l>y  Sir  B, 

Brodie  to  the  Miucxim  of  St  0«OTgi-  -.  H.-jatil.  Tlie  caiw 
(tlmt  of  Captain  D,,  case  xxxl.)  it  to  be  fonnd  In  his 
'  Treatise  on  IHjieflace  of  tlie  Joints/  WorJti,  edited  by  C» 
Hawkins,  voL  U.  p.  11H5. 
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In  general  terms,  stmmons  is  distinguished  from  common  inflammation  by  the 
softness,  lightness,  and  oiliness  of  the  affected  bone,  by  the  greater  dififnsion 
of  the  morbid  changes,  and  by  the  less  tendency  to  cure.  The  obvious  effect 
on  the  bone  consists  either  in  chronic  enlargement  without  suppuration  or 
in  inflammation  followed  by  ulceration  or  caries.  The  former  is  sometimes, 
though  with  doubtful  correctness,  called  *  a  strumous  node.'  It  differs  from  strumooB 
the  common  nodes  which  are  usually  syphilitic  in  the  fact  that  they  are  ^^^^ 
often  purely  periosteal,  while  the  strumous  node  hardly  ever  is  so.  It  is 
formed  by  enlargement  and  expansion  of  the  bony  tissue,  in  part,  but  also 
and  generally  in  greater  part  by  engorged  and  infiltrated  soft  tissues.  Such 
strumous  enlargements  or  nodes  sometimes  remain  indolent  and  without  much 
change  for  a  long  period.  They  are  chiefly  seen  in  the  articular  ends  of  the 
bones,  sometimes  in  the  clavicle  or  skull,  and  occasionally  in  any  other  bone. 
The  more  active  inflammation  which  tends  to  Softeuing  and  suppuration 
(strumous  caries  and  necrosis)  is  very  common  in  the  joints,  in  the  foot,  strumous 
and  in  the  spine,  but  is  met  with  in  all  parts  of  the  body.  It  is  not  accom-  ^^^  .*°^ 
panied  by  much  pain,  unless  from  irritation  of  nerves  lying  near  the  diseased 
bone,  and  is  remarkably  obstinate,  seldom  stopping  until  the  whole  of  the 
affected  bone  has  become  disintegrated.  The  necrosis  is  generally  induced 
by  the  caries — i.e.  a  portion  of  bone  perishes  in  consequence  of  the  dis- 
integration of  some  neighbouring  part  from  which  its  vessels  are  derived,  so 
that  the  removal  of  the  dead  part  docs  not  stop  the  disease.  So  obstinate  is 
this  strumous  caries,  that  Mr.  Syme  spoke  of  it  as  an  incurable  affection  ; 
but  this  seems  going  too  far. 

The  treatment  of  strumous  disease  in  bone  should  be  chiefly  expectant, 
as  far  as  the  local  disease  goes.  Strumous  nodes  will  sometimes  disappear 
rapidly  under  the  iodides — especially  iodide  of  iron — combined  with  con- 
stitutional treatment.  Country,  especially  sea,  air  is  of  great  importance  in 
such  cases.  When  suppuration  has  occurred,  and  carious  bone  is  exposed, 
its  separation  may  be  hastened  by  caustic  applications,  such  as  sulphuric 
acid  or  the  actual  cautery ;  but  after  all  such  local  measures  can  only  be 
regarded  as  adjuvants  to  constitutional  treatment.  When  the  bone  is  greatly 
disintegrated  its  removal  by  excision  or  amputation  becomes  necessary. 

Syphilis  as  it  attacks  the  bones  leads  either  to  periostitis  or  to  ostitis,  Syphilis  in 
caries,  and  necrosis.     Enough  has  been  said  above  on  the  subject  of  nodes,  **''«• 
and  I  must  refer  the  reader  to  the  previous  pages  and  to  the  chapter  on 
Syphilis  for  all  that  seems  necessary  as  to  caries  and  necrosis.     I  will  add 
here  a  few  observations  on  the  usual  forms  of  syphilitic  ulceration,  as  contra- 
distinguished from  the  other  forms  of  ulcer  which  we  find  in  bone. 

Mr.  Stanley  says  that  *  the  varieties  of  ulcer  in  bone  are  as  distinctly 
marked  as  they  are  in  other  tissues.*  *  Without  going  quite  so  far  as  this, 
I  think  there  can  be  no  doubt  that  there  are  specific  differences  between 
certain  forms  of  ulceration  in  bone  which  are  recognisable  from  each  other, 
though  there  are  many  forms  of  ulceration  in  which  the  most  acute  patho- 
logist would  be  unable  to  say  from  an  inspection  of  the  ulcer  what  the  con- 
stitutional condition  had  been  on  which  it  depended. 

Syphilitic  ulceration  occurs  in  two  chief  forms,  which  bear  an  analogy  to 
the  affections  of  the  skin  in  constitutional  syphilis,  as  Paget  has  pointed  out 
in  the  Catalogue  of  the  Museum  of  the  College  of  Surgeons.  They  are  the 
annular  and  the  tuhercuhded ;  the  former  likened  to  the  rupial  ulcers  of  the 

*  '  Diseases  of  the  Bones/  p.  50. 
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skm,  nnd  the  ktter  to  tlie  sypliilitic  lubercloj  Iti  the  annular  ulceration  *  a 
amall  ronnd  spot  is  seen  where  the  surface  of  the  bone  is  wormeaten  from 
the  presence  of  nnmeroiia  minute  depressions,  and  in  some  cases  the  bone 
around  this  wormeaten  central  portion  is  marked  bj  arborescent  grooves,  the 
traces  of  increased  vascularity.  Later  on  a  circular  trench  is  marked  around 
the  wormeaten  spot,  atid  as  this  widens  and  deepens  it  nndemdnes  and 
finally  chisels  out  the  piece,  which  separates  as  a  Bequestnim,  and  then  the 
bone  scars  over,  leaving'  a  rounded  depression  mach  larg-er  than  the  original 
spot  J  The  tnbcrcmlaLcd  form  *  appears  to  commoocc  by  a  tubercular  thicken- 
ing of  the  external  wall  of  the  bone,  due  not  to  periosteal  depowit,  but  to 
chronic  inflammation  of  the  compact  tissue  itself.  This  inflamed  bone 
soon  becomes  dotted  over  with  numerous  little  pits  or  depressions  which 
coalesce  and  form  ulcers,  usually  oval  or  roaiid,  penetrating  deeply  into  the 
interior  of  the  hone/  As  sub-varieties  of  syphilitic  nicer  Sir  J.  Paget  lias 
described  (1)  the  rettcuhiedy  in  which  the  disease  commences  by  reticular 
deposit  of  periosteal  bone,  which  then  becomes  perforated  by  annular  ulcers ; 
BO  that  this  seems  to  be  a  mixture  of  secondary  and  tertiary  syphilis — a  node 
perforated  by  ulceration ;  and  (2)  the  penetraiinff,  in  which  the  whole  thick- 
ness of  the  bone  is  removed  to  a  considerable  extent  by  one  or  other  of  the 
previously  described  forms  of  ulcer. 

The  main  peculiarities  of  syphilitic  as  distinguished  from  the  other  forms 
of  ulceration  in  bone  would  appear  to  be  its  tendency  to  assame  the  annular 
or  crescentic  form,  together  with  the  circa  m scribed  (and  often  also  circular) 
induration  or  tuberculation  of  the  exterior  of  the  bone.  Simple  ulceration, 
on  the  other  hand  (of  which  perhaps  the  best  examples  are  to  be  found  in  the 
articular  ends  during  abscess  of  the  jiiints),  forms  merely  a  wormeaten  aar- 
face  of  no  particular  shape,  and  extending  to  an  indefinite  extent  superficially, 
but  aiTecting  little  of  the  substance  of  the  bone.  In  strumous  ulceration  the 
whole  of  the  bone  is  softened,  light,  oily,  and  enlarged,  while  the  surface  is 
worn  away  by  a  ragged,  irregular  ulceration,  usnally  deep  in  places  and 
extending  indefinitely.  The  main  characteristic  of  rheumatic  ulceration  is 
the  stalactitic  or  foliaceous  deposit  on  the  surface  of  the  bone  co-exiating 
with  sclerosis  of  its  superficial  portion^  and  this  deposit  penetrated  by 
irregular  ulceration,  but  to  no  great  extent.  In  malignant  ulceration  the 
bone  is  removed  in  an  irregnlar  manner  and  to  any  extent,  sometimes  almost 
entirely  j  but  what  characteriaes  it  unmistakeably  is  the  deposit  of  cancer  in 
the  neighbouriug  bone  and  soft  parts.  In  the  macemted  hone  these  exten- 
sive and  in*egular  cancerous  erosions  are  recognisable  from  the  forms  of 
ulcer  above  described  ;  but  they  can  hardly  he  distinguished,  from  the  rodent 
or  lupoid  ulceration,  to  which  bones  are  also  liable,  except  in  ihv  fresh  state 
by  the  cancerous  deposit — usually  epithelial^ — to  be  found  around  the  ulcerated 
spot.    * 

I  think  it  unnecessary  to  add  anything  here  on  the  subject  of  the  treat- 
ment of  syphilis  in  bone  to  what  has  been  said  (pages  371,  373)  on  the  general 
subject  of  constitutional  syphilis.  Nor  need  T  speak  further  about  the 
rheumatic  and  gouty  aflx^ctions  of  l>one.  So  far  as  they  come  within  the 
province  of  the  surgeon  they  will  be  treated  in  the  next  chapter,  since  they 
are  fonnd  chiefly  in  the  articular  ends  of  the  bones. 


*  The  reader  will  find  in  my  essay  on  'Diseasfifl  of  the  Bones,' alreaily " njf erred  to, 
chamct«ri*'tic  il lustrations  of  tlieso  and  the  other  recogoisevl  vnriutiea  of  ulcor  in  booe,  for 
which  I  cannot  here  find  apflce. 


I 
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Tlie  soft  or  enceplmloitl  form  of  cancer  ig  tbat  which  is  generally  met  Cunoer  in 
with  in  bane,  espeoially  hs  a  primary  aHection  ;  the  sciitIioup^  melanotic,  and      °*' 
epithelial   forms  when    they  affect   bones   do  so  almost   always  either  as 
secondaiy  formations  or  by  extension  from  the  soft  parts. 

Primary  cancer  in  the  bones  sometimes  affects  the  ost<?oid  form,  and  in  Osii-md 
such  cases  reproduces  itself  in  the  same  form  in  the  glands  and  lungs  ;  and  it  '^^**^'"- 
doee  even  happen^  in  very  rare  cases,  that  osteoid  cancer  occnrs  as  a  primary 
difleaae  in  tlie  soft  parts  ;  *  bnt  ftjr  practical  purposes  osteoid  cancer  may  bo 
regarded  as  one  affecting  the  bones  only,  and  as  being  a  sub- variety  of  ence- 
phaloid.  Many  malignant  tamoars  of  bone  have  a  base  of  ill-formed  hard 
bone,  bat  it  is  only  to  those  in  which  the  bony  mass  seems  diffused  throughoat 
the  cancer,  and  especially  to  those  in  which  it  is  deposited  in  the  glands,  that 
the  name  of  osteoid  cancer  is  ondeiiiably  appropriate. 

The  common  kind  of  cancer  of  bones  is  seen  in  three  difTerent  forms — 
periosteal,  interstitial,  and  infiltrated.  The  latter  is  very  rare.  The  whole 
bone  18  replaced  by  a  moss  of  cancer  in  which,  possibly,  a  few  granular  por- 
tions of  the  original  bone  may  be  formed.  This  eonstitates  one  form  of 
mollities  ossium,  for  the  bono  can  now  he  l>ent  in  any  direction  ;  bnt  it  Is  too 
rare  an  event,  and  the  diagnosis  is  too  obscure,  to  render  it  worth  w^hile  to 
spend  further  time  on  it  here. 

The  interstitial  form  of  cancer  is  that  in  which  a  nodalar  mass  of  can- 
ceroas  material  is  deposited  in  tbc  caneelloos  tissue^  which,  as  it  grows, 
infiltrates  and  expands  the  periosteum,  and  finally  bnrsts  out  into  the  soft 
tifisnes  until  it  reaches  the  skin,  which  is  then  rapidly  disintegrated  and 
gives  way,  allowing  the  cancer  to  fungate  tlirongh  it. 

The  cancellous  tissne  is  sometimes  extensively  eroded  by  these  cancerous 
depositp,  which,  after  maceration,  leave  irregular  wormeaten  cavities  in  the 
dry  bone. 

In  the  penosteal  form,  on  the  other  hand,  the  bone  may  he  perfectly 


Scift  can- 
cer. 
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Fm,  IH.  A  fleodon  of  m  m^UgnAui  tnmr^sir.  springing  from  the  ppriostptim  of  the  hnnwrus,  and  InflltmtfDfC 
tho  jniucUm  huxI  parts  in  the  nctxIilMurlirKxl.  Tli«  bono  fippefln  unAfTccM.  'Hh;  una  woa  remt^Toit  at  the 
•Itoulder-J<iiiit,~St.  Geortfe'K  Eo^pltel  Muaeom,  Bar.  IL  Ko.  ^36. 

sound,  the  tumour  having  grown  wholly  outwards,  as  in  the  annexed  figures. 

But  it  is  practically  impossible  in  most  cases  to  distinguish  one  of  these    I>l«gn(»it, 
forms  from  the  other;  nor   is  it   of  much   importance,  since  both    require 
amputation.     The  only  important  matter  is  to  diagnose  a  malignant  tamour 

'  Pn^t.  *Siiig.  P^th.;  Tol  ii.  p.  400,  ©d.  1863* 
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from  on  abscess  and  from  an  innocent  tnmour.  The  former  is  by  no  means 
easy,  for  an  abscess  in  connection  witb  the  Ixjue  is  at  fii*st  tightly  bonnd 
down  by  tlie  periostenm  and  other  parts,  so  that  its  flactaation  is  not  very 
marked  ]  and  a  malignant  tnmour 
is  often  so  soft  that  it  is  very 
doubtful  whether  t^  call  the  sen- 
eation  flactnation  or  no.  Any 
small  soft,  swelling  appearing 
near  the  head  of  the  tibia  is  fc<i 
be  looked  upon  with  suspicion, 
aa  this  is  a  very  favourite  seat 
of  malignant  disease  ;  and  io  case 
the  ordinary  symptoms  of  abscess 
are  absent,  viz.  inflammatory 
oedema  of  the  skin,  pain,  and 
pointing  of  matter,  no  confi- 
dent opinion  should  be  expresst^d 
before  exploration  with  a  grooved 
netjdle.' 

The  diagnosis  between  can- 
cerous and  innot»cnt  or  semi-in- 
nocent tumours  is  \evj  difficult, 
and  is,  perhaps,  wo  may  say,  be- 
coming more  difficult,  as  the  dia- 
tinction  between  malignant  and 
innocent  tumours  is  seen  to  be 
less  marked  than  used  to  bo 
taught.  Nor  ought  a  surgeon 
to  hesitate  in  saying  that  he 
does  not  know  whether  to  call  a 
t  u  mou  r  be  fore  re  m  o  va  i  cane  ero  u  s 
or  sarcomatous.  Practically  the 
question  resolves  itself  int-o  the 
ueoeasity  for  amputation  and  into  the  prognosis  which  must  bo  given  of  the 
case  a  fit  CT  wards.  Now,  I  think  we  slutll  not  he  wr^iiig  in  saying  that  a  tumour 
of  bone  is  to  be  regarded  as  malignant,  and  amputation  is  to  he  pressed  upon 
the  patient  as  being  necessary,  whenever  the  tumour  is  large,  soft,  gi-owing 
nipidly,  covered  with  largo  veins  (which,  indeed,  are  only  an  evidence  of  its 
rfijtid  growth  and  the  consequent  profuse  blood-supply  with  obstructed  re- 
turn), and  involves  a  considerable  surface  of  the  bone.  But  there  are  other 
considerations  also  which  ought  not  to  bo  laid  out  of  sight,  and  which  Sir  J. 
Paget  has  thus  expressed  : — * 

*  1.  The  tumour  is  proljahly  cancerous  if  its  growth  commenced  before 
puberty  or  after  middle  age,  uidess  it  be  a  eartilagiiioua  or  bony  tumour  on 
a  finger  or  toe  or  near  an  articulation. 

*  2.  If  a  tumour  has  existed  on  or  in  a  bone  for  two  or  more  years,  and  is 

*  I  liRVtt  seen  evea  thiB  exploration  mislead.  A  very  ekilful  sai^eoti,  believing  that  a 
swelling  near  thcs  ods  calcifl  was  a.n  nbscess,  but,  not  b«ing  saru,  miida  a  iiuncture  with  a  grooved 
needlcv  A  few  drope  of  puj,  or  ft  fluid  which  wa*^  t/iken  for  pus,  cscapid.  A  small  incision 
was  made.  ThT«  gave  rise  to  such  copious  hcemorrhage  that  it  was  b^jlicTed  the  posterior 
tibial  artcrj  hud  l>eeii  wounded.  Accordingly  the  patient  wa»  brought  under  the  iatioeoce  of 
ehlurofonn  and  the  pirt  freely  laid  open,  when  thi?  Buppcwsed  abscoBe  turned  out  to  b«  b 
maligimnt  tuniouri  and  it  became  neceswirj'  to  umputate  the  fooL 

*  '  Med.  Oiir.  Tnins.;  vol,  liv.  p.  2tf(>. 


FiQ .  V^ .  PeriTMrtml  eanccT  of  the  tibia.  Tbe  cancer  Is  &  tnfx- 
tnit?  of  the  luematoid  tmd  medtilki^  varfetSo*.  Tlie  chiel 
dLTHndt  exlfltt  ijettt'«en  the  peviciat«iun  ftnd  the  bone^  (lie 
aurrncc  of  whkh  tins  boon  i^li^bUy  dwtrojed.  Oomapond* 
in^ to  tbe  !3tuatlou  of  tb«  timinur^  bbe  caooiiUoiui  Uamt  toA 
DKnltiU(U->  raiml,  wcn\  htiwcTerJuflltratod  toATarrdtght  ( 
CJttcnt,— St,  Georg(:%»  Ut«pital  Mtuenm,  Ser.  ii.  Tio.  Hi. 
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atill  of  doubtful  nature,  it  is  probably  not  canceroos  or  recurrent,  and  this 
probabibty  increases  with  the  increasing  duration  of  the  tumour. 

*  3.  If  a  tumonr  on  or  in  a  bone  hfm  doubled  or  more  than  doubled  its 
size  in  s\x  months,  and  is  not  inflamed,  it  is  probably  cancerous  or  recurrent ; 
and  this  prolmbility  is  increased  if,  among  the  usual  coincidences  of  rapid 
growth,  the  veins  over  the  tumour  have  much  enlarged,  or  the  tumour  has 
protruded  far  through  nlcei'ated  openings  and  bleeds  and  profusely  discharges 
ichor. 

*  4,  If  with  any  such  tumour,  not  being  inflamed,  the  lymph-glauds  near 
it  are  enlarged,  it  is  probably  caucerous,  and  still  more  probably  if  the 
patient  have  lost  weight  and  stTength  to  amounts  more  than  proportionate 

to  the  damage  of  health  by  pain,  or  fever,  or  other 
accident  of  the  tumour. 

*  5.  A  tumour  on  the  shaft  of  any  bone  but  a 
phalanx  is  rarely  innocent,  and  so  are  any  bat  car- 
tilaginous outgrowths  on  the  pelvis,  or  any  but  the 
hard  bony  tumours  on  the  bones  of  the  sknib* 

If  a  tumour  in  bone  be  diagnosed  as  being 
cancerous,  and  there  is  no  evidence  of  cancer  in 
other  parts,  nor  of  cancerous  cachexia,  its  removal 
IB  plainly  indicated.  It  is  safer  to  amputate  the 
member,  if  possible,  above  the  affected  Ixino  ;  tbus, 
in  cancer  of  the  tibia  amputation  should  bo  per- 
formed through  the  thigh,  and  in  cancer  of  the  fe- 
mur some  surgeons  dwell  much  on  the  importanco 
of  i"emoving  the  whole  feuiur  by  amputation  at 
the  hip.  But  the  immediate  danger  of  amputation 
at  the  hip  is  very  great,  and  the  immunity  which  it 
il|^B  gives  irom  the  return  of  tire  disease  is  certainty  not 

Txa.tn.   A  section  oi  ttic  Bkin  arid   proved  to  l>e  greater  than  in  amputation  through 

of  tbc  »luift  of  the  tiltia  fji  tt  cause     ,%  ^'        'l         o  ii        t^  r  ^  i 

or -..  ti  ,1  .1, rforwhtchtho  tne  contmuity  of  the  femur*     I  have  seen  several 

ii*rge^»ic€rft^  cases  in  wbich  the  cancer  recurred  in  the  lungs 

^w^T^L  inwa'^cii^y'^^hot  ^^^^  shortly  after  recoveij  from  amputation  at  the 

lowed  out  tn  the  shaft  of  the  hip.    On  the  other  hand.  I  am  now  watching  a  case 

^  m,m<\  lined  where  a  vonne:  man  has  remained  free  from  any 

I  ni  flnw  anb-  r       r  tL  ^    **         xi  t 

fcu...... , ,,.^Jtinll(n^^  uitb   recurreucc  for  lour  years  after  amputation  through 

the  uict'T  on  the  HUTtuce  of   thu     .i  *j ji  r»   j.i       p  ji  i      ii         j* 

■kin.  Ti)e  bone  i«  much  tbioJt-  the  middle  of  the  Icmur,  though  the  disease  was 

7"'  "' '  "  '  '''"""^"'\,Su^:  well-marked  soft  cancer. 

L  .        ....  u.H'  E         Much  more  promising  as  far  as  prognosis  goes 

Dg  ot  the  cjivicy  m  the  shaft  are  thoso  eases   of  epithelioma  of  the  soft  parts 

__  tlie  bone^  anil  the  soft  tuatter  ^»  t  ■  .  . 

inflitjutod  in  tiio  cane*'i]i  above  spreading  down  iuto  the  bone,  which  furnish  the 

that  part,  coniiiiit  entirely  of  Bcaly  ,  ,  i  »   i     r  i  ^   •        i*        -   i     i  ■    , 

■        only  examples  which  I  have  met  with  of  epithelial 

cancer  of  bone.     The  tibia  is  the  usual  seat  of  the 


epJtlKililuiii  tmckcrl  tiiitfether  by 
liitM  grauular  frabetanoo^  The 
patient  was  m  oian  mugful  M^  and 
thjcdincwe  waa  referred  to  a  hkiw 
|-jBceiyed  tiro  years  previouily, 
'  I  iDODtha  After  which  a  tuuiour 
ued  In  t)}«  pcut  ctmck  and 
apidly  a[)rt}ntecl  out  of  the  skin. 
iThifl  tamour  luid  bcon  riimoved 
i  tlines  by  th«  knife,  anil  n 
tiioo  by  catiMlic,  along 
■cale  of  bone»  before  the 
ab  WM  amputated.  He  rc- 
''COTered    frtnn    tho  amputAtiou, 


affection  (Fig.  19G).     It  is  essentially  chronic  in 

its  course,  and  it  is  often  a  very  long  time  before 

the  bono  is  affect-ed.     I  have  now  under  treatment 

a  patient  with  epithelioma  of  the  scalp,  origiuating 

in  a  wound  received  in  the  Crimean  war,  and  which 

has  never  healed,  in  w^hom  the  cranium  has  not 

a^  ZrlrZrmr^i  J^^   l^^me  implicated.     And  when  the  boue  is 

"T.f  iTa"^^^^  Hiweiun,  8«r.  affected  repeated  partial  removals  may  be  practised 

(as  in  the  case  referred  to  in  the  figure)  ^vithout 

causing  the  evil  results  which  in  other  forms  of  cancer  such  inadequate  ope* 


Myeloid 
and  sarco- 


t ions  entail.  Hut  it  is,  no  dnnl>t,  nuich  iH^Her  to  anipiitiit^) 
the  disease  ;  and  if  this  !«  done  belbre  the  glands  are  aflocted  the  paticDt 
liaa  a  fair  cbanc©  of  remaining  free  from  a  ret  turn  of  the  t  amour  for  a  long 
time. 

Many  of  the  tu mourn  which  in  former  days  would  have  been  unhesi- 
tatingly described  as  canccroua  are  now  regarded  as  sarcoma,  especially  that 
form  of  sarcoma  described  on  page  332  a^  myeloid  or  '  giant-eelled  '  earcoma. 
In  fact,  many  modern  pathologists  teach  that  the  tuuioara  formerly  described 
as  *  cancer '  of  the  bones  arc  almost  always  sarcomatous,  and  that  true  carci- 
noma hardly  ever  affL^cts  the  hones.  The  disliucijve  cliaracters  of  myeloid  or 
sarcomatous  tumours  from  carcinoma  are  to  be  found  in  their  slower  rate  o£| 
growth,  in  their  not  atfecting  the  parts  around,  in  their  lower  vascularity, 
and  in  tlic  freedom  from  eontamlnatiou  of  the  glands.  After  removal  a 
myeloid  tumour  will  be  found  to  be  more  circumstTil>ed,  growing  from  a 
fiingle  centre  (while  cancer  is  frequently  deposited  in  several  independent 
nodules),  and  much  less  prone  to  break  down  and  to  ulcerate.  The  micro- 
Boope  will  complete  the  diagnosis. 


Innoei^nt 
turn  ours 
of  iMines, 
Kncliuii- 
druma. 


The  innocent  tumours  of  bone  are  cartilaginous  (en chondroma),  bony 
(exostosis),  fibrous  (llbrocyRtic),  and  cystic.  Cartilaginous  tumours,  or 
cnchondromata,  have  been  Bpoken  of  above  (page  324),  in  their  general 
aspect  as  they  occur  in  other  parts.  They  are,  however,  more  common  in 
the  boues  than  in  any  other  part,  and  they  grow  slowly  and  often  to  a  very 
large  size,'  displacing  all  the  Btritctures  of  the  part,  but  not  infiltrating  them,, 
and  showing  no  tendency  to  recur  when  completely  removed.  They  are 
either  multiple  or  solitary,  they  either  do  or  do  not  ossify,  and  they  occur 
either  in  the  diffused  or  the  circnni scribed  form.  It  is  the  solitary  and  the 
circumscribed  enchondromaUi  wliich  show  the  greatest  tendency  to  ossifica- 
tion ;  the  diffused  and  multiple  enchondromata,  such  as  are  seen  tolerably 
often  on  the  phalanges  (Fig.  lUl)),show  little  or  no  tendency  to  the  formation 
of  bone,  though  in  the  process  of 
time  they  degenerate  into  a  low,  cal- 
careous, or  fibrocaleareous  formation, 
in  winch  cysts  are  often  found,  Sach 
enchondromata  in  the  hand  sometimes 
reach  an  enormous  size.  Dr.  Martyn^ 
has  recorded  one  in  which  the  Tveiglit 
of  the  hands  became  so  great  that  the 
patient  could  not  lift  them,  and  in 
which  the  feet  were  simultaeeoualy 
affected,  but  this  is  unusual.  No  treat- 
ment can  be  proposed  in  such  cases 
except  amputation,  which  is  necessary 
when  the  hand  or  foot  has  become 
entirely  useless.  The  tarsus  would  be 
left  in  the  case  of  the  foot,  or  a  portion  of  it,  if  the  extent  of  the  disease  pre- 
vented the  formation  of  a  flap  entirely  in  front  of  the  tarsus. 

Cysts  are  also  often  found  in  enchoudromatous  tumours  which  show  no 

*  In  Mr.  Qamgefl^B  case  a  carLilaginoua  tumour  growiug  from  the  femur  had  attained  so 
larpy  Ji  81  zc  that  the?  limb  after ampii tuition  at  the  hip-joint  weighed  99  lbs.  8ee  Mr.  Gamgee** 
♦History  of  Ji  Suecessful  Cftse  of  AnipuUtioii  at  the  Hip-joinl/  1865,  wher*-  Bimilar  caaofl  of 
JiirgG  enchoTKlroma  are  referred  to  uiuhjT  the  cnrc:  of  Mr.  Frogley  mvl  Sir  1*.  Cramptoii. 

*  *  Path.  Trnnp,;  vol.  ix'ii  p.  252. 


FifJ.  1^7.    Bncli'HiilroKUiUi  ^*  ~  ,.  —       U 1 

fmni  a  cast  in  the  MuMum  of  til.  GxiKngt'ei  lii»- 
pitut,  Tbe  iJFitlent  wia  »  lAd  about  15  yvHm  of 
Hgp.  There  i"  n  laffB  tamonr  on  tlie  ttiumb.  and 
a  swdling  of  tlje  €xid  ot  tbe  ruUua,  due  probftMy 
to  tbc  aajne  Ciiusc. 
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trac©  of  degfmeration.'     The  strnctnro  of  onchondroiim  is  nsimlly  tlint  of 
yore  braline  cartilage,  iiidieliiiguishabl©  from  the  iiorrmi!  tiHHUo« 

The  diagnosi:*  of  enrhnndromatu  depends  on  thoir  hard*  lobtilatc^J  auriUco 
(sometiaiefi»  Lowever,  with  a  certain  amount  oF  elasticity,  if  the  cartilag^inous 
tiBMne  IB  soft  or  if  there  is  a  cjst  in  the  interior  of  the  tumoar),  their  slow 
growtTi,  and  the  abeenc©  of  all  otbor  fijniptoms.  When  thoj  grow  (as  Uiey 
often  do)  frum  the  interior  of  a  bono,  tlio  shell  of  the  bone  may  be  expanded 
Q?©r  tbc  gnrface,  and  may  be  felt  to  yield  with  a  crepitating-  Rensaiion, 
Generally  there  iB  little  difficulty  about  tho  diagnosis,  for  the  symptoms  aro 
n anally  quite  different  from  those  of  cancer,  there  is  not  the  hardnesa  of 
eiofitosi^  and  the  other  innocent  tumours  of  bi»nc  are  very  rare. 

The  treatment  must  be  Ijy  amputation  or  enucleation.  The  former  is 
reciuired  in  cases  of  multiple  enchondromata,  when  any  trtatment  is  indicated » 
in  very  large  tumours,  and  genemlly  when  the  operation  for  removal  of  the 
tumour  would  leave  the  member  uaelus.s.  Sir  J.  Piiget^  has  shown  bow 
moch  better  the  prospects  of  meg  very  by  enucleation  are  than  used  to  be 
believed ;  and  since  the  publicatiun  of  his  paper  amputation  will  bo  less 
frequently  rc6orted  to,  at  o^ny  rate  without  preliminary  incision^  in  order  to 
lacertJiin  the  nature  of  the  tumour.  It  is  in  such  exploratory  operations  that 
the  *  bloodless  method '  recommended  by  Professor  Ksmarcb  (see  tlie  cha|iter 

on  Oi'ERATiVB  Surobby)  finds 
one  of  it^  most  striking  uses. 
jj  Under  the  elastic  bandage, 
properly  applied,  the  tissuo 
;ind  the  relations  of  the  tu- 
mour can  be  studied  on  the 
living  subject  almost  us  easily 
as  on  the  dead,  and  any  ves- 
sels, nerves,  or  other  impor- 
tant structures  as  easily  dis- 
sected ofl'  the  tumour.  Such 
operutions,  however,  will  oc- 
casionally terminate  in  ampu- 
tution,  a  contingeuey  which 
must  bo  provided  for  before 
commencing.  I  would  refer  to 
F\g.  108^  which  shows  a  very 
large  enehondroma  springing 
fi'om  tho  humerus  outside  the 

Ii,  «|;nngiii|r  from  tbe  coitipwct  Uasue,  nnd  cncrwuking  BUOUmcr^JOlUt,      At  106  peuoa 

catx»aoua  •tructure.    Jt  ww  rooaovcd  bj   ampuU'  gf     the    OOeration     the     IdVim 

i  the  JihoaMcr. joint,  iwul  the  juiticnt  w*»  «^n  quite  ",       ''"^    upciT*iiou     lutj      iHigo 

,  tiTO  jQftn  MfterwardM.    On  uiicrxwctiplc  exiuninaUoii  tlie  sijte    of    the    QTOWth     left    the 

jmr  WHS  fotiiicl  t*>  cous'iit  of  liir«o  oval  ccll»,  witli  ooc  or  i     -  * 

finolQl.  the  wftU  of  m»ny  btin^f  liitiiAUHct.    Tliew  wwe  operator  UO  clioice  ;    but  at  an 

»iy  placed  in  u  Ouvly  i,^rttijul)(r  umirix.  which  lu  eome  paru  .,  a  xi.       j  ■ 

>  dtaily  mjrll lilted,- St.  OeorKo'u  Uo^plUl  MnBeum,  Scr.  ii.  Curlier  Stage  Ot    tue   OlSease  it 

would  have  ^leen  a  perfectly 
justifiable  proceeding  to  have  attempted  the  removal  of  the  tumour  alone, 
preserving  the  arm.  Yet  tho  operator  might  easily  have  been  baffled  in  the 
attempt  by  finding  the- great  vessels  and  nerves  so  buried  in  the  mass  that 

•  Set'  a  beautiful  ppepamtion  iu  tho  ;Miisfliini  oi  Uie  R/»yftl  College  of  Surgeons,  No.  203a, 
irha'li  in,  I  believe*  Mr.  FrogUy's  pnparuliaiit  describeii  and  figund  in  the  '  Med,  Chir, 
Tmns,/  vol-  xjivi,;  and  in  *Sybl.  of  Surgery/  voL  iii.  p.  816. 

*  •  Med.  Chir.  Traa»./  vol.  hv.  quaqm  I  to  3,  pp.  2^4-d. 


So.  IUa, 


Fia.  19U.    Ivory  exoitoeia  of  tli<?  hmvr 
but  ttte  prepimtloti  has  cvUU-ntly  I . 
a  Tery  *>id  peraon.--St.  George't}  i. 
No.  191, 


he  could   oot  hope  for  any  usefulness  in   the  member 
and  would  find  himself  compelled  to  resort  to  ainputatioo. 

Excwtosls,  EiostoBiB^  or  bony  tumour  Bpringing  from  a  bone,  is  a  comparatively 

common  affection  in  some  parts  of  the  body,  and  occurs  tinder  three  chief 
fornas.  The  first  is  the  ivortf  or  hard  exostosi»y  which  £s  composed  of  bone 
resembling  the  compact  shell  of  the  long  bones  or  the  external  table  of  the 
skull,  irom  which  it  often  springs,  but  even  more  compact,  so  that  it  exactly 
reBembles  ivory,  no  pores  or  bone- fibres  being  viiiible  in  its  section.  On 
microscopic  examination  these  ivory  exostoses  show  the  laciin©  and  the 
vascular  canals  of  true  bono,  but  the  lacunro  are  more  irrejErnlarly  distnbuted 
and  the  vascular  canals  are  more  mimerous  and  smaller  than  the  Haversian 
canals.^ 

This  form  of  exostosis  m  met  wHth  only  in  connection  with  the  bones  of 
the  aktill  and  face,  and  especially  on  the  vertex  of  the  skull  and  on  the  lower 
]aw  (Fig*  199).  It  never  attains  a  large  size  except  when  it  grows  into  one 
of  the  cavities— the  orbit  or 
the  antrum,  Its  growth  is 
very  slow,  and  as  a  general 
rule  such  tumours  are  best 
left  alone.  Their  removal  is 
often  extremely  difficult,  in 
consequence  of  their  great 
hardness;  and  the  violence 
which  is  necessary  for  this 
purpoiBe  involves  very  great 
danger ;  while  the  humour  can 
lead  to  no  ill  consequences, 
apart  from  the  tii fling  defor- 
mity wbich  it  causes.  But 
to  this  rule  an  exception 
must  certainly  be  mad©  in 
the  case  of  ivory  exostosis  of 
the  orbit.  The  gnidual  growth 
of  such  a  tumonr  disphices 
the  eye,  causing  blindness  by 

the  stretching  of  the  optic  nerve,  and  a  very  hideous  squint.  The  base 
(whicli  is  usually  attached  to  the  inner  or  outer  angle  of  the  root  of  the 
orbit)  is  often  of  no  large  size,  and  when  fully  exposed  can  be  partially  cut 
through  with  a  fine  saw,  and  then  broken  wnth  a  few  blows  of  a  chisel  and 
hammer.  If  the  operation  have  not  been  too  long  delayed  the  eye  will  return 
into  position  and  sight  will  be  restored.  It  is  well  not  to  go  too  near  to  the 
•  skull  in  making  the  section,  though  this  must,  of  course,  depend  on  tfie  shape 

of  the  tumour* B  neck.  Again,  an  exception  may  be  made  in  ivory  exostosis  of 
the  antrum.  These  exostoses  often  have  very  small  bases,  and  are  found  t<i 
have  undergone  fractni-e  at  their  neck  and  to  be  lying  loose  in  the  antrum. 
Such  wa.s  the  case  in  the  instance  which  furnished  the  prejifii^titm  here 
figured,  and  which  occurred  in  a  native  of  India,  a  patient  of  Dr.  Duka,* 
On  removing  the  front  wall  of  the  lower  jaw  the  large  mass  of  ivory-like 

*  Se0  *Pat1i,  Trails./  vol.  xvii,  pluLe  13,  for  dmwinga  aod  description  of  iho  microacopic 
examination  of  Dr,  Duku  s  cas«  of  irory  exofitosis,  fignred  below, 
^  *  Prtth.  Soc,  Trans./  vol.  irii. 
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"Tjone  here  fi^'iu-^d  was  found  Ijing  quite  loose,  its  attacliments  having  been 
separated  either  by  tlie  weight  of  the  masB  or  by  aome  accidentftl  violonce. 
It  may  be  mentioned,  as  Bomo  encouragement  to  the  attempt  to  remove 


"ly- 


'^, 


% 


Fio*  2<X>.  A  Bhowai  the  penernl  apppurancp  anrl  ft  tho  app(jarunc<*  on  scctton  of  the  bony  tqnionr  remoYf^ 
hroiD  the  luitrum  by  Dr.  Dukit.,  tUe  iiccount  of  wJikrh  is  1*1  I-j*?  foand  in  tho  *  P«tli*  Tmns.,'  voL  xviL  p.  258, 
The  pQAition  of  ttiB  tumour  during  lifo  waa  tJae  rcvcreo  of  that  here  aliowu.-&t.Qcorge"6  Ucwpit^l  Mase-aai, 
Sex.  ii.  Ko.  I»U. 

such  tumours  when  it  is  otherwise  indicated,  that  the  neck  of  the  tumour  is 
Bometimes  much  smaller  than  its  size  would  lead  one  to  expect,  and  also  that 
the  interior  may  be  cancellous,  while  the  exli^rior  appears  perfectly  ivory- 
like. Such  was  the  case  in  a  remarkable  tumour  of  the  skull  described  and 
figured  by  Mr.  IlottJ  The  patient  had  consulted  many  eminent  sui^oons,  but 
all  had  shrunk  from  the  apparent  danger  of  removing  it,  believing  that  the 
neck  was  of  great  bieadth,  and  of  ivorylike  consistence.  On  the  contmry, 
when  the  patient  ditjd  it  was  foand  that  the  tumour  was  of  a  musliroom* 
shape,  the  neck  comparatively  small,  and  the  inttjrior  of  the  tumour  wholly 
cancellous.  The  tumour  might,  therefore^  pix>bably  have  been  removed  with 
satefcy.  On  the  other  hand,  many  histories  show  the  risks  that  may  bo 
eucuuntered  in  such  attempts.  There  are  in  St.  George's  Hospital  Museum 
two  preparations,  one  showing  a  small  bony  tumour  with  the  marks  of  a 

trephine  with  which  and  other 
ijjstrumenta  Sir.  Keat-e  strove 
in  vain  for  more  than  an  boar 
to  take  away  the  little  lump, 
but  was  obliged  to  desist.  The 
patient  obstinately  refused  to 
submit  to  tho  slight  deformity, 
and  was  ultimately  rewarded 
for  his  perseverance  by  its  re- 
moval.   Repeated  applications  of 

FlO.201.    Ivory  exoetoda,  wWcU  was  trephined.  uiiBiiLVite*-  jjj.|.^Tip,    iiifrri^    ao\A    nnrl     TinfflcieA 

Miy,  on  Bocoant  of  iU  griTOit  hftPdflfirt,    Exfoliation  w»w  Strong    niUlC    aciaauQ    potassa 

iifterw»rd«  produced  by  the  long-ixwitlniiisd  tppUcatloti  of  fUgo    ^t    intervMls    rlTiriTio-  Rf*vPVrtl 

miuitiffi,  chiefly  nitric  acid.    St.  GeoT(ni'»  Umj^Ui  Mn-  ^"***  ^*^   imtrviuH   auung  seveiai 

eeam,  8er.  U.  No.  19!».-Prom  *  Sjit.  oi  Surg.,'  Had  oditloii,  years    produced     its    exfoliation, 

iroL  Ul,  p.  S22.  1  i*        ^  I 

bat  at  an  expense  of  pam  and 

danger  quite  disproportionate  to  the  result.    In  the  other  case  Sir  A,  Cooper 

had  tried  to  saw  off  a  small  ivory  exostosis  from  the  margin  of  the  orbit,  but 

in  vain.     This  also  exfoh'ated  after  repeated  apphcatitms  of  caustic,  and  the 

marks  of  the  saw  ai'o  still  to  be  seen  upon  the  little  tamoun 

The  soft  or  cancellous  exostosis  is  a  much  more  manageable  disease,  and 

operationH  for  its  removal  are  at  any  I'ate  under  certain  circumstances  just i* 

fiable.     It  grows  either  as  an  outgrowth,  con.siflting  primarily  of  bone,  or  as 

»  •  Path,  Soc  TtAnK./  vol.  lii.  p.  149. 
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A,  Mull  exoBtosiA  or  the  fcmnr.  Altnfttod  jtust  atiove  lbs 
IfitemAl  ooudyte.  The  neck  of  the  iuttiour,  shown  «t  tlw  isptter 
p&rt  of  the  woodctii,  l.s  ciimporiLMl  of  firm  ORZiodkt«d  booe :  Ui» 
part  niArked  n  cif  optujue  nhite  OMilliigi?,  campoaed  of  Imigei 
ccllg^  of  %n  oral  or  droulnr  form,  cloauly  »pprLiximatiMl  Tbe 
surface  of  the  tumour  ia  covered  by  »  thin  JDcnutiitiaii  <tt 
nbro'CortiUgu.  —  St.    Qeorjge^B  Hospital   Uusvum,  Set,   IL 


tLe  result  of  the  ossiticiitlon  of  a  cartilagiaocia  tumour.  In  tlie  latier  case  the 
ititeriiRl  hmioiir,  comiH»sed  of  cuiicellous  bone,  is  surrounded  and  encased  hjr 
a  layer  of  cartilage.  The  favourite  seats  of  eacoetosis  are  in  the  neighbour- 
hood of  the  epiphyses,  parti- 
eukrly  those  of  the  femur 
and  hiimerup,  and  on  the  ex- 
tremity of  the  hist  phalanx 
of  tbo  great  toe;  but  they 
occur  in  all  parts  of  the  body. 
They  should  only  be  removed 
in  consequence  of  some  symp- 
tom cauj^ed  by  their  presence 
greater  than  the  risk  of  re- 
moving them  would  be,  for 
there  is  no  doubt  that^  as  a 
rule,  if  not  always,  their  teu- 
deney  is  to  stop  growing. 
Hence  on  the  great  tx>e,  where 

the  little  tamoiir  c^iuses  serious  inconvenience  in  walking,  and  it  can  ho 
removed  with  hardly  any  danger,  this  should  always  l>e  dtine  ;  but  when  the 
exostosis  ia  deeply  seated  (as  in  the  very  common  instance  of  that  which 
grows  just  above  the  internal  condyle  of  the  femur)  and  ia  near  important 
structares,*  it  is  Yery  doubtful  whether  the  patient  is  well-advised  in  in- 
curring any  great  risk  in  order  to  avoid  inconveniences  which  after  all  are 
often  trifling,  and  which  may  be  trusted  not  to  increase.  If  the  surgeon 
have  made  up  his  mind  to  operate  he  may  be  certain  that  the  removal  of  the 
surface  and  the  greater  part  of  the  neck  of  the  tumour  will  perfectly  sufEco 
to  stop  the  disease  ;  no  renewed  growth  need  be  apprehended.  In  the  carti- 
laginoas  exostosis  all  I  lie  ossifying  material  is  removed  in  such  an  operation, 
and  in  the  bony  outgrowth 
the  remains  of  the  neck  never, 
as  far  as  I  know,  are  the  origin 
of  any  renewed  growth. 

It  has  often  been  noticed 
that  exostoses  sometimes  sutler 
fracture,  and  a  remarkab!e 
case  has  lately  been  pub- 
lished^ in  which  an  exostosis 
of  the  femur,  having  been  thus 
broken  off  from  the  bonej  l)€t- 
came  entii^ly  absorbed,  so  that 
a  tumour  which  seemed  at  first 
to  be  of  the  size  and  sbape  of 
a  walnut  left  no  trace  what- 
ever of  its  existence;  and  Mr. 
ilannder^  has  ri^lated  a  case  in  which  he  treated  an  exostosis  in  this  region 
by  fracturing  its  neck,  with  what  result  ia  not  yet  known.     The  treatment, 


Frn.  ^X   -Exostods  of  the  ftaifer,  yprlD^m 
first  phiiliinjCf  in  a  m&ri  aipttj  rm.  The 
The  whole  tninour  ia  coiupk'tcly  ii*«iC-  i 
the  exception  of  «  very  thhi  layer  of  cui tilsigo  ^i,  h'n 
fiurrao^  (&n  the  unshaded  portion  of  thecUn^rtunJi.— St.  Geoi^e^i 
HL>ftplULl  Mui$eum,  Ber.  IJ-  No.  181. 


f  the 

Lhy. 

with 

vers  itR 


'  Tho  kiiee-juinl  ha»  oft^n   btun  opviied  in  runioHng  Um  exostosis,  for  in  such 
prt-vioUM  iittiicks  of  jofliimiBation  may  htive  enlargod  the  jfjDoviiil  membratie  beyond 
natural  liniits. 

*  Dr.  Chiciiie,  *  Ivb  Mwl.  Jour.,'  July  1S7L 

»  Ibitl.  Aug.  1874. 
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Bver,  18  rnimentlj  wortby  of  trial.  If  the  exostosis  is  nni  absorbed  after 
rfractnre  of  its  mek,  niul  itrt  preftouf^o  givea  the  patient  iriconvt'nieuct\  it 
iiilght  be  removed  when  loose  with  far  less  daii^^er  than  in  involved  in  cutting 
through  its  base.  Fig.  2U3  will  illsistrato  tb*?  feasibility  of  thiw  method  of 
treatment.  A  tumour  so  large  aa  this  relatively  to  its  neck  coald  easily  be 
divided  from  its  attachment,  either  by  fracture  or  by  subcutaneous  section 
with  a  chisel  or  fine  saw,  and  passive  motion  would  prevent  any  tenden(*y 
to  I'eunite, 

The  diilused   boDy  tumour  is  illuBtmted   by  the  accompanying  figure, 


7cV^ 


t-^t^'^ 


^m 


^/^"^^y 


Fia.  204.  A  <UITii<<?iJ  br»ny  iumonr  of  the*  lower  jnw  (dilltived  e3to«t4i«lB),  removed  with  mioccti  ftfc  SL  Ooqrgft'a 
||o«pIt»K  by  Mr*  Tfitnm.  ft  !»howM  the  artlctilBr  8%irfftf^  of  the  jmw ;  K  the  ajeriplilitii.  Tbo  opentlon 
ooiMftled  ill  ilie  Ffmcival  of  the  wholfl  nf  tbut  sMei  of  the  bone.  '  Pnth.  boe.  TranA./  yoL  fl.  p.  ftO.— St. 
0«QTSe'i  Ho(*]>ttftl  Mu«iiHJ,  Her.  li*  No.  185. 

ehowing  a  large  lobulat^d  mass  of  bone  enveloping  the  jaw^  for  a  considerable 
distjinee,  and  only  removable  by  extirpation  of  the  whole  of  tlie  bone  from 
which  it  grows.  Another  and  a  very  singula r  ease  is  illustrated  by  a  series 
of  three  preparations  m  the  Museum  of  the  College  of  Surgeons,  in  which 
aftor  amputation  on  aecotint  of  such  a  tumour,  situated  near  the  knee,  the 
tumour  recrurred  in  the  stump  five  years  aflerwai^lR  ;  re-amputation  was  per- 
formed, and  then  the  disease  again  recurred  in  the  pelvis.  The  tumour  eould 
not  have  been  malignant,  for  tlie  duration  of  the  affect  ion  was  no  less  than 
twenty-five  years,  and  the  patient  died  only  of  the  local  consequences  of  the 
pressure  of  the  tnmourJ  Other  similar  eases  have  been  noticed^  and  they 
besir  a  i-emarkablc  analogy  to  those  of  the  recurrent  fibroid  ttunour  of  soft 
parts. 


The  other  innocent  solid  tumours  are  rare,  if  we  except  epulis  and  fibrous 
or  nasojdiaryngeal  polypus,  whicli  are  ti'ealed  of  in  other  chapters.  They 
generally  grow  from  the  periosteum,  and  are  of  the  fibrous  *  tibroccllular  * 
or  tibmcystio  variety.  Very  commonly  they  ai'e  mistaken  for  enchondroma 
before  operation ;  and  as  the  tivatment  and  the  prognosis  are  the  same,  the 
mistake  is  of  no  importance,  nor  can  I  Jay  down  any  trustworthy  rules  for  the 
diagnosis.  The  majority  of  such  tumours  seem  to  be  connected  with  the  femur,' 


IniiniCfTii 
tumoDrs.        I 


Cystic  tumours  of  bone  are  serous  and  sanguineous.     The  former,  if  they   n><liiii<l 
are  not  confined  to  the  jaws  (as  Mr,  Stanley  believed  them  to  Im^),  nre  at  any 


»  8t^o  *  Sytd.  of  Surg.;  rob  iiL  p.  825»  20*1  ed. 
*  S«o  Adams  am!  Hewett»  m  *riiib.  Trims.,'  vol.  v-  p, 
E  E 
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nxte  oiil}^  known  in  timt  silTiiitioiv^  and  these  aro  in  all  pi*obabiljty  always 
cjinsc'il  by  Bome  irritiitrnn  urtJU^ui  llie  f4^elli-L'avitios.  Tliry  form  »onietinies 
enormous  tumonrs  in  the  jawbonew  {usnally  the  lower),  with  the  wall  fornii'd 
in  some  parts  by  thin  crepitating  b«>ne,  in  othera  by  fibrona  tissue,  and 
containing  clear  fluid.     The  diagnosis  m  easily  made  by  pnnefcarc. 

Ill  other  bones  the  presfuee  of  by  da  tills  has  given  rise  to  the  fonnatiou 
of  cavities  containing  a  thin  fliiiil,  bat  wliethcr  ioilojwtndontly  of  hydatids 
serous  cysts  form  in  other  bones  seemB  donbtliiL 

Both  forms  reqair©  similar  treatment,  viz,  to  be  laid  open  pretty  freely, 
when  if  hyflutids  are  found  they  are  to  be  evacuated,  othtTwise  the  oj^ening 
is  t^*  be  kept  five  and  the  e^st  left,  to  fill  up  gradually.  In  a  ease  wliicb  fur- 
nished a  preparation  t^  the  Miiseura  of  St.  George^ s  Hospital,  Sir  B,  Brodie 
removed  the  whole  side  of  the  lower  jaw,  on  account  of  an  nn usually  large 
cyst  of  this  nature,  but  the  operation  proved  fatal  from  erysipelas.  I  never 
saw  one  of  so  large  a  size,  but  have  seen  a  few  smaller  ones  which  have 
done  well  under  the  simpler  ti-eatmeut. 

The  blood-cysts  in  bone  are  still  rarer,  and  miiny  of  the  cases*  were  clearly- 
only  instances  of  malignant  or  myeloid  (sarcomatous)  tumours,  with  blood- 
cysts  of  very  large  proportionate  sixe  fonjied  ia  them.  1  must  refer  the 
i-eader  to  the  authorities  njimcd  below  *  for  ilhistrative  cases.  The  treiit- 
ment  would  generally  eonsist  in  laying  open  and  stuflSng  the  cyst  if  no 
tumour-formation  could  be  detected  in  the  walls,  otherwise  in  excision  or 
amputation. 

One  i*emarkable  feature  of  tumours  of  bone  is  pulsation.  This  sjmptoni 
when  seen  is  usually  taken  as  a  pmof  that  the  tumour  is  cancei'ons.  It  has, 
howevxT,  Ijeen  noticed  undeniably  in  myeloid  tumours,  and  in  others,  as  to 
which  no  evidence  existed  of  malignancy ;  nay,  in  some  where  the  course  of 
the  disease  afterwards  showed  tliat  it  could  not  have  been  cancerous.  Some 
of  the  latter,  in  wliieh  nothing  but  vascular  tissue  was  discovered,  ai*e  regarded 
as  being  examples  of  the  d  is  ease  deseribeii  by  Hrescliet,  under  the  name  of 
Aneurism  of  the  bones  (osteo-aneurism),  and  which  he  believed  to  be  formed 
entirely  of  dilated  bony  capillaries,  just  like  the  aneurism  by  anastomosis  of 
soft  parts.  When  a  tumour  of  bone  pulsates  it  will  most  commonly  l)e  found 
to  1x3  a  eaticer  in  which  tliere  is  a  sjiacc  or  more  conimojily  several  spaces 
communicating  with  the  arteries  whic-h  supply  the  tumour^ and  large  enough 
to  give  rise  to  pulsation  perceptible  to  the  eye  and  tbe  band.  The  pulsation 
is  also  sometimes,  tliougli  more  rarely,  perceptible  to  the  ear,  and  thus  the 
symptoms  resemble  tluise  erf  aneurism  so  very  nearly,  that  when  the  tnmonr 
grows  in  the  neighbourhood  of  some  large  artery,  as  in  the  abdomen,  near  the 
course  of  the  aorta  or  iliac  arteries,  in  the  buttock,  near  the  gliiteftl,  or  in  the 
femur,  near  the  popliteal  or  femoral  artery,  the  mistake  has  been  committed 
by  the  most  eminent  surgeons,  even  after  deliberate  and  ix^peated  consultation, 
and  that  in  botli  ways,  i.e,  aneurism  ims  been  mistaken  for  malignant  tumour, 
as  well  as  the  revenue.  I  think  this  is  sufficient  cvideuce  that  in  the  present 
state  of  surgery  the  mistake  is  inevitable.^     The  main  points  of  distinction 

*  Triivtrs,  '  Mwl.  Chir.  Tnnii.;  vnh  sjti,  SLiuiliy^  *  Die.  of  tho  Bones/  p.  187.  Liaton, 
Bii-calletl  *  Oi4sifie<l  Anouriam  of  !hu  SwhclMviun  Artery/  *  Ed.  M«i.  and  Burg.  Jour./  vol.  xvi. 
|*p,  66,  *il5.     Nulatcm,  *  iVith.  Chir./  vol.  ii.  p.  48. 

^  (JaMia  tjf  fiTcj neons  ditigiKMis  have  boen  piiblishorl  in  tho  cnfto  of  aMominal  tumour 
under  Sir  J.  Pagi^t'H  care,  of  ghite-il  under  Mr.  GiitJirio*»,  of  jir)pHUinl  und*-r  Mr.  Pollocks; 
and  iiJTc  riiforrttl  Ut  in  a  paper  of  mine,  *  On  Ihe  hw^mmt^  of  Ar]oun«ni/  in  flu*  "tli  vol.  tjf  thu 
'  St.  Ucorgt'**  lIowpTtal  Refiorts. ' 
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between  the  two  diseases  are  the  following :  Aneunsms  usudlly  haVe  a  dis- 
tinct and  lond  brnit,  pulsatile  tumours  none  at  all,  or  an  indistinct  one. 
Aneurisms  have  an  expansive  latei'al  pulsation  (as  well  as  the  up-and-down 
pulsation) ,  and  this  is  not  usually  the  case  in  pulsatile  tumours.  Aneurism 
does  not  affect  the  bone  unless  it  has  eroded  or  absorbed  it  (which  is  l^re  in 
the  limbs)  ;  pulsatile  tumour  is  very  commonly  accompanied  by  some  expan^ 
sion  of  the  bone  on  which  it  grows.  Aneurism  can  usually  be  moved  to 
some  extent  on  the  subjacent  bone ;  pulsatile  tumours  are  hardly  known  ex- 
cept as  springing  from  bones,  and  therefore  incorporated  with  them.  Aneu- 
risms are  often  of  longer  duration  than  pulsatile  tumours  attain  without 
fungating  or  destroying  the  patient's  general  health. 

It  is  by  a  careful  consideration  of  all  these  symptoms  that  the  diagnosis 
must  be  made ;  and  in  any  case  of  doubt  it  seems  the  surgeon's  clear  duty  to 
give  the  patient  the  benefit  of  it,  and  to  select  the  milder  operation  of  liga- 
ture of  the  main  artery  in  preference  to  amputation,  especially  considering 
that  if  the  tumour  do  turn  out  to  be  malignant  even  the  latter  operation 
would  probably  give  only  a  brief  respite. 

If  the  case  is  evidently  one  of  pulsatile  tumour  of  a  bone,  amputation  is 
as  a  general  rule  to  be  advised  when  possible  ;  but  there  ariD  pulsating  tu- 
mours which  can  be  eradicated  with  success,  as  is  proved  by  the  cases  related 
by  Sir  J.  Paget  (op.  cit.,  pp.  256-7),  in  dno  of  which  the  tumour  turned  out 
to  be  of  a  fibrous  nature,  and  the  patient  was  known  to  have  remained  in 
good  health  ten  years  afler  its  enucleation.  In  one  other  case  a  tumour 
believed  to  be  merely  an  aneurism  of  the  bono  was  successfully  enucleated 
by  means  of  the  actual  cautery;* 

Such  cases  do  undoubtedly  justify  the  surgeon  in  proposing  the  removal 
of  the  tumour  only,  when  the  latter  is  growing  very  slowly,  so  as  to  be 
evidently  not  cancerous,  and  especially  if  there  be  so  little  evidence  of  solid, 
tissue  around  the  vascular  mass  that  it  may  be  hoped  that  it  is  a  mere  aneu- 
rism of  the  bone.  In  any  such  case,  however,  the  patient  should  be  prepared 
for  amputation  if  necessary. 

A  very  singular  and  rai*e  affection  in  Ibones  is  known  by  the  name  bf  Mollitiei 
Mollities  Ossium,  Osteomalacia  or  Malacosteon.  There  is  no  doubt  that  ossium. 
under  this  designation  several  morbid  conditions  have  been  described,  most  of 
which  constitute  separate  diseases,  and  have  been  noticed  above.  Thus  bones 
become  softened  by  the  diffused  form  of  infiltrating  cancer  (see  p.  409).* 
Again,  bones  have  been  known  to  be  so  softened  by  inflammatioh  in  the 
course  of  constitutional  syphilis  as  to  be  described  by  the  name  bf  Mollities.' 
And  cases  of  spontaneous  fracture  from  cancerous  deposit  or  from  other 
causes  have  been,  incorrectly  enough,  spoken  of  as  Mollities.  iJut  the 
peculiar  disease  which  is  properly  so  designated  is  marked  by  the  gradtidl 
softening,  bending,  and  very  probably  the  ultimate  fracture  of  the  bones, 

'  Mapother,  *  Dublin  Med.  Press,'  Feb.  4,  1863.  In  a  cnse  where  Mr.  Bickersteth 
amputated  the  leg  for  pulsating  tumour  of  the  tibia,  the  disease  on  examination  was 
believed  to  be  a  pure  example  of  osteo-aneurism,  and  no  return  took  place. — See  *  Syst.  of 
Surg./  2nd  ed.  vol.  iii.  p.  810. 

'  A  good  example  of  this  is  in  the  Museum  of  St.  George's  Hospital,  shbwing  two  vcrtebrse 
completely  softened  by  cancer,  "which  has  entirely  replaced  their  natural  structure. 

'  The  existence,  however,  of  any  softening  of  lK)nes  in  syphilis  so  diffused  as  to  deserve 
the  name  of  osteomalacia  is  doubted  by  Ijancerwiux,  '  Treatise  on  Syphilis,'  trans,  for  '  New 
Syd.  Soc.,'  vol.  J.  p.  243. 
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iisQiilly  of  flpvenil  paH-s  of  the  body,  or  at  any  ntto  of  a  ^eat  extent  of  bone, 
wLilu  the  patieiit  is  not  in  any  visible  condition  of  disease,  except  for  the 
weakness  and  the  loss  of  function  which  the  softening  of  the  skeleton  pro- 
duces. liolHties  is,  tliereforCt  distinguished  fmnx  cnucer  by  the  fact  that  in 
the  one  nnmerons  and  extensive  tracts  of  bone  pnulnally  soften,  bend,  and 
perhaps  ultimately  break,  while  in  eftn«;er  deposit  ji^^enei-ally  occurs  at  one  i 
definite  spot,  and  tlie  hone  yields  there  abroptly,  and  that  there  is  oft^n  no 
fatal  cachexia  in  moll i ties ;  in  fact^  in  many  eases  the  patient  has  died  of  old 
age.  From  rickets,  to  which  it  is  compannl  by  some  authors,  who  sj:»oak  of  it 
as  *  senile  rickctH,'  it  is  distin^niRhed  by  the  essential  feature  that  juolUties 
has  no  tendency  to  recovery,  while  rickets  always  disappears  if  the  child 
survives. 

The  symptoms  of  true  mollitit^s  are  very  striking.  The  disease  geueraJly 
commcuees  with  paiu  mistaken  for  rheumatism,  and  sometimes  this  pain  lasta 
long  and  is  very  severe.  A  ^reat  }>art  of  the  skeleton,  sometimes  the  whole 
pelvis  or  thorax,  or  many  of  the  bones  of  the  limbs,  become  so  soft  and  \ 
weak  that  they  bend  under  the  ordinary  muscular  actions  ;  till  sometimes 
(as  in  the  olVn  quoted  ease  of  iliulfime  Supiot)  the  feet  can  be  phiced  above 
the  head,  and  the  patient  is  r|uite  bedridden  from  the  weakness  of  the  body; 
and  the  shiture  may  even  be  much  diminished  from  the  falling  together  of 
the  voHebriP.  Fractiii*©  is  very  common,  but  curiously  enough  the  bones 
may  unite  again.  Dr.  Onnerod  published  a  ease  ^  in  which  there  were  a 
great  number  of  fnictares — at  orve  time  .seven  difl'erent  bones  were  fractured 
— and  yet  the  fractures  united  just  as  readily  as  they  do  in  rickets.  Often, 
however,  the  fractures  show  uo  ieudency  to  unite.  Most  of  the  patients  are 
past  the  middle  period  of  b'fe,  and  are  of  the  female  sex,  though  men  also 
sutferfrom  the  disea.He.*  They  usually  die  from  mere  decay  of  nature — some- 
times from  interctirreut  disorders,  as  pneumonia — sometimes  from  deficient 
respiration^  in  consequence  of  the  loss  of  mobility  of  the  softened  chest- 
walls,  or  from  pressure  on  the  spinal  cord  or  medulla. 

The  pathological  auattmiy  of  the  softened  bones  bears  a  considemble 
resemblance  to  rickets,  and  also  to  latty  degeneration*  In  some  cases  tho 
fatty  degenenition  has  liecn  so  extreme  tljat  the  bone  resembled  *  rather  a 
portion  of  fatty  matter  enclosed  in  a  case  of  periostoum  than  a  bone,* — 
(Ormerod.)  At  other  times  the  outt^r  shell  has  Ixjon  healthy  while  the  central 
cancellous  tissue  has  been  softoned.  The  cancelli  will  be  found  enlarged, 
somefcimrs  to  such  an  extent  that  the  whole  bone  is  expanded  and  tilled 
with  a  peculiar  reddish  gi'latiniform  matter  in  which  fat,  oil,  and  blood- 
discs  will  be  found,  together  with  certain  cellular  bodies,  according  to 
Dalrymple.^ 

The  nature  of  tlie  morl)id  change  in  mollities  is  by  no  means  clear. 
The  earthy  base  of  the  bone  is  absorbed,  and  much  of  it  may  be  found 
passing  away  in  the  urine,  but  liow  or  why  this  occurs  we  ai'e  at  present 
entirely  ignorant.  That  it  is  somehow  associated  with  a  genei-ally  depr-essed 
condition  of  tho  system,  caiised  in  some  eases  by  repeated  jiregnancy>  in 

»  'Brit  M«i.  JnurDiii;  ^^ept.  Ut,  18r>9. 

*  Out  of  115  I'JiK&B  wlik'h  Mr.  iJiirliam  rt^fer?*  to,  1^  only  were  men.  but  rhen  in  a  givat 
number  of  them,  wliich  am  roeortieil  only  tor  obttgtnc  purposes,  the  inic  ijiitun*  i)f  ifjo 
iliKfHBi^  18  very  duubttuL 

■  *I>uhliii  Qiyirtorly  Jour,,*  lS4(i.  A  very  full  nceouut  of  ihu  iniL*ro»copifAl  and 
ctiemiml  clmugos  found  in  thu  LmneH  \t\  moUitirii  is  coriUincd  in  Mr.  Durhanrs  (apor  in  tbe 
•  Guy's  RoKpital  Ki^iM>rr>/ Vi»b  x.  3nl  f-tirn?^,  lStj4. 
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othcre  by  mental  suffering,  in  others  by  privation  of  various  kinds,  seems 
to  bo  conceded,  but  nothing  is  known  as  to  how  this  cause  acts  nor  why  its 
effect  should  be  so  strikingly  marked  on  the  bones,  while  the  rest  of  the  body 
is  unaffected.^ 

A  more  interesting  question  is  whether  the  disease  is  curable,  and  how 
to  treat  it. 

Mr.  Durham  is  disposed  to  answer  the  former  question  in  the  affirma- 
tive ;  and  he  is  able  to  refer  to  two  cases  of  alleged  cure  which  rest  on  the 
authority  of  Bey  lard  ^  and  Trousseau.  And  in  several  other  cases,  which 
ultimately  proved  fatal,  a  considerable  temporary  improvement  has  been 
noticed  under  treatment.  The  treatment  must  be  stimulant  and  supporting, 
as  far  as  the  digestion  will  permit ;  and  the  use  of  mineral  acids,  of  course 
with  duo  reference  to  the  reaction  of  the  urine,  phosphates  and  cod-liver  oil, 
seems  to  be  indicated. 

Many  cases  of  deformity  of  the  pelvis  leading  to  difficulty  in  parturition 
are  described  in  summary  terms  as  *  mollitics,*  but  the  great  majority  of 
them  have  undonbtedly  been  instances,  not  of  the  disease  here  described  but 
of  old  rickets,  though  some  have  probably  been  cases  of  true  mollities. 

Rickets  is  a  constitutional  disease,  nearly  allied  to  struma,  the  chief  Rickets, 
manifestations  of  which  are  found  in  the  bones,  bnt  which  implicates  other 
organs,  especially  the  great  viscera,  a  fact  which  should  never  be  left  out 
of  sight  in  speaking  of  or  treating  rickets.^  But  the  important  peculiarity 
of  the  morbid  diathesis  in  rickets  is  that  it  is  not  permanent.  If  the  child 
survives  the  disease  will  disappear,  though  the  deformities  produced  by  it 
will  remain  for  life.  And  rickets  is  very  rarely  fatal  in  itself,  although  it  is 
pretty  often  indirectly  fatal ;  i.e.  the  child  is  so  much  weakened  as  to  suc- 
cumb to  some  infantile  disorder  which  he  would  otherwise  have  thrown  off. 
It  may  be  combined  with  struma  or  congenital  syphilis. 

Rickets  may  commence,  as  it  is  believed,  in  utero,  and  is  supposed  to  be 
one  of  the  causes  of  intrauterine  fracture,  but  generally  it  does  not  begin 
till  about  the  time  when  the  child  is  beginning  to  walk,  and  often  not  till 
two  or  three  years  of  age,  or  oven  later.  Its  causes  are  found  in  anything 
which  produces  weakness :  bad  feeding,  bad  air,  want  of  cleanliness — 
poverty,  in  fact — are  the  common  causes.^  Hence  Sir  W.  Jenner  says  that 
rickets  is  the  commonest  constitutional  disease  among  the  children  of  the 
poor  in  London.  But  the  children  of  the  rich  are  not  exempt  from  it,  and 
in  them  it  shows  itself  chiefly  in  the  later  members  of  large  families,  the 

'  I  think  it  is  a  pity  to  waste  spaco  here  on  mere  hypotheses.  The  reader  will  find  them 
all  stated  and  discussed  in  Mr.  Durham's  paper. 

*  Bcylard,  •  Du  Kachitis,  de  la  Fragilite  des  Os,  de  rOsteonialacio/  pp.  266.  274.  In  one 
of  those  cases  the  person  affected  managed  by  gradual  extension  toincreiisc  her  stature  by  half 
a  metre  —i.e.  more  than  eighteen  inches  from  what  it  was  at  the  period  of  greatest  curvature 
of  the  spine.  The  duration  of  the  aiso  extends  over  about  twenty  years,  and  the  patient  was 
then  in  good  health,  though  deformed. 

■  Sip  W.  Jenner  has  insisted,  perhaps  more  strongly  than  any  other  author,  on  the  con- 
stitutional origin  of  rickets.  *  Med.  Times  and  Gazette,'  vol.  i.  1860.  Dr.  Dickinson  has 
described  the  enlargement  met  with  in  the  liver  and  spleen  chiefly,  but  also  in  the  lymphatic 
glands,  in  rickety  children  as  an  increase  in  the  fibrous  and  epithelial  tissues  of  the  organs, 
producing  an  appearance  much  like  that  of  the  ordinary  lardaceous  or  so-called  *  amyloid*  de- 
generation, but  not  giving  the  characteristic  reaction  with  iodine. — *  Med.  Chir.  Trans.,*  vol.  Hi. 

*  A  disease  believed  to  be  identical  with  rickets  was  produced  in  puppies  by  improper 
feeding.—  Dick,  *  Path.  Soc.  Trans.,'  vol.  xiv.  p.  289. 
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mothers  beiu|L(   exhausted  by    ri'pentcd    pregiia tuples,  or  in  ihc  children  of 
pan  uts  sufTt-ring  fi^mi  the  hcredilary  taiot  of  strania,  or  poiksibly  syphilis* 

The  early  symptoms  of  rickets  are  not  always  well-marked.  The  child 
appears  restless  aud  oafc  of  health  ;  if  it  has  begun  to  walk  it  wUl  bo  *  taken 
off  its  feet/  aa  the  nurses  phrase  it ;  its  dentition  is  probably  retarded,  the 
biicath  fceti<l,  and  the  dig-estitjn  disordered  ;  but  these  symptoms  aixj  not  in 
themselves  conelusive.  The  tirsit  distinet  indication  of  riekcts  is  a  swelling' 
of  the  cartilaginous  extremities  of  the  long  bones,  and  generally  near  the 
wriat  or  ankle^  or  of  the  ribg  where  they  join  with  the  cosbil  ca-rtilages. 
The  eliild  is  usually  also  noticed  to  bo  restless  and  to  throw  otT  the  bed- 
clothes, and  often  the  head  sweats  profusely.  The  fontanelles  are  often  very 
late  in  closing,  and  the  head  large*.  Now  begins  a  stage  of  more  or  less 
general  softening  of  iho  bonofl^ — those  of  the  limbs  become  bent,  the  curved 
being  generally  an  exaggei-ation  of  the  natural  curvature  of  the  bone,  and 
dae  partly  to  pressure  in  walking  or  era w ling,  partly  to  the  fraction  of  the 
muscles.  Fnietiire  is  very  common  in  the  stage  of  softening,  the  fi-actures 
uniting  very  readily  and  kindly.  In  many  cases  the  periosteum  is  not  torn. 
Sometimes  the  bone  is  bent,  but  not  en  timely  broken.  The  cIj  est- walls  are 
distorted,  the  lower  ribs  being  drsiwn  in  somewhat,  as  though  a  stritig  had 
been  tied  round  the  chest  above  the  liver.  Tins  distortion  is  ilue  in  |>art 
to  the  softness  of  the  thoracic  parietes,  causing  them  to  yield  to  atmospheric 
pressure,  for  there  is  in  these  cases,  as  Sir  W.  Jenner  has  shown,  a  tendency 
to  collapse  of  the  upper  parts  of  the  lungs,  so  that  tfic  external  pressure  of 
the  atmosphere  in  not  balanced  by  the  air  inside  j  and  the  same  result  may 
be  favoured  by  attacks  of  *  child-crowing  '  or  laryngismus  stridulus,  to  whicJi 
these  weakly  chiklren  are  very  liable,  But  the  deformity  is  also  due  in  part 
to  the  lower  ribs  being  pushed  out  by  tlic  enlarged  liver  and  spleen.  And 
it  may  also  be  l»artly  due  to  the  diaphragm  ]»ulliug  iiiwards  the  parts  of  iho 
ribs  to  which  it  is  attached.  Tbo  common  *  pigeon-breast '  may  also  coexist 
with  this  rickety  deformity.  The  spine  is  not  i>eculiarly  liable  to  distortion 
in  rickets.  When  this  occurs  it  may  take  place  in  any  direction,  the  most 
eoramou,  perha]is,  being  *  kyphosis/  or  a  generally  diflused  curvature  back- 
wards, easily  distinguished  from  the  ahrupt,  limited,  projection  of  angular 
deformity,  but '  lordosis/  or  the  forward  liisplacement  of  the  bodies  of  tbo 
lumbar  vertebrie,  may  be  produced  by  obllijuity  of  the  pelvis  caused  l»y  the 
deformity  of  the  lower  extremitiea,  or  lateral  curvature  by  unequal  length  of 
the  two  legs  from  a  Ixmd  or  fracture  of  one  of  them.  The  pelvis  is  often 
grievously  dtdbrmed,  its  outlet  beiiag  narrowed,  the  tuberosities  of  the  iachia 
pressed  t-<^war<ls  each  other,  and  the  pubic  arcli  widened,  or  the  pubes  pressed 
backwards  towards  the  saero vertebral  angle,  and  the  ischia  thrust  outwards,' 
In  other  cases  the  pelvis  is  simply  retarded  in  development,  so  as  to  retain  in 
mature  life  the  small  relative  size  of  infancy,*  Tins  latter  condition  is  con- 
nected with  an  interesting  f^ict  noticed  by  Mr.  Shaw,  viz,,  that  in  ctiacs  of 
old  rickets  tbo  whole  adult  body  often  preserves  the  propoiH:ions  natural  to 
infancy — the  relatively  small  size  of  the  face,  of  the  pelvis,  and  of  the  lower 
liuibs — irrespective  of  any  deformity  in  any  of  these  parts. 

The  chief  features  of  the  pathological  anatomy  of  the  bones  in  the  active 
stage  of  rickets  are  a  large  production  of  growing  tissue  at  t|ie  epiphysial 

*  I  tiave  before  obBenrocl  that  rnaiij  casea  roUtod  in  obstetrical  works  as  instanced  of 
mollilics  Wert)  in  all  prulKibility  c.ist'«  of  deformity  frum  rickets. 

^  Seo  a  Torj  interesting  cnao  doscrilioti  aod  figured  by  Mr.  Sliaw,  'Syst  of  Surg.,'  2ad  od, 
vol.  V.  p,  875, 
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ends,  a  softening  of  the  bony  tissue  of  thi-  sluift,  with  enlargement  of  the 
lue«na3,  wliich  an*  ocrupieil  by  a  red  pnlpy  siibsUmco,  and  a  great,  tbicken- 
ing  of  the  periosteum.  Tbese  raorliid  apf>eiinnices  mil  be  found  more 
minutely  described  than  tbe  scope  of  this  work  will  permit  in  Rindtleisch^s 
*  Puthulogical  Hist^jlogy  *  {vol,  ii.  p.  23l>),  wlio  roganls  them  na  due  to 
^a  morbid  nceeieration  of  those  ebai^ges  whieh  nsber  in  and  (u^efmro  tbe 
ray  for  the  transformation  of  cartilage  into  bone,  and  the  development  of 
one  from  perioateam.  As  tbe  old  l>otie  is  absorbed  the  newly-produced 
tissnc  does  not  ossify ^  or  only  very  inij^trlcetly,  and  Iience  the  soft-eoing  of 
the  bones. 

The  ctTeet  on  the  sknll  la  worthy  of  especial  mention.  Tbe  exuberant 
and  imperfectly  ossified  tissue  causes  a  great  enlargement  of  the  cnuiial 
bones,  with  disappeai^ance  of  the  distinction  between  tbe  two  tables  and  tho 
diploe  till  tbe  wbole  skull  presents  a  uniform  Ihiek  layer  of  crumbly,  porous 
biuio.  In  tbe  occipital  l>one,  according  to  Riiulfleiseb,  the  pressure  of  tho 
brain  and  counter- pressure  of  the  pillow  in  lying  often  cause  absorption,  and 
ao  thinning  and  even  perforation  of  the  skull. 

To  tbe  softening  stage  succeeds  tbe  stage  of  indumtion,  in  which  the 

^enlarged  and   bent    bones    ossify,  large   buttresses  of  conjpact   bone   being 

lihrown  out  in  the  curves  (particularly  in  the  linea  asjiera),  and  the  patient 

recovers,  but  with  permanent  deformity.     Growtb  also  in  tho  severer  cases 

is  more  or  less  stunted  over  the  wbolo  body. 

The  treatment  of  rickets  is  medical  and  surgical.  The  medical  treat- 
ment is,  no  donbk,  the  most  important,  and  if  commenced  early  enough  and 
r  carried  throngli  with  care  It  usually  makes  all  but  the  simplest  surgical 
leasures  unnecessary.  Great  attention  shoald  l3e  pfiid  to  tho  diet,  to  see 
that  it  is  wholesome  and  suiieiciit,  to  tbe  action  of  tbe  bowt-ls  and  skin,  and  to 
all  ofcbcr  accessible  hygienic  mtnisnres*  During  tbe  softening  etiige  the  child 
should  bo  cart?fnlly  nursed,  and  prevented,  as  far  as  possible,  fnom  crawling  or 
walking.  Cod-liver  oil,  iodide  and  phosphate  of  iron,  or  other  ferruginous 
tonics,  usually  procure  mpid  ioiprtivemeiit  of  the  hraUh  when  condiiiicd  with 
pi'oper  genci'al  treatment.  But  tho  misfortune  of  these  cases  is  that  the  cir- 
cumstances of  the  poor  children  often  prevent  them  from  having  proper 
attention,  diet,  and  regimen,  or  the  ignorance  of  tbe  parents  and  the  easy 
assumption  that  the  child  ^  will  grow  out  of  it  '  prevent  tliem  from  applying 
for  advice  till  deformity  has  far  ad  vanned. 

The  use  of  splints  to  the  deformed  limbs  in  rickets  is  not  to  be  beedlesaly 
adopted  in  deference  to  routine.  It  is  uscdess  to  apply  ordinary  splints  luid 
andages  with  a  view  to  straighten  the  bent  bones,  except  in  the"  period  of 
onsiderable  softening,  and  then  their  application  demands  much  care.  If  the 
Bivis  is  softened  it  is  believed  that  the  weight  of  llio  splint  on  tbo  legs 
will  increiise  tiie  pelvic  deformity.  However,  by  carofnl  splinting  I  have  often 
succeeded  in  redressing  incipient  deformity,  and  have  no  doubt  of  the  pi*o- 
priety  of  the  practice.  Another  great  benefit  in  splints  is  that  they  may  lie 
made  to  project  below  the  feet^  and  so  cflcctnally  prevent  tin,'  child  from 
walking — a  great  point  with  poor  ebildrcn,  wbo  have  no  special  nurses. 

Knock -knee  generally  requires  a  special  instrument,  which  mnst  be  car*^- 
fully  adapted  to  the  individual  case;  and  It  must  bo  remembered  that  in 
invetcnite  knoek-knce  it  is  not  alone  the  ligaments  tliat  have  yielded,  but  the 
shape  of  the  bones  is  also  altered  by  pressure,  ao  that  only  an  imperfect  cure 
is  possible. 

Finally,   there  are   cases  in    which    it   may   be  justifiable   to   perform 
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osteotoQiy,  Biiboutaricansly  or  oilier  wise,  uiid  put  tlie  leg  straight,  treating 
it  stinii^wliat  like  si,  eompoiind  fracture.  Mr.  Marslj  lias  recorded  *  some 
intereatiug  and  successful  ca8C9  of  tbis  operation,  which,  however,  it  will  be 
readily  understood  is  only  ocoasioimlly  justifiable. 

Hyper-  Hypertrophy  of  the  bones  is  a  resalt,  in  many  cases,  of  chronic  inflamma- 

trupliy.  -^{^jj^  Qj.  sclerosis  ;  but  here  1  he  propriety  of  the  term  may  well  be  questioned. 
Sach  cases  are  instances  of  chrome  ostitis,  and  ougbt  to  be  so  described.* 
There  are  other  cases  in  whieb  no  inflammatory  symptoms  arc  known  to  have 
ever  been  noticed,  as  in  the  skull  which  is  preBcrved  in  the  Museum  of  tlte 
College  of  Surgeons,  enornioiuily  thiokeiicd,  the  liihitory  of  whieh  states  that 
the  patient  was  only  made  aware  of  the  condition  of  the  skull  by  finding  that 
the  size  of  his  bat  was  constantly  enlarging,  thoagh  here  the  disease  certainly 
resulted  from  injury.  It  is  chiefly  in  the  skull  that  specimens  of  hypertrophy 
are  preserved  in  our  museums,'"'  and  aa  a  rule  nothing  is  known  about  the 
patients  during  bfo,  except  that  many  have  l>een  insane  or  of  weak  intellect. 
Some  of  these  skulls  are  greyish  in  colour,  very  porous,  irregular  in  structure 
— tiptly  compared  by  Mr.  Dnrbam  *  to  dried  mortar.  Others,  however,  ai^e 
much  more  dense  and  hard,  though,  like  the  former,  '  they  have  a  certain 
rough  irregularity  of  text-are.'  The  former  are  described  under  the  name  of 
'osteoporosis.*  The  latter  are  regarded  by  Rokitansky  as  instances  of  con- 
secutive induration,  succeeding  on  this  osteoporosis.  But  Mr.  Durham  is  in- 
clined to  doulit  thiH,  and  to  conjecture  tluit  the  light,  spongy  bones  are 
examples  of  arrested  mollities  (wliich  he  regards  as  a  curable  alTection),  and 
the  latter  as  the  result  of  cured  rickets.  The  idea  must  be  regarded  as  a 
conjee  tare  merely  at  present,  but  it  is  an  interesting  one,  and  deserves  to  be 
elucidated  by  further  researches.  Mr.  Statdey  luus  (lointed  out  an  interesting 
fact  in  the  eases  which  he  describes  as  hypertrophy  of  the  long  bones,  viz. 
that  the  afleeteil  bone  often  increases  iu  length.  Sometimes  the  whole  limb 
is  lengthened,  or  when  one  bone  (as  the  tibia)  is  alfccted  and  the  other  is  not, 
either  the  affected  bone  will  be  oljserved  to  be  curved,  in  order  to  adapt  it 
to  the  normal  length  of  the  othen  or  the  ligaments  uniting  tlie  two  bones 
will  yield. 

Ifopliv.  Atrophy  of  bono  (*  frngilitaa  ossinm  ')  is  not  so  much  a  disease  in  itself 

as  a  sympt*>m  of  many  otlier  diseases,  the  chief  of  which  are  intlaramation, 
fatty  degeneration,  ankylosis  leading  to  disease  of  the  limb,  and  injury.  Senile 
degeneration  is  also  a  frequent  C4iuse  of  atmphy — a  fact  illustrated  by  the 
fracture  of  the  neck  of  the  femur,  spoken  of  on  p.  262  (see  Fig.  103).  Atrophy, 
strictly  speaking,  consists  iu  the  mere  removal  of  the  tissue  of  the  bone,  w^ith 
no  altenition  in  its  composition,  and  it  is  liest  illustiuted  by  prepai'atious  in 
which,  from  the  ankylosis  of  the  joints  or  from  prolonged  eonfincment,  the 
limb  has  been  useless,  and  the  bones  are  found  to  be  light  and  papery, 
the  compact  shell  greatly  reduced  in  thickness,  and  the  medullary  cavity 
enormously  increased  in  size  by  the  disappearance  of  most  of  the  cancellonfl 
tissue.       Here  the  lx)ne,   if   examined   mieroseo|ially,  would   appear   quiia  - 

'  'MfiiL  Chir»  Tmnu.,'  vol.  Ivii.  p.  U5. 

*  See  Mr.  SLiinley*8  caseii,  f>p.  cit.,  pp.  2»  3. 

■  Mr.  SUmley  spejika  also  of  hypurtrophy  of  tho  f^wjial  boTies,  und  OB^icctttlty  of  tiio  up^r 
Jaw.  Cases  iUuatratiag  thii*  ci^nditiotj  may  bo  tbund  in  niiiiit^iiin^.  Imt  llieir  cuict  pntbdogy 
is  not  quite  clear. 

<    ituy's  Hobpiml  Reports*  186*,  p.  380. 
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healthy.  In  practice,  however,  some  amouot  of  fatty  degeneration  nsnally 
accompanies  atrophy,  especially  when  duo  to  old  age.  The  rarefying  stage 
of  ostitis  is  a  kind  of  atrophy,  and  this  may  be  continued  as  a  permanent 
condition.  Such  was  the  celebrated  instance  quoted  by  Norris,*  in  which 
atrophy  of  the  humerus  followed  on  fracture  twice  repeated,  and  where  the 
whole  bone  disappeared,  leaving  the  forearm  *  swinging  hither  and  thither 
like  a  thong,*  and  the  arm  shortened  six  inches.  This  can  only  be  under- 
stood as  being  the  result  of  chronic  ostitis.  In  other  cases  atrophy  after 
fracture  is  believed  to  depend  on  laceration  or  obstruction  of  the  medullary 
artery  of  the  bone.*  The  suspension  of  growth  which  follows  on  separation 
of  the  epiphyses,  as  well  as  the  cases  in  which  the  epiphyses  remain  ununited, 
may  be  classed  along  with  atrophy  ;  and  the  absorption  which  follows  pres- 
sure is,  at  any  rate,  closely  related  to  atrophy.  Thus  it  will  be  seen  that 
as  hypertrophy  appears  to  be  often  only  a  very  chronic  stage  of  ostitis, 
considered  as  a  productive  process  (sclerosis),  so  atrophy  bears  a  similar 
relation  to  rarefying  ostitis. 

No  treatment  is  known  to  have  any  effect  on  either  of  these  pathological 
processes. 

Spontaneous  fracture  is  rather  a  loose  term,  the  fracture  being,  in  fact,  Spontar 
always  due  to  some  slight  force,  which  would  be  insufficient  to  fracture  a  ^eouB 
healthy  bone.  Its  common  causes  are  atrophy,  malignant  disease,  mollities, 
rickets,  necrosis  (especially  in  its  acute  form),  caries,  and  especially  stru- 
mous deposit  in  the  bone,  whether  accompanied  by  suppuration  or  no.  In 
some  cases  fracture  occurs  from  such  slight  causes  that  it  may  be  classed  as 
spontaneous,  yet  it  unites  and  the  patient  remains  well.  But  such  cases 
should  be  watched  with  some  apprehension,  for  malignant  disease  may  after- 
wards sprout  out  of  the  fractured  part,*  or  strumous  deposit  may  make  its 
appearance  elsewhere.  Spontaneous  fracture  from  any  cause  does  not  pre- 
clude the  possibility  of  repair,  but  in  cancer  amputation  is  required  unless 
(as  is  very  commonly  the  case)  there  are  other  cancerous  deposits  elsewhere. 
In  all  the  other  cases  the  surgeon  should  incline  to  preserve  the  limb,  though 
in  extensive  necrosis,  and  especially  in  the  lower  limb,  the  attempt  will  very 
probably  fail. 

>  •  Amer.  Jour.  Med.  Sci.,'  Jan.  1842,  p.  39. 

•  Curling,  •  Mod.  Chir.  Trans.,'  vol.  xx. 

'  A  bone  which  givoB  way  near  a  cancerous  tumour  may  nuvortheless  unito.  See  •  Path. 
Trans.,*  vol.  xi.  p.  219.  A  man  was  admitted  into  St.  George's  Hospital  with  malignant 
diseiise  of  the  humerus.  The  bone  had  given  way  at  that  spot  ten  months  before,  but  the 
fracture  had  united  before  the  tumour  was  noticed. — '  PatlL  Trans.,'  vol.  x.  p.  249. 
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CHAPTER  XXIII. 

DISEASES     OF    THE    JOINTS. 

Diseases       DISEASES  of  the  joints  are  described  for  convenience'  sake  under  the  head 
?^.*^  of  the  tissue  thought  to  be  chiefly  or  at  least  most  obviously  affected,  and  are 

therefoi*e  divided  into  diseases  of  the  synovial  membrane,  of  the  cartilages, 
and  of  the  articular  ends  of  the  bones.  The  classification  is,  no  doubt,  an 
imperfect  one  ;  in  fact,  the  affections  of  the  ligaments,  including  the  fibrous 
capsule  of  the  joint,  are  almost  passed  over  in  most  of  the  formal  treatises, 
though  no  one  can  doabt  that  they  are  very  commonly  the  starting-point  of 
inflammation  which  destroys  the  whole  articulp>tion.  It  appears  to  me  that 
one  of  the  most  useful  ways  of  regarding  the  subject  for  practical  purposes  is 
to  consider  joint-diseases  under  two  chief  heads,  viz.  diseases  originating  in 
the  bones  and  spreading  outwards  or  towards  the  surface,  and  diseases  origi- 
nating in  the  synovial  membrane  or  capsule,  and  spreading  inwards  or 
towards  the  bones.*  Another  very  important  division  of  joint-diseases  is 
into  acute  and  chronic,  a  distinction  which  more  than  anything  else  governs 
our  prognosis  and  treatment.  Thus,  cases  will  bo  met  with,  though  fortu- 
nately not  often,  in  whipl^  the  disease  comes  on  with  very  formidable 
symptoms,  acute  traumatic  fever,  rapid  suppuration  and  disintegration  of  the 
joint,  speedily  terminating  in  death,  either  by  exhaustion  or  by  pysBmia; 
whereas  the  great  bulk  of  the  diseases  of  the  joints  which  we  are  called  upon 
to  treat  are  accompanied  by  no  constitutional  affection  whatever  and  involve 
no  danger  to  life.  They  often  cause  loss  of  activity  and  of  all  that  makes  life 
worth  having  to  the  possessor,  and  from  that  consideration  may  justify 
operations  which  are  extremely  dangerous.  But  in  making  up  his  mind  to 
perform  such  operations  the  surgeon  should  never  omit  the  consideration 
that  the  disease  exposes  the  patient  to  little  or  no  danger,  while  the  operation 
is  very  dangerous  indeed.  Those  surgeons  who  use  this  as  an  argument  for 
never  performing  amputation  or  excision  in  chronic  joint-disease  are  in  my 
opinion  wrong,  since  the  natural  cure  often  takes  many  years,  during  which 
the  patient,  if  a  poor  man,  is  debarred  from  earning  his  livelihood,  and  in 
any  case  from  all  enjoyment  of  his  life ;  but  there  is  no  doubt  that  such 
operations  are  always  to  be  regarded  rather  as  operations  of  expediency  than 
necessity.  This  docs  not,  of  course,  apply  to  cases  in  which  suppuration  is 
visibly  pulling  the  patient  down  or  in  wliich  licctic  has  set  in,  and  where  the 
surgeon  has  reason  to  fear  that  the  delay  of  amputation  or  excision  may 
involve  danger  to  the  patient's  life. 

S^Tiovitis.  The  symptoms  of  acnt<3  synovitis  are  pain,  inflammation,  as  shown   by 

increased  heat  of  the  part,  and  fluid  effusion  into  the  synovial  capsule. 
The  disease  is  due  either  to   injury  or  to  rheumatism  in  most  cases,  and  the 

*  S'co  '  Surg.  Treutinont  of  Childron's  Diseases,'  p.  411,  2ud  ed. 
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pain  varies  accordttif^lj.  It  is  nsually  dlstonsilo  and  bnrDmg  in  the  most 
acute  cases,  but  Ls  not  complicated  with  those  painful  spasniH  which  aro 
charueteriatic  of  tho  more  doeplj-seatod  alfections.  The  effusion  is  serous, 
i.e.  it  ia  more  watery  than  the  uatnra!  wynov^ia,  witli  jiortions  of  lymph  and 
epithelial  scales  float incr  in  the  fluid,  mixed  Bonicthnas  with  blood,  In  very 
acute  cases  the  synovial  rnembnine  has  been  found  partly  destroyed  by  ulce- 
ration. In  recent  acute  cas^B,  tiefore  tho  sac  has  become  too  tense,  tI>o  sense 
of  fluctuation  is  very  plain,  and  the  form  of  the  swelling,  taking  aa  it  duos 
exa<:tly  the  ahapo  of  the  aynoviai  mundimne,  is  perfectly  eliaraeteiiHtic* 
Thus,  in  the  knee-joint  there  ia  a  flaetuatini^  swelling  extending  up  thc^  limb 
for  sotno  distance  in  front  of  the  femur,  bulging  on  either  side  of  the  patella, 
more  prominent  on  the  inner  side,  and  floatin*:,''  the  patella  up  ue  if  "in  a  water- 
bath.  On  the  otiior  haml,  the  form  of  swelling  which  is  due  to  enlargement 
of  the  bones  or  of  the  fibrous  tissues  which  invest  them,  is  an  exaggeration  of 
the  natural  outline  of  the  bones.  It  raises  and  pushes  forward  the  patella, 
but  that  bone  remains  still  in  contact  with  the  femur.  This  form  of  swelHng 
also  is  never  developed  so  I'apidly  as  synovial  effu^iion  often  is.  But  it  mnst 
be  remembered  that  some  amount  of  periosteai  eO\i8iun  or  swelling  tif  the 
bones  themselves  is  often  mixed  with  synovitis. 

The  canaea  of  synovitis  ai^e  blows  and  sprains,  exposure  to  cold,  rheunui- 
tism,  gout,  gonorrhoea,  and  pyicmia,  or  blood-poisoning.  Gonorrh<jejd  and 
pyajmic  synovitis  will  be  found  treated  of  tiiider  the  diseases  of  whicli  they  aro 
symptoms,  The  surgical  treatment  of  gouty  synovitis  is  much  the  jgame  as 
that  of  the  rheumatic  form  of  the  disease.  Cases  also  occur  of  syphilitic 
affection  of  joints  in  which  the  synovial  membmno  becomes  implicated,  but 
eecondarily  to  afFeelions  of  the  bones  or  fibrous  structures. 

The  usual  coarse  of  synovitis  is  towards  rc»eovery,  if  the  pads  are  left  at 
rest.  Tlu-^re  are,  however,  exceptional  cases,  and  chiefly  those  following  on 
penetrating  wounds  of  the  joint,  which  will  go  on  to  suppuration  and  dis- 
organisation (so-called  *  abscess')  of  the  joint.  Using  still  the  knee-joint  fiu' 
illustnition,  the  symptoms  of  such  abscess  are  as  follows  :  High  traumatic  Acute 
fever,  rigors,  gi^eat  pain  and  starting  of  the  limb,  oodeoia  and  iidlamumtion  »^**cc89* 
of  the  Soft  parts  covering  the  joint,  with  consideniblc  rise  of  local  tempe- 
rature, exquisite  pain  on  motion  ;  and,  if  the  part  be  not  well  supported,  dis- 
placement  of  the  bones  of  the  leg  backwards  will  mjadly  ensue. 

Acute  abscess  ia  a  formidable  malady^  due  very  commonly  to  injury,  though 
it  may  occur  spontaneously  in  weakly  young  persons.  The  abscess  may 
cither  commence  in  the  soft  tissues  around  the  joint,  bni-sting  into  its  cavity 
and  causing  rapid  disintegration^  or  in  a  wound  of  the  joint,  or  in  acute 
synovial  inflammation,  or  as  the  consecpiencc  of  an  abscess  which,  lV>rmiiiiy 
either  in  the  bone  or  in  the  thickness  of  degenerated  synovial  njernbratje^  hus 
made  its  way  into  the  cavit}^  of  the  joint. 

The  treatment  onght  to  be  decided,  and  for  that  prirpuse  an  exact 
diagnosis  is  necessary.  This  must  be  mmlu  liy  an  exploratory  puncture,  for 
which  tlie  aspii'ator  ia  the  most  convenient  iriHtrument.  Should  the  fluid  bo 
only  shghtly  purnlcnt,  or  should  there  bo  no  pus  at  all,  there  will  be  no  barm 
in  withdrawing  tho  whole  or  greater  part  of  the  fluid,  and  carefully  closing 
the  pnTictnre  ;  but  if  the  joint  contnins  pus  pure  or  nearly  so  an  exit  must 
be  given  to  it,  and  this  is  done  either  by  a  free  incision  or  l)y  passing  a 
drainage-tahe  through  the  joint.  The  former  is  the  course  usually  re- 
commended and  adopted,  but  it  is  a  very  severe  measure  in  the  case  of  tho 
knee-joint,  at  any  rate  in  adtdts.     In  cliild reu  1  hav^  frequently  seen  tho 
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kfieu-jtiiut  opentjd  witli  snecfss,  Imt  tlie  great  uiajority  txHtainly  uf  tlie  cases 
which  have  come  under  my  own  notice  in  later  Hie  have  pnived  fatal  from 
traumatic  fever  or  pyfemia.  In  Biiialler  joints  no  such  hesitation  need  be 
exi>erienceLl ;  but  in  the  knee  I  think  it  bett^>r  to  pass  a  dn'iinagCN-tnbo 
through  the  articulation,  and  thus  evacuate  the  abscess  with  less  eonstitu- 
tiona!  diKturhanee.  And  in  the  ease  of  personn  whose  geneml  health  and 
constitutional  vigour  is  not  very  favourable  it  is  questionable  whetlier  ampu- 
tation be  not  the  more  prudent  course.  After  incision  of  the  joint  if  thinga^ 
go  well  the  joint  will  ankylose^iji  early  life  perhaps  bo  incompletely  that 
considei'able  motion  will  he  prewerved.  Indeed,  in  one  case  of  a  ehikl  in 
whom  I  opened  tlie  knee-joint  very  freely  hanily  any  impairment  of  motion 
was  perceptible  after  her  it^covery.  But  in  adults  a  stiiT  joint  is  the  best 
event  wliich  can  be  anticipated. 

If  the  cjise  is  to  do  batlly  the  fever  increases,  the  disehtirge  he<?omes  moi-e 
foul,  and  the  limb  more  swollen  and  painful.  If  t!io  surgeon  has  used  a 
drainage-tubo  or  made  a  small  puncture  he  omy  be  inclined  to  try  the  efluct 
of  freer  incisions,  failing  which  his  only  resource  is  to  arnjmtate  ;  but  ampu- 
tations under  these  circumstances  ai'e  very  unpromising,  and,  if  definite 
symptoms  of  pyamiia  liave  set  in,  iire  ho[*€4ess. 

In  the  iicuter  forms  of  synovitis  the  elfecb  of  local  bloodletting  is  genemlly 
very  beneficiah  The  limb  must  be  put  up  in  an  apparatus  which  will  keep 
it  perfectly  at  rest,  for  which  purpose,  in  the  case  of  the  knee,  some  support 
must  he  given  in  the  ham  by  means  of  a  psid  or  stuffing,  or  by  a  bend  in  the 
splint.  Ten  or  a  dozen  leechcH  may  be  applied,  and  the  bleeding  encouraged 
by  fomeetiition  afterwards,  and  tben  cold  must  bo  assiduously  employed ;  or, 
if  cold  ia  not  well  borne,  the  application  of  a  large  |>ouHice  enveloping  the 
litnb  is  often  very  gniteful. 

For  nioi*e  chronic  cases,  or  when  tlie  acute  has  given  way  to  chronic 
inflammation,  complete  local  rest  and  blistering  are  the  measures  chiefly 
indicated;  and  in  the  last  stage  of  the  disease,  when  little  is  left  except  a 
little  indoleut  swelling,  pressure  is  very  useful.  This  is  often  made  by  a  case 
of  strjipping,  inside  which  a  layer  of  camphorated  mercurial  ointment  is 
placed,  uTid  the  whole  supported  by  a  handagCj  vvhicdi  can  be  gummed  if 
necessary  (Scott's  bandage)  ;  bat  strapping  and  Imndage  in  the  ordinary 
way  answers  well  enough.  When  the  |iatient  discards  this  and  gets  iibout 
without  any  appHcation,  gentle  shampooing  and  friction  will  be  useful  in 
removing  any  remains  of  swelling. 

To  the  most  chronic  form  of  synovial  eft'usion  the  name  of  'hydrops 
strticuH '  has  been  given.  It  forms  a  large  fluctuating  swelling,  devoid  of 
bent  or  pain.  It  is  almost  confined  to  the  knec-joint»  and  the  patient  requires 
relief  from  the  condition  on  account  of  the  stretching  of  the  ligaments  and 
conscqaent  insecurity  of  the  joint,  rendering  the  limb  useless.  The  fluid 
di  tiers  from  that  of  common  synovitis  in  containing  little  if  any  lymph;  but 
it  coagulates  with  heat,  like  the  fluid  of  hydrocele.  The  limits  between 
chronic  synovitis  and  hy^drops  articuli  are  difficult  to  fix  ;  cionsequently,  if 
there  is  any  prospect  of  improvement  from  the  milder  methods  of  treatment 
used  in  chronic  synovitis — ^reat,  blistering,  pressure,  absorbent  ointments, 
t^c. — a  careful  trial  must  be  given  to  such  measures.  But  when  these  have 
failed,  or  if  the  complaint  is  so  invetemte  as  to  render  them  obviously  useless, 
the  joint  nmst  be  injected  with  iodine.  The  tincture  of  iodine  has  been 
injected  in  equal  jiropt^rtions  with  watcr^  gss  of  the  mi.^ture,  or  ^iij-iv  of  a 
weaker  solution — one  part  of  the  tincture  to  four  oi  water — as  much  of  tha 
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fluid  as  possible  being  allowed  to  escape  afterwards.  Care  must  be  taken  to 
exclude  the  air,  and  the  pnnctare  must  be  carefully  closed,  and  strapping 
and  bandage  applied  on  a  splint.  If  severe  reaction  follow,  as  may  easily 
happen,  the  case  may  be  converted  into  one  of  acute  abscess.  But  generally 
it  does  well  and  the  patient  recovers,  with  more  or  less  stiffening. 

The  synovial  membrane  becomes  more  or  less  thickened  in  all  cases  of  Pulpy  de- 
chronic  synovitis,  but  this  thickening  disappears  in  the  course  of  time,  and  ^gy^vial 
no  remains  of  the  disease  are  to  be  found  ultimately  in  favourable  cases.     It  membrane. 
does  happen,  however,  not  uncommonly  that  the  swelling  persists  as  an  indo- 
lent pulpy  thickening,  taking  the  shape  of  the  capsule  of  the  joint,  giving 
here  and  there  an  obscure  sense  of  fluctuation,  which  on  puncture  is  found 
to  be  deceptive ;  but  possibly  in  other  situations  really  fluctuating,  either 
from  synovial  fluid  in  the  joint-cavity  or  from  pus  contained  in  the  thickness 
of  the  diseased  membrane  itself.     Such  abscesses  may  break  into  the  joint 
and  set  up  acute  symptoms,  or  they  may  burst  externally,  and  a  sinus  may 
remain  which  frequently  shows  no  tendency  to  heal. 

On  examination  the  synovial  membrane  is  found  to  be  converted  into  a 
pulpy,  gelatinous,  pinkish-grey  mass,  which  on  its  free  surface  somewhat  re- 
sembles granulation- tissue.  There  are  often  small  abscesses  scattered  through 
its  substance,  and  pus  is  frequently  found  in  the  articular  cavity.  The  car- 
tilages may  be  eroded  and  the  bones  carious,  but  the  disease  in  the  synovial 
membrane  may  have  existed  for  a  long  time  without  any  such  morbid 
appearances. 

The  persistence  of  the  disease  hinders  the  use  of  the  joint,  and  as  the 
thickening  increases  the  ligamentous  capsule  becomes  distended,  the  bones 
pushed  away  from  each  other,  the  interarticular  ligaments  stretched  and 
softened,  more  or  less  displacement  follows,  and  the  limb  is  permanently 
crippled. 

The  nature  of  this  affection  is  not  absolutely  settled.  From  its  incurable 
nature  Sir  B.  Brodie  was  at  first  disposed  to  regard  it  as  malignant ;  but  this 
it  certainly  is  not.*  Others,  with  more  probability,  have  considered  that  it 
is  *  strumous,*  but  of  this  there  seems  no  proof.  It  is  not  proved  to  have 
any  specific  character,  or  to  be  anything  more  than  the  result  of  chronic 
inflammation,  acting  perhaps  on  a  person  debilitated  by  low  living  or  by 
other  unfavourable  circumstances,  of  which  the  strumous  constitution  may 
be  one. 

The  diagnosis  does  not  generally  present  any  great  difficulty,  as  the  long 
persistence  of  the  disease,  the  absence  of  proof  of  any  mischief  about  the 
bones,  and  the  shape  of  the  swelling,  will  pretty  certainly  exclude  any  other 
supposition. 

If  there  is  no  motive  for  immediate  interference  the  cure  of  the  disease 
may  be  sought  by  steady,  gentle  pressure  (as  by  Scott's  bandage)  and  the 
improvement  of  the  general  health  ;  but  I  am  not  sure  that  the  pulpy  thick- 
ening, when  it  has  once  reached  a  high  degree,  so  as  to  constitute  of  itself  a 
substantial  disease,  is  ever  entirely  removed,  and  then  the  choice  lies  between 
allowing  the  patient  to  remain  content  with  his  infirmity  or  removing  the 
joint  by  amputation  or  excision,  according  to  the  age  of  the  patient.  Such 
cases  are  particularly  favourable  ones  for  excision  in  early  years.     Latterly 

'  Nor  was  this  Brodie's  hitest  opinion.  He  was  more  disposed  to  regard  it  as  generally 
the  result  of  chronic  inflammation,  though  there  were  cases  in  which  he  thought  this  explana- 
tion difficult. — See  '  Diseases  of  Joints,*  ch.  iii.,  Brodio's  Works,  by  Chas.  Hawkins,  vol.  ii. 
p.  167. 
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we  have  att-enipti'd  the  cure  of  tbiH  affbrtion  by  destrojing  the  degenerate 
Synovial  membrane  witli  .Siiilphnric  aoid,  and  so  procuring'  ankylosis,  in  the 
same  way  as  caries  is  treated  (see  p.  400).  In  [private  praciiee  especially 
there  is  no  motive  for  haste  in  the  treatment  of  sncli  euaeH.  Disphweraent 
of  the  Ijoucs  should  be  remedied  or  corrected,  pi'ofierly-conti'ived  support 
furnislied,  and  the  reduetion  of  the  swelling  sought  by  pressure  and  mer- 
curial ointment  or  the  uiig,  iodi  or  emp!.  gal  ban  i. 

In  some  cases  the  synovial  membrane  is  found  studded  over  with  a 
number  of  h>ose  pendulous  f nnges.  A  most  beautiful  preparation  exists  in 
tlte  MnseuTH  of  St.  George's  Hospital,  which  lias  been  tig u red  in  various 
works  on  the  joints,  and  whieb  shows  this  condition  in  its  highest  grade. 
The  growths  are  variously  regarded  as  being  the  prmlucts  of  simple  inflam- 
mation or  as  one  of  the  phenomena  of  rheumatic  arthritis.  Probably  both 
views  are  correct  in  diflereut  eases.  Certainly  such  |K>udu1ous  growths  may 
form,  isolated  or  in  small  number's,  in  simple  inflammation,  and  may  be- 
come loose  in  the  joint  (loose  cartilages)  ;  while  Dr.  H»  Adams  has  given 
good  reasons  for  believing  that  in  one  at  least  of  Sir  B.  Brodie's  preparations 
of  this  condition  the  disease  was  of  the  nature  of  rheumatic  arthritis,  since 
the  state  of  the  cartilages  and  bones  and  the  history  ejtactly  corresponded 
%vith  the  usual  phenomena  of  that  atfeciion. 

The  diseases  of  the  articular  ends  of  the  bones  are  very  common,  and  are 
the  source  from  wbieli  the  great  inajority  of  the  ca^^ea  spring  which  end  in 
t<ital  disorganisation  of  the  joints.  Like  diseases  of  bone  in  other  situations, 
they  may  either  he  regarded  as  ioflammatious,  acute  or  ehnmic,  periosteal  or 
endosteal,  ajid  tending  to  caries  or  necrosis;  or  else  an  attempt  may  be  made 
to  ivfer  them  to  tlie  causes  from  which  they  ai-e  flupposed  to  originate,  and 
thus  to  classify  tliem  as  traumatic,  strumous,  rbonmatie,  syphilitic,  Ac.  Both 
classificiitions  have  thcnr  pnictieal  utility,  but  it  is  only  in  certain  well-marked 
cases  that  either  Is  possible.  It  is,  for  instance,  of  the  greatest  practical 
importiince  to  recognise  the  undoubted  fact  that  in  many  cases  neci-osis  of  a 
limited  portion  of  the  articular  end  of  a  bone  ocenm,  and  that  in  such  cases 
the  limb  may  be  saved  liy  the  timely  extraction  of  the  sequestrum  (see  Fig. 
1B8).  It  is  only  rarely  that  we  can  be  certain  of  the  existence  of  anch  a 
sequestnim  before  cutting  into  the  joint ;  but  a  knowledge  of  the  fact  might 
in  some  instances  lead  to  an  explomtory  incision  which  would  save  a  limb 
that  would  otherwise  have  been  arnpntatcd. 

Again,  it  would  be  very  important  were  it  possible  to  distinguish  eases  in 
which  the  disease  of  the  bones  leading  to  disintegration  of  a  joint  is  doe  to 
constituti*>nal  affcH^tion,  such  as  struma,  from  tlH>se  in  which  it  is  the  meiH? 
residt  of  chronic  inflammation  after  injury.  But  nothing  is  more  difTieult. 
1  have  given  reasons  elsewhere '  for  the  opinion  which  I  formed  fi*om  the 
resxdts  of  an  extensive  observation  of  joint-diseaso  in  childhood,  and  which 
subsequent  expenence  has  strengthened,  that  the  common  expi'cssion  '  stru- 
mous disease,*  which  is  applied  as  a  matter  of  coui'^ie  to  pretty  nearly  every 
chronic  joint  afl'ectiou  not  owning  any  obvious  cause,  is  erroneoas  and  mis- 
leading— erroneous  in  theory,  since  such  cases  constantly  occur  in  persons 
who  show  no  symptoms  of  any  strumouBi  affection,  and  in  whose  bodies  on 
dissection  no  lesion  of  any  kind  is  detected,  to  which  the  term  strumous  can 
be  applied  ;  and  misleuding  in  pmctice,  since  theassuTuption  that  such  diseases 
are  constitutional,  and  therefoi'e  can  only  be  enidicated  by  general  treatment, 

'  'Surg.  ITiti.  of  Cljildliood;  2nd  eil.  p.  i'lL 
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'is  con  hurl  luted  by  tlic  faict  tlisit  tlit?  tninl  rt'fnoval  cif  the  iitlV'ct^'d  joint  is  often 
followoil  by  i'<>iii]>let<^  iim\  peniuinriit  it^L'overy.  I  have  shown  '  tiiut  oot  of  a 
large  number  of  eases  of  excision  ur  mnpntation  of  dist^ased  joiiita — which 
woald  all,  I  think,  have  been  chisaed,  iu  tbo  ordinaiy  nomenclainre,  as 
' atrumotts  *— BO  reenrronce  of  the  disease  nor  any  othtjr  sjnijitom  of 
atrtima  oecnn-etl  during"  sevenil  years  in  the  greut  niajority. 

In  Baying  this  I  by  do  means  deny  that  struniouB  children  and  otlier 
strnmous  persons  ai*c  very  liable  to  such  chronic  affections  of  the  joint-ends 
of  the  bones.  All  that  I  f^sst^rt  is  that  a  large  proportion  (I  iH'beve  a  large 
mnjority)  of  those  atTeetions  tirv  independent  of  any  constitutional  cachexia, 
and  originate,  as  far  as  we  can  judge,  either  frotn  local  injury  or  from  expo- 
eure  to  cold  and  wet. 

The  usual  symptoms  of  this  chronic  disease  of  the  ends  of  the  bones  is 
an  indolent  swelling,  taking  the  form  of  the  joint-eiidn^  occurring  genemlly 
after  some  slight  injury  and  complicated  frefjuently  with  more  or  less  syno- 

I  Tifcis.  After  a  time  ioflammatory  symptoms  make  their  appearance,  viz. 
deep-seated  pain,  starting  of  the  limb,  absceas  exposing  the  bone,  which  is 
found  t'O  be  f^uftened  and  carious,  and  liually  ditilocatlon  (or,  as  it  would  per- 
ha]>«  better  be  called,  displacement)  from  dcKtruction  of  the  liganientH,  If 
the  patient  recovers,  the  joint  becomes  ankylosed^  or  else  the  constant  dis- 
charge breaks  down  the  health,  and  he  dies  either  from  the  direct  effects  of 
the  disease  or  from  some  IntcrcuntHit  malady.  The  disease,  howevei*,  may  bo 
arrested  at  any  sUige,  In  Its  earliest  stage,  when  there  is  nothing  abnor- 
mal except  some  izidoleut  swelling  of  the  joint-ends,  this  swelling  is  due 
partly  1o  enliirgemcnt  of  the  bones  themseUes,  but  in  a  great  measui-e  to 
effusion  beneath.  In,  and  aixjund  the  periosteum.  Bones  in  this  condition 
will  he  found  somewluit  incresLsed  in  bulkj  bat  much  diminishi-d  in  consist- 
ence, their  cancel li  enhirgcd  and  tilled  with  inflammatory  products  In  various 
stages,  and  possibly  containing  crude  tubercle,^  though  this  has  been  In  tny 
experience  a  very  rai"e  appearance  ;  and  as  a  general  rule  one  secB  only  the 
ordinary  phenomena  of  the  softening  stiiges  of  ostitis.  This  may  subside 
nnder  the  intlaencc  of  prolonged  i^st,  slight  counter- irritation,  and  attentiun 
to  the  state  of  the  genond  health.  Local  rest  is  of  the  most  vital  importance, 
but  it  ig  of  equal  importance  that  the  general  health  should  not  break  down 
under  prolonged  confinement,  so  that  if  the  patient's  circumstances  allow  of 
it  be  should  have  plenty  of  fresh  air.  The  patient  or  his  friends  shim  Id  be 
warned  that  pennanent  Ijenetit  can  only  bo  expected  after  a  very  long  period 
of  trratment,  and  that  ultimately  the  jfiint  will  most  likely  bcankylosed,  more 
or  less  ©ntii*ely. 

If  tlie  case  goes  on  badly,  and  snj)puration  ensues,  it  becomes  necessary  to 
ej(amine  the  joint  carefully  aad  thoroughly  under  aniesthesia.  Nothing  can  be 
w^orse  than  to  irritate  diseased  jointa  unnecessarily  by  repeated  examinatitJU  ; 
but  a  clear  idea  of  the  actual  state  of  the  parts  can  be  founded  only  on  a 
thori>ugli  exploration,  when  a  decided  line  of  treatment  should  be  at  once 
adopted.  The  main  questions  in  such  cases  are  whether  the  bones  are  exposed, 
or  the  suppuration  is  exterual  to  the  joint  altogether,  or  in  the  thickness  of 
diseased  synovial  membrane,  and  whether  there  is  a  FCqueatrnm  In  the  arti- 
cular surface.  If  the  cartilages  are  destroyed  and  the  pus  is  furnished  by 
the  carious  articular  enils  tliere  will  be  extensive  crejiitationin  v\i^'iy  passive 
movement  of  the  joint.     In  cxtm-articular  abscess  the  joint-cnds  will  move 

»  '  LsiDctC  Ful..  24,  1866. 

*  Stttt  the  tlr.iwiogh  irum  Sir  B.  Broflir'ti  ai«e  of  dnjMisit  in  tlio  head  of  t^ach  ft^mur,  ji.  4nQ. 
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gjinintlilj  and  natiirall}^  on  eat^h  otlK'iv  If  a  liTnit^Ml  poHioTi  of  bone  only  is 
exposed  tlie  crepitjition  will  only  be  pcrnrptiblo  in  certain  movcnicnts,  and 
the  presence  of  a  seqne^tram,  or  loose  portion,  can  be  judgod  of  pmHly  by  tbc 
limitation  of  svvt.dliiig  to  that  part  of  the  joint  and  the  direction  of  the 
siHDseSy  but  cannot  bo  confidently  affirmed  before  incision » 

"Wlieii  the  condition  of  the  joint  has  been  fiscertiiined  the  treatment  will 
depend  on  the  extent  of  di^sorganisatioii  of  the  joint,  on  the  patient's  con- 
dition, and  on  the  rate  of  progrt^as  of  the  disease.  If  the  bones  are  so  far 
displaced,  fis  well  as  diseased,  that  the  limb  could  be  of  no  use,  even  if  the 
disease  were  airested,  amputation  is  of  course  incbcated ;  bo  also  Lf  the 
patient  is  not  in  a  state  to  bear  the  necessarily  protmct-ed  treatment,  or  if 
acute  tmnmatic  fever  has  exhausted  him  and  threatens  a  fatal  result ;  and  in 
pationta  at  all  advanced  in  bfo,  if  the  diseased  joint  requires  removal,  it  must 
be  done  by  amputation.  Tn  childi*en  and  yoang  perRons  ejccision  may  be 
practised.  The  treatment  of  earions  joints  by  the  application  of  strong  snU 
pburic  aeid,  as  recommended  by  Mr.  Ha  ward/  may,  however,  save  many 
joints  which  would  otherwise  have  been  excised,  and  thus  preserve  the  length 
and  future  growth  of  the  limb,  and  at  ]ess  risk  to  life.  The  operation  ocm- 
sistfi  in  making  two  long  incisions  on  either  side  into  the  articulation,  wiping 
out  from  the  joint  all  the  pus  and  lymph  which  it  may  contain  with  strips  of 
dry  lint,  and  tlicn  filling  its  cavity  with  lint  soaked  in  a  mixture  of  one  pari 
of  strong  Bulphuric  acid  and  two  fiju't^^  of  water.  This  cauterises  and  d©» 
stroys  all  the  diseased  synovial  membrane  and  the  cartilages,  which  come 
away  as  slout^hs.  The  caHous  bone  is  also  disintegrated  and  comes  away^ 
and  then  tlie  exposed  bony  surfaces  granulate,  and  osseous  ankylosis  ensues. 
Most  of  the  aises  hitherto  treated  in  this  way  seem  to  have  done  well,*  and 
it  is  well  wortb}^  of  further  trial,  though  the  present  experience  of  it  is  far 
too  scanty  to  enable  na  to  say  whether  it  w^ill  or  will  not  to  a  great  extent 
supersede  excision  in  tiiose  joints  in  which  osseous  ankylosis  is  desirable* 


BiseaaeM  of 
the  car- 
lilaycs. 


The  disease  to  which  the  name  of  ^  ulceration  of  the  cartilages  *  was  given 
by  Brodie,  and  to  which  it  is  still  usually  applied,  is  a  very  detiiiite  and  easily 
recognisable  affection,  and  one  to  which  the  designation  is,  doubtless,  so  far 
appropriate  that  the  cartilages  will  always  be  found  to  be  ulcei*at©d.  Bat 
whether  that  tilceration  is  the  essence  of  the  disease,  or  only  one  of  its  in- 
variable concomitsints  may  very  reasonably  he  doubted.  In  my  own  opinion, 
and,  I  believe,  in  that  of  most  surgeons  of  the  present  day,  the  affection  of 
the  cartilages  plays  really  a  very  siiliordinate  part  in  the  disease  ^ 

This  aifection  is  characterised  by  the  usual  symptoms  of  inflammation  of 
the  joint,  but  especially,  and  besides  these  symptoms,  by  the  peculiar  pain- 
ful start ings  of  the  limb  and  the  acute  localised  agony  which  is  produced  by 
pressing  the  joint-surfaces  together,  and  in  the  woi*st  cases  by  the  slightest 
movement  or  jai*  communicated  to  the  limb.  The  spontaneous  startings 
occur  usually  at  night,  jtist  as  the  patient  is  falling  asleep  ;  oflen  they  wake 


'  'Chir.  SfK\  Trnns.,'  toI.  yi.  p.  13. 

'  I  have  lately  luvJ  ii  fii^e  v  hicli  proved  faUl  under  this  treatmotit  The  child^B  pUf&titt 
Imving  rtifuHt'd  aniputiitH^ti,  lio  »nnk  from  tnuimntiL'  fever. 

•  *  Nothing  can  be  iiioro  surtj  tlmir  tliat  nf  all  the  joint -disf^ases  which  IHll  under  the 
Burgooij'b  tiolico,  not  one  origimiU's  in  tho  ctirtilage/ — li'irwoH,  '  Dis,  of  Ihu  Joinfs,*  p.  287- 
*  Thertj  is  no  primary  i1is<ifi«e  of  thia  »tructuro*  (sc.  Cjirtilag*).  '  All  the  changes  that  Are  to 
ha  found  in  it  Are  ffeeondarj  tu  Bomo  othar  affwtion,  and  in  the  gpnenility  of  cases  to  disease 
in  tht!  itrticTjlHr  pxtreniitioB  of  ihe  lion ^^.'—Bryn ill's  '  Frtictice  of  Supgi^ry,'  p,  823. 
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[limfrom  tbe  deepest  Bleep»  and  they  leave  acnte  pain,  lasting  long  afterwards, 
'and  accumpanied  sometiraes  by  severe  sweating.  With  tbese  protniuent  and 
agonising  symptoms  there  is  often  very  little  swelling  or  synovial  oflTusion, 
though  in  other  cases  the  symptoms  of  ulceration  of  the  cartilages  follow  on 
a  regular  attack  of  synovitis,  but  more  commonly  the  preceding  symptoms 
are  those  of  aflection  of  the  articular  ends  of  the  boDCs, 

The  after- progress  of  the  disease  is  in  one  of  three  directions  ;  (1)  the 
Bymptoms  may  subside,  leaving  a  little  loss  of  motion  at  firsts  which  after- 
waitls  almost  entirely  disapj>eai's  in  some  cases  or  |M?i^ists  in  others  ;  (2)  the 
joint  may  be  dislocated,  abscesses  may  form,  leaving  sinuses  through  which 
tbe  bone  is  exposed  and  the  ease  pursues  the  usual  course  of  chronic  disor- 
ganisation of  the  joint ;  or  (3)  acute  abscess  may  form  in  the  cavity  of  the 
joint ;  in  wliieh  case  the  patient  usually  sinks  fmm  pyaemia  or  irritative 
fever,  if  the  Itrab  be  not  removed. 

The  pathology  of  this  disease  seems  to  be  as  follows  :  In  the  cases  in 
ivhich  it  commences  as  synovitis  the  inflamed  synovial  membrane  is  converted 
into  a  pulpy  mass,  resembling  if  not  identical  with  grtinulatioua.  These  granu- 
lations advance  over  the  surface  of  the  cartilage  and  propagate  inflammatioQ 
to  it ;  so  that  when  the  inflamed  syoovial  memhnine  is  lifted  from  the  sur- 
face of  the  cartilage  little  ulcerated  pits  are  founds  which  have  been  worn 
I  into  the  cartilage  by  the  graunlations  of  the  synovial  membrane.  The  in- 
flammation spreads  through  the  cartilage  to  the  subjacent  bone.  In  the  more 
ordinary  eases  the  course  of  the  inflaiiimation  is  the  reverse.  From  I  he  in* 
flamed  bone  it  spreads  through  the  cartilage  to  the  synovial  membrane. 

The  appearances  of  inflamed  cartilage  to  the  naked  eye  consist  in  tbe 

formation  on  ita  sorface  of  ulcerated 
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spots,  wliem  the  cartilage  is  removed 
in  a  part  or  the  whole  of  its  thick- 
ness, and  in  a  degeneration  of  its 
sabstance,  which  becomes  fibrons  (so 
as  to  be  com  pa  red  to  the  hairs  of  a 
small  brush  or  to  the  pile  of  velvet), 
■uid  in  some  cases  thickened  and  soflt- 
•  nod  in  texture.  The  union  also  be- 
tween the  caHilage  and  the  bono 
becomes  much  loosened,  so  that  the 
cartilages  are  in  some  places  quite 
detached,  though  still  lying  over  the 
bone;  or  pieces  of  the  cartilage  may 
be  detached  and  free  in  the  joint. 

Examined  by  the  nncroscope   two 
kinds  of  ehangos  are    seen   in    such 
cases*   In  one,  which  is  more  distinctly 
inflammatory,  tbe  nuclei  of  the  carti- 
lage-cells increase  in  size  and  divide, 
Psoas  to  increase  in  number;  the  contents  of  the  cell  become  granular  j  tbe 
cells  enlarge  at  the  expense  of  the  hyaline  sabstance  which  is  ultimately 
absorbed,  and  then  the  cells  burst,  setting  free  their  contained  nuclei,  which 
have  become  transformed  into  bodies  resembling  pus-corpuRcles. 

In  the  other  change,  which  partakes  more  of  the  nature  of  degeneration, 
tbe  intercellular  sabstance  is  not  destroyed,  but  is  rendered  granular,  and 
the  cartilage-cells  are  separated  from  each  other  by  a  fibrillated  material, 
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which  is  probably  devc4oped  from  the  nuclei  of  the  cartilage-cellfi  bj  a  pro- 
cess of  prolifertitiou.  Riudlleis5eh  ^  has  depicted  in  these  more  chronic  in* 
gtancea  of  inflamoiation  canals  extending  through  the  cartilage  from  the 
grannlatidER  on  the  arti- 
cnlai*  lamella  to  those  on 
the  spiovial  membrane, 
into  which  vessels  shoot 
whieh  bring  these  two 
layers  of  granulation  into 
contact. 

These  more  chronic 
changes  depend,  aa  it 
seems,  partly  on  loflS  of 
nut7"ition  from  the  loosen- 
ing of  the  cojmeetion  be- 
tween the  carttlage  and 
the  boue» 

This  slight  sketch  of 
the  morbid  anatomy  of 
inflamed  cartilage,  which 
ought  to  be  supplemented 
by  a  study  of  the  works  named  in  the  footnote,'  will,  it  is  hoped,  enable  the 
student  to  understand  what  has  been  said  about  the  symptoms  and  the 
resalts  of  the  disease  called  *  ulceration  of  the  cartilages.*  The  mere  erosion 
of  the  cartilages  themsrlveH  does  not  produce  atiy  special  symptoms — at 
least  that  is  the  opinion  of  almost  all  surgeons  of  the  present  day^ —  and  the 
grievous  starting  paius  which  eharactei-ise  the  disease  are  produced  by  pres- 
sui-e  on  the  inflamed  bony  surfaces  which  are  exposed  by  their  removal.  Sir 
B.  Brodie  hinificlf  cam©  to  this  conela^^ion,  and  lias  expressed  in  the  latest 
edition  of  his  work  the  opinion  *  that  the  increased  sensibility'  in  these  cases 
Is  in  the  bony  plate  beneath  the  cartilage  rather  than  in  the  cartilage  itself; 
and  that  the  presence  of  severe  pains  with  involuntary  startings  of  the  limb 
is  always  to  be  regarded  as  a  sign  of  the  bono  partaking  of  the  disease,'* 
If  any  further  proof  of  this  he  wanted  it  may  bo  found  in  the  tact  that  similar 
pains  and  startinga  often  take  place  after  excisions  of  the  knee  and  elbow, 
when  every  portion  of  the  cartihige  has  been  removed,  though  they  ait;  not 
so  severe  as  in  joint-diseases,  partly,  perhaps,  because  in  exeision  the  sensi- 
tiveness of  the  bone  where  it  ha^  been  divided  is  less  than  that  of  the  arti- 
cular lamella^  and  partly  becanse  the  muscular  action  is  interfered  with  by 
the  wound.     For  there  can  be  no  doubt  that  the  spasms  which  produce  snch 

'  *  Pathol&j^cal  Histology,'  *  New  Syd.  SiX\  Trans.,'  toL  ii.  p.  260, 

^  Roilftni,  *  AuoTiniil  Nutrition  of  Cartilage, '    Brtrwell,  *  iJiseaaes  of  the  Joints/    Weber, 

*  Uelief  die  VerauderuDgerj  der  Kiiorpol,  &c,      Vircbow's  Arcliiv,'  Jjin.  1858.      Rindfleisch, 

•  Path,  Aunt./  vol.  ii.  pp.  2&0,  260.     A.  Jolmstone,  in  'SysL  of  Surg./  2nd  ed.  vol.  iv. 

■  liodferu  says :  *  Most  extensive  dit^f^ase  may  te  going  on  in  umny  joints  at  the  same 
time,  and  may  proceed  to  destixiy  the  whole  thick nean  of  thu  cartilii^e  in  particular  part«» 
without  the  patient's  knowledge,  aud  while  he  is  engaged  in  an  active  oocupation.'  I  once 
■aw  a  striking  ocuUu-  demonstration  of  the  utter  pninlesanesB  of  uleemtion  of  the  cartilage, 
1  had  amputated  at  the  kn&u-joiiit  in  a  case  of  injury,  leaving  the  whole  of  the  cartilAge 
CO  veering  tlie  femur  intact.  Unluckily  mj  anterior  tfap  (which  had  been  injured  in  thp 
accident)  sloughed,  and  th(j  end  of  the  femur  covered  by  ita  cjutihige  lay  exposed.  We 
watched  the  cartihige  inelt  awuy  by  ulceration  during  many  days  till  the  whole  bono  wft« 
denuded.     The  patient  remained  quite  insensible  to  the  process. 

*   Works,  by  Charles  Hawkins,  voK  ii.  p.  2-U. 
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in  ulceration  of  tlie  cartilages  are  (iiie  to  reflex  irritation  of  the 
cles,  l>ringiiig  the  in  flamed  end  of  the  bono  into  coiitact  either  with 
cartilage  opposed  to  it,  or^  what  must  be  far  more  painfull  with  another 
inflamed  portion  of  bone. 

1.  The  variolas  events  which  we  have  jnst  noted  are  easily  understood 
from  a  consideration  of  the  anatomy  of  the  disease. 

When  the  disease  subsides  after  the  eartilages  have  been  ulcerated  and 
the  bone  only  somewhat  inflamed,  no  pus,  or  no  considerable  amount  of  pus, 
having  been  effused  into  the  artieuktioii/  the  ulcerated  spot  may  fill  up  by 
means  of  fibrous  tissue,  and  possibly  no  ankylosis  whatever  mnj  take  place; 
or  if  a  i^light  fibrous  band  or  bands  should  form  between  the  ulcerated  spot 
and  the  opposite  swface  of  the  joint  it  may  give  way.  The  formation  of 
these  fibrous  hands  is  easily  understood  from  the  fceudency  to  fibrillation  ob- 
served in  the  articular  cartilage  in  inflammation  iind  the  rapid  dcvelopm^eut 
of  vascular  channels  in  it, 

2,  When  the  suppuration  has  been  more  cousideraljle  hut  chronic  it  will 
make  its  w^ay  to  the  surface,  leaving,  in  all  f»rohability,  some  part  of  the  bone 
exposed,  and  as  the  suppuration  progresses  the  ligaments  are  inflamed  and 
softened,  so  that  the  interarticular  ligaments  are  apt  to  give  way  and  the 
capsule  to  yield  to  the  pressure  of  the  bone  now  dii5placed  by  tlie  muscular 
action,  and  so  dislocation  will  ensue  if  great  care  is  not  taken. 

Finally,  the  occurrence  of  acute  supjjuration  in  the  joint  needs  no  expla- 
nation, since  pus  is  ftiruishcd  not  merely  by  the  cartilage  bat  in  far  greater 
quantity  by  the  granulations  on  the  inflamed  synovial  membrane  and  bone. 

The  ti'eatment  of  this  acute  inflauimatory  disease  is  at  the  present  time 
less  active  than  it  used  to  be  ;  but  stilly  though  wo  have^  perhaps,  been  wise 
in  giving  uji  the  excessive  local  bleeding  and  counter-irritation  and  the  free 
administration  of  mercury  which  was  in  vogue  some  years  ago,  we  have 
abundant  opportanities  of  testing  the  value  of  more  moderate  an tiph logistics 
and  counter  irritants  in  the  form  of  the  free  application  of  leeches,  hlisteriog, 
or  issues.     The  strictest  local  rest  should  be  at  the  same  time  enforced.     If 

|41ie  joint  is  too  irritable  to  hear  a  splint  it  should  be  supported  on  all  sides 
by  some  soft  substance,  such  as  a  junk  well  padded  with  tow  or  cotton- wool 
luflBcientiy  to  prevent  any  serious  displacement ;  or  if  such  displacement  has 
jfcaken  place  before  the  case  is  seen  the  limb  sliould  he  at  once  put  into  ns 

^good  a  position  as  possible  under  cbloroform.  The  free  administration  of 
opium  to  such  an  extent  as  will  relieve  the  pain  is  necessary.  In  robust 
persons  with  high  inflammafion  I  have  often  seen  great  improvement  from  a 
course  of  mercury  rapidly  adn^inistered  ;  and  although  conscious  of  the  evils 
which  follow  the  indiscriminate  use  of  mercury,  in  such  cases  I  venture  to 
recommend  it. 

The  necessity  for  amputation  arises  when  the  symptoms  of  abscess  in  the 
joint  are  plain,  and  when  in  the  surgeon^a  judgment  the  pmtient  has  not 
strength  to  survive  the  opening  of  the  ahacesB^— as  to  which  enough  has  been 
said  above  {p,  421>). 

Excision  is  not  Buccessful,  and  should  not  bo  practised  in  these  acute  con- 
ditions of  inflammation  in  the  lower  limb  ;  but  in  the  upper  limb  there  is  no 


*  SoTend  interedUng  cmsea  will  bo  found  recunled  by  Brodie,  in  which  ankylofiid  apparently 
compk'te  has  eni»uc4  on  ulceration  of  the  cartilages,  witbmit  any  forraation  of  jms.  See 
eepecijilly  tlie  ctibb  numbciredi  xliv.  on  p  212  of  the  beeonil  vulutub  uf  hin  colli^eted  workfii 
edited  by  Mr.  i'b»yrlea  Hiiwkius.  * 
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SQcb  objection,  and  I  have  more  than  once  excised  the  elbow  with  saeoess 

in  the  acute  stag*.*  of  the  disease, 
Otlier  de-  There  are  other  degenerations  of  the  articular  cartilages,  as  hypertrophy, 

generations   o^trophy,   fibrous,  fatty,  and  ealearegns  degeDemtion^  but  they  produce  no 


tJlagcs, 


Loose 


known  symptoms  during  hfe,  and  I  must^  therefore,  refer  the  reader  to 
works  oii  pathological  anatomy  for  their  elucidation.  The  C^rtenaive  chan^ 
thus  found  in  the  cartilages,  with  no  symptoms  during  life,  strengthens 
opinion  that  in  the  destructive  dusease  called  *  ulceration  of  the  cartilages  ^ 
the  condition  of  the  latter  ia  really  a  subordinate  feature. 

Loose  *  cartilages,*  or,  as  some  prefer  to  call  them,  *  loose  bodies  *  in  the 
joints,  ai'e  sometimes  numerous.  They  are  seen  almost  but  not  quite  exclu- 
sively in  the  knee-joifit.  Rai'e  cases  are  recorded  and  preserved  in  the  elbow 
and  other  joints,  but  they  are  rather  surgical  cui'iosities  than  matters  o^ 
practical  intei'est.  The  following  will,  therefore,  apply  to  the  disease  as 
found  in  the  knee. 

They  are  not  usually  cartilaginous,  at  least  if  there  is  any  true  cartilage 
m  them  it  is  often  in  such  small  quantity  as  to  escape  even  a  careful  exarai- 
nation.  The  bulk  of  the  body  consists  usually  of  fibrous  tissue,  in  which 
perhaps  a  small  cartilaginous  nodule  may  be  found,  and  the  cartilage  is 
sometimes  extensively  or  almost  entirely  calcified.  In  other  cases,  howev^ 
they  have  been  found  cartilaginous  throughout,  and  in  some  true  bone  forma 
a  part  or  the  whole  of  them,  and  I  have  seen  a  case  in  which  the  supposed 
loose  cartilage  turned  out  to  bo  a  piece  of  semi-solid  lymph. 

The  causes  which  pr^>duce  these  loose  bodies  will  throw  some  light  on 
their  anatomy.  Hunter  believed'  thut  they  often  arise  from  contusions  in 
which  blood  is  effused  intf»  the  joint;  and  this  blood  becoming  organised  and 
then  being  separated  from  the  inner  surface  of  the  synovial  membrane,  gives 
rise  to  the  loose  Ijody.  And  although  modem  pathologists  niay  hold  different 
views  from  Hunter  about  the  frequency  or  the  process  of  organisation  of 
blood-clots,  it  cannot  be  doubted  that  accident  is  a  frequent  cause  of  loose 
cartilage.  This  accident  may  possibly  produce  exti'avasfition  into  some  of 
the  fringed  processes  of  synovial  membrane  in  which  it  is  well  known  that 
minute  portions  of  cartilage  may  often  be  found.  If  auch  extravasated 
fringes  become  subsequently  thickened  by  inflammation  their  attachment  to 
the  main  j)ortion  of  the  synovial  memlirtme  may  become  gradually  looser, 
until  at  length  they  drop  completely  into  the  cavity^  and  then  would  be  foand 
to  present  exactly  the  structure  generally  seen  in  a  loose  cartilage*  And 
this  explanation  of  their  origin  is  also  consistent  with  the  fact  that  they  are 
frequently  found  not  perfectly  loose,  but  ptHiuuculated.  In  other  cases,  how- 
ever, there  is  no  doubt  that  they  originate  spontaneouBly  fn>m  the  detachment 
of  similar  fringed  processes,  which  in  some  persons  are  found  tinnsnalljr 
large  and  numerous,*  or  they  may  and  often  do  originate  from  disintegration 
of  the  cartilages  in  chronic  rheumatic  arthritis,  and  possibly  in  other  afllectloiis 
of  the  joints,  though  in  these  cases  tliey  are  seldom  made  the  subject  of  any 
special  treatment,  the  existence  of  the  loose  body  being  only  a  subordinate 
feature  of  the  case.  Finally,  there  are  cases  (though  prolmbly  not  very 
many)  in  which  a  piece  of  the  articular  cartilage  or  even  of  the  articular  end 
of  the  bone  may  bo  knocked  off.  and  fall  as  a  loose  body  int-o  the 


I 


I  jomt/ 


may  I 

'  Hunte/B  Works,  vol.  i,  p.  52^^  and  vol.  iii,  p.  625. 

'  See  th«  figure  oti  p.  4,  vol.  iv.,  *  SjBt,  of  Surg.' 

■  Seo  the  difioB  of  dutacUniouL  of  a  pieco  of  cartilage,  rel&tad  by  Mr  Tealci  *  Mod.  Cliir* 
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The  Bymptoms  which  they  produce  are  acute  pain  when  the  foreign  hody 
gets  between  the  ends  of  the  Ijotios  in  tlie  inuvernent^  of  the  joint,  often 
followed  by  more  or  less  synovitis^  bo  that  the  limits  of  the  joint  are  some- 
what extended.  The  loose  body  is  often  plainly  to  be  fcit  In  the  sac  of 
eynoYial  mcmbmiio  which  extends  in  front  of  the  femiir^  and  then  may  full 
into  tlie  back  of  the  joint  again  and  perfectly  disappear.  The  patient  nsadly 
is  quite  conscious  of  its  presenct',  and  can  often  bring  it  into  reach  when  the 
surgeon  cannot. 

In  the  treatment  of  this  aflTection  it  ia  necessary,  I  think,  to  bear  in  mind 
that  tlie  knee-joint  cannot  he  opened  without  grave  danger.  Therefore 
in  persons  whose  occupations  are  not  active,  and  who  do  not  suffer  much 
from  the  presence  of  the  foreign  body,  it  may  be  more  prudent  t-o  temporise 
with  the  disease  by  fixing  the  loose  cartilage  if  possible  in  the  upper  sac  of 
the  synovial  cavity,  w  lie  re  its  presence  is  corapai'atively  liarmless-  This  may 
sometimes  be  accomplished  by  circular  strips  of  sli-apping  fixed  above  and 
below  it,  or  by  a  bandage  with  a  bole  to  receive  it,  and  it  is  even  possible 
that  the  loose  body  may  at  length  adhere  in  that  position.  It  will  be,  of 
conree,  understood  that  tbe  movements  €*f  the  joints  are  restrained  mean- 
wdiilo  by  a  firm  bandage  or  kneecap.  Attempts  have  been  made  to  fix  the 
loose  body  by  driving  a  silver  sutnre  through  it,  but  not,  I  believe,  with 
encouragiBg  results*  But  in  most  cases  where  the  joint  is  otherwise  healthy 
and  the  patient  is  obliged  to  use  it,  the  ix?nioval  of  the  loose  cartilage  becomes 
necessary,  and  this  is  etlucted  in  one  of  two  ways.  In  both  the  hody  ninsfc  be 
securely  held  by  the  surgeon's  left  forefinger  and  thumb  placed  under  it. 
Then  in  the  tlirect  method  of  extraction  the  surgeon  cats  down  on  the  loose 
substance  and  gently  squeezes  it  out  of  the  wound,  following  it  with  his 
finger  and  thumb,  so  ns  if  possible  to  prevent  the  escape  of  synovia  from  the 
joint.  And  in  order  that  the  wound  into  the  joint  may  be  less  dii-^ct  it  is 
well  to  have  previously  drawn  the  skin  to  one  side  over  tlie  loose  cartilage^ 
so  that  when  the  partes  return  to  their  proper  position  the  skin-w^ound  no 
longer  corresponds  to  the  opening  in  the  joint.  In  the  suhcfdattcous  method 
(which  is  believed  to  be  more  safe,  though  the  evidence  on  that  point  is  not 
conclusive)  a  tendon-knife  is  parsed  down  to  the  aurface  of  the  loose  body 
and  a  bed  or  cavity  formed  for  it  in  the  tiTick  of  the  knife ;  an  opening  is 
then  mtide  into  tbe  capsule  of  the  joint,  through  which  tbe  cartilage  can  t]e 
squeezed  into  the  subcutaneous  ti^isue.  There  it  is  left,  either  for  life  or,  if 
it  causes  any  inconvooience,  until  the  opening  in  the  joint  haa  long  healed, 
when  it  is  cut  dtyvm  upon  and  extracted.  In.  these  operations  it  is  essential 
to  disturb  tbe  parts  as  little  as  possible,  to  unite  the  skin-wound  or  puncture 
immediately  s*nd  very  carefully  with  strapping,  to  bandage  the  limb  evenly 
from  the  toes,  mid  to  Jix  it  securely  on  a  well-fitting  splint.  The  tendency 
to  inflammation  will  thus  be  best  obviated;  but  if  the  knee  does  iiiflamo 
cold  should  he  at  once  applied;  and  if  the  inflammation  increases  and 
becomes  violent  suppuration  is  imminent,  and  the  case  must  be  treated 
accordingly. 


Chronic  rheumatic  arthntiB,  rheumatoid  arthritis,  osteo- arthritis,  rheu-   Chronic 
matic  gout^  or  nodosity  of  tbe  joints,  is  a  disease  which  has  only  lately  been    '^^^."'^l^r*^ 
accurately  described,  mainly  by  Irish  surgeons — Dr.   Hay  garth.  Dr.  Robert 

Trnns,/  vol.xxxix.  p.  31  ;  by  l[r.  Brodliuffrt,  'St  George b  Hospitiil  Reports.'  vol  ii.  p.  141 ; 
and  of  detaehtnent  of  a  portion  of  the  bone  along  with  tlio  cariihtge  over  it,  by  Mr.  Simon, 
'Pnth.  Tmnti.;  vol.  xv.  p.  206, 
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Adams,  and  Prof.  R.  W.  Smith.  The  ti&sue  originallj  affected  (if,  indeed, 
the  disease  begins  in  any  single  tissue)  is  ditficidt  to  determine,  since  wt^ 
hardly  ever  see  the  disease  dissceiefl  except  in  an  advanced  stage,  bat  it  is 
coinmonlj  believed  to  commence  with  injection  of  the  synovial  membrane, 
which  becomes  distended  with  fluid,  its  vascnlar  fringe-like  processes  over- 
developed, the  joint  somewhat  filled  with  fiuid,  the  ligaments  distended  and 
inflamed;  the  bnrsra  near  the  joint  often  share  in  the  dLstenslon;  bony  deposit* 
form  in  the  ligamentous  capsule  giving  rise  to  the  formation  of  the  *  additji. 
mentary  hones  *  so  chai-acteristic  of  this  affection  ;  the  cartilages  bec4^)me 
degenerat-t'd  and  gmdnally  disappear,  sometimes  portions  of  them  drop  into 
the  joint,  forming  one  kind  of  loose  cartilage.  As  the  cartilage  disappears  the 
artienlar  surface  of  the  bone  becomes  polished  and  eburnated,  the  shape  also 
of  the  bony  surface  becomes  greatly  clianged,  the  cavities  being  much  en- 
larged, and  the  articulating  encb  flattened  out  as  if  they  had  been  partly 
melted  and  then  Rf|neezed  out  into  a  kind  of  mushroom- shape. 

There  ia  little  or  no  tendency  to  suppuration,  nor  does  ankylosis  ensae^ 
though  the  limb  maybe  stiffened  from  the  unnatural  shape  of  the  bones.  In 
the  more  favourable  cases,  however,  just  the  opposite  issne  follows ;  for  as 
the  joint- surfaces  become  pnlished  on  each  other  the  movement  l^e comes 
again  free  ami  painless. 

The  chief  symptoms  of  clirouic  rheumatic  arthritis  are  wearing  pain  in 
the  part,  alteration  of  its  shape,  and  crackling  on  motion.  This  erackling  ia^J 
sometimes  so  loud  as  to  be  distinctly  heard  all  over  the  room.  It  is  dne^^H 
portly  to  the  rubbing  of  the  joint-surfaces  on  each  other  and  partly  to  that 
of  the  additamentary  bones. 

The  treatment  of  this  complaint  when  it  ia  folly  established — i.e.  when  the 
shape  of  the  joint  surfaces  is  much  altered  and  they  are  exposed  and  crackle 
on  each  ot hernia  never  very  satisfactory.  All  that  can  then  be  done  is  to 
palliate  the  pain  by  opiiam  if  necessary,  hot  douches,  regulated  pi'essnre,  and 
supjioit  to  the  joint.  But  in  the  etirly  stage  the  genera!  treatment  of  rhen* 
matiam  carefully  carried  out,  and  particularly  residence  in  genial  climat6% 
and  the  persevering  use  of  hot  springs,  may  do  much  to  avert  the  occurrence 
of  tlio  ruore  profound  and  incumble  changes  in  tlie  bones  and  ligaments. 

In  a  very  few  cases  excision  of  the  aflected  joint  has  been  practised* 
Thus  Dr.  Humphry  excised  the  condyle  of  the  jaw/  and  the  head  of  the 
femur  has  been  excised  on  account  of  chronic  rheumatic  arthritis  at  an  nn- 
usually  advanced  age,  im<I  \%itb  alleged  success.  Such  operations,  however, 
can  be  seldom  advisable,  since  the  disease  is  a  constitutional  one,  and  there- 
fore liable  to  present  itself  anew  in  another  joint ;  nor  is  the  suflTering  which 
it  occasions  sufRcient,  as  a  rule,  to  justify  sodangei-ous  an  operation. 

It  ia  now  universally  admitted  tluit  most  of  the  cases  which  have  been 
published  as  *  partial  dislocations,*  especially  of  the  shoulder,  and  as  *  frac- 
tures with  ligamentous  union,*  of  processes  in  the  neighbourhood  of  joints, 
such  as  the  acromion,  were  really  instances  of  chronic  rheumatic  arthritis 
accompanied  by  changes  in  the  shape  and  position  of  the  joint-surfaces,  by 
erosion  at'd  un natural  adhesion  of  the  tendons  near  the  heads  of  the  bones, 
and  by  the  formation  of  the  additamentary  bones,  which  are  characteristic 
of  this  affection.  (See  Dr.  B.  Adams's  work  on  Rheumatic  Gout,  2nd  ©d. 
pp.  118  and  sqq,  ;  and  his  plate  iii,  figs.  1^  2). 

Ankylosis,  or  stiffening  of  joints,  is  of  three  kinds.     In  the  first,  which 
*  *  On  dio  lluttinn  Skeleton;  p.  306. 


ANKYLOSLS, 


is  deBam mated  the  (wfra-arficfdar^  it  depends  on  fibrons  adbeBions  in  the  soft 
parts  external  to  tlie  bones,  such  as  tukt^s  place  in  Embs  which  have  been 
long  kept  in  constrained  positions,  as  in  tlie  treatment  of  fracture.  In  the 
second,  or  fibrous  (false)  ankjlosis,  the  joint- surface  a  are  united  by  bands 
which  pass  from  one  iirticular  eartilage  to  the  other,  such  as  have  been  above 
described  as  forming  after  nlceration  of  the  ciirtilages  or  after  synovitis.  In 
the  third,  or  tonf/  (true)  ankjlosis  the  articnlar  cartilages  having  been  re- 
moved, the  bones,  exposed  and  ulcerated,  unite,  as  in  com  pound  fracture,  by 
granulations,  in  w^hich  ossification  occurs,  until  at  length  the  whole  becomes 
one  solid  mass  of  hone. 

The  difignosis  between  bony  and  fibroua  ankylosis  can  usually  be  made 
under  chloroform,  for  in  the  fibrons  ankylosis  some  amount  of  passive 
motion  is  always  possible,  while  in  the  Ixiny  there  is  none.  And  again,  in 
bony  ankylosia  the  muscles  ai^ound  the  joint  waste  to  an  extent  which  is 
never  seen  in  the  fibrous.  The  dij^gnosis  between  the  fibrous  and  the  extra- 
articular ankylosis  can  be  made  in  part  by  the  history  and  in  part  by  the 
result  of  examination  under  ehloroform.  In  fibrous  ankylosis  movement  is 
fettered  by  a  definite  band  or  bands.  It  is,  thoreforp,  perfectly  unopposed 
until  those  bands  are  put  on  the  stretch,  when  it  is  abruptly  checked.  In 
the  extra- articular  it  is  a  generally  stilfened  condition  of  all  the  part«  aronud 
which  opposes  motion, 

The  treatment  must  be  determined  paHly  by  tho  nature  of  the  ankylosiw, 
and  partly  by  the  amrnint  of  inconvenience  which  it  causes.  Extra-articnlar 
adhesions  can  usually  be  got  rid  of  by  constant  pa-ssive  motion,  oiling  the 
part,  gradually  or  sibrnptly  stretching  it,  or  applying  various  extending 
apparatus.  Many  sudden  cures  are  effected  in  this  and  in  fibrous  ankylosis 
by  sudden  wTenches,  which  break  down  the  bands  and  restore  motion  at 
once.  Such  cures  ai^e  often  worked  hapliazard  (and  sometimes,  also,  it  must 
be  owned,  with  a  definite  purpose  and  knowledpje)  by  quaeks  in  cases 
neglectved  or  given  np  by  regular  pi*actiiionera,  much  to  the  shame  of  the 
latter.  Remembering  the  frequency  of  these  cases,  we  should  be  cautious  of 
iosisting  too  long  on  confined  poE;itionR  of  joints  in  the  treatment  of  accident 
or  disease ;  and  when  stiffening  has  taken  place,  and  ail  inflammat'Ory  symp- 
toms have  subsided,  a  careful  examination  under  chloroform  will  often  detect 
one  or  more  definite  bands,  which  can  be  ruptured  and  the  part  at  once 
restored  to  its  function,  gradually  increasing  passive  and  active  motion  l>eing 
afterwards  carefully  insisted  on. 

In  more  extensive  fibrous  ankylosis  there  will  be  much  more  difficulty  in 
restoring  mobility.  Long  patience  is  required  on  the  surgeon's  part,  and 
unusual  confidenee  on  that  of  tlie  patient,  before  the  desired  end  can  be 
reached,  and  often  the  adhesions  will  re^ftimi  time  after  time.  Still  even  if 
ultimately  a  stiff  joint  is  left,  at  least  its  position  may  be  improved  and  the 
limb  be  left  useful  instead  of  useless.  Some  caution  is  necessary  in  making 
forcible  extension  in  such  crises  to  avoid  doing  injury  to  neighbouring  parts, 
or  fracturing  the  bones  in  childhood,  or  in  adults  when  the  bone  is  w^eakencd 
by  atrophy.  A  useful  precaution  is  to  hold  the  bones  as  near  the  joint  as 
may  be,  and  to  rupture  the  adhesions  by  short  movements  in  the  way  of 
flexion  before  attempting  to  put  the  limb  stiuight  by  extension  movements. 
Again,  the  tendons,  in  case  of  old  dislocation  or  ankylosis  in  false  positions, 
are  often  so  contracted  as  to  require  division  before  the  case  can  be  success- 
fully treated,  and  this  must  always  be  done  some  days  before  the  attempt  at 
extension. 
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Bonj  ankylosis  is  one  of  the  metbods  of  cure  in  joint-disense,  find  it 
slioultl  iiofr,  tlierefore,  l»e  interfered  with,  nnleas  the  position  in  which  it  has 
occnrntd  renders  the  limb  useless.  In  sach  cases  the  simplest  plan  (and  it 
is  also  the  least  dangei-ons)  is  to  fi-actnre  the  bone  below  the  jpint  and  put 
the  limb  straight ;  but  this  is  seldom  possible  or  safe  except  in  childhood. 
When  there  is  little  change  in  the  shape  of  the  bones,  and  the  uniting  mediam 
is  not  very  extensive,  the  operation  inti-odaced  in  the  case  of  the  knee-joint 
by  Langenbeck  and  Gross,  ^  and  since  practised  more  frequently  by  Mr.  W. 
Adams*  in  the  hip-joint,  of  dividing  the  uniting  medium,  or  the  bone  in  its 
neighbourhood,  by  means  of  a  fine  saw  introduced  as  much  as  possible  sub- 
cutaneously,  like  a  tenotome,  is  easy  and  enccessfuL  But  in  cases  which 
really  require  nnj  such  openition — i.e.  where  the  change  in  the  relative  posi- 
tion of  the  bones  is  considerable — there  is  often  a  very  large  deposit  of  bone 
arcmnd  the  old  joint,  and  the  shape  and  sixo  of  the  ankylosed  articular  ends 
has  been  much  altered.  It  may,  therefore,  be  impossible  in  such  cases  to 
execute  any  section  really  deserving  of  the  title  subcutaneous,  and  the  opera- 
tion approjichcB  in  gravity  and  in  extent  to  that  of  excision,  and  is  liable, 
Hke  excision,  to  be  followed  by  renewed  disease  in  the  divided  su^rfaces,  by 
exhausting  suppuration  or  by  pyaemia. 


IlvBtmciil 

pic  aflec- 
ticfii». 


Neuralgia  and  hysterical  affections  of  joints,  though  they  are  not  identi- 
cal, yet  are  hnrd  t^  separate  from  each  other  in  practice.  They  are  both 
characterised  by  pain  which  is  out  of  all  proportion  to  the  evidence  of  actual 
change  of  structure,  though  there  is  in  some  cases  some  amount  of  swelling 
or  puffiness  around  the  joint,  testifying  to  the  presence  of  a  certain  degree 
of  increased  vascular  action,  which,  however,  is  rather  the  consequence  than 
the  cause  of  the  pain.  In  many  cases  this  neuralgic  affection  is  only  one  of 
the  symptoms  of  geneml  hyKteria,  as  testified  by  the  other  ordinary  phe- 
nomena of  that  state,  but  in  other  cases  there  is  no  such  general  affection. 
True  neuralgia  is  periodic,  and  is  nsnally  connected  with  some  disturbance  of 
general  health  or  digestion.  It  must  be  treated,  as  in  other  parts,  by  anti- 
periodics,  as  quinine,  arsenic,  or  hytlrochl orate  of  ammonia  in  full  doses,  and 
especially  by  attention  to  the  general  health  and  the  condition  of  the  bowels, 
and  by  fi*ec  exercise  of  the  part. 

The  distinction  between  hysterial  affection  of  a  joint  and  organic  disease 
is  made  chiefly  by  noticing  the  disproportion  between  the  pain  and  the  evi- 
dence of  local  lesions,*'  by  the  varying  and  inconsistent  nature  of  the  symp- 
toms, and  by  examination  under  chloroform,  which  is  ofVn  perfectly  decisive, 
as  it  is  also  in  voluntary  imposition.  It  is  strange  in  these  cases  to  see  how 
motion,  which  has  seemed  almost  impossible  while  the  patient  was  conscious, 
becomes  at  once  completely  natnral  when  anaesthesia  is  obtained,  and  the 
perfectly  smooth  and  natural  condition  of  the  articular  surfaces  testifies  t^^ 
the  absence  of  all  serious  disease. 


*  LangcnbfKik's  and  Gross's  operations  on  the  knoe  are  reforrod  to  m  t!m  *  Now  Sjd.  Soc/s 
Biennntl  Retrosjjpct/  1867-8,  p.  256  ;  And  in  the  ♦Sj'st.  of  Surg-,,'  2nd  ed.,  vol.  iii,  p.  722. 

*  LrinjGrenbe-ck's,  Gu^rinX  and  otiier  surgeons'  lalxjurs  m  this  op«rjition  will  W  fannd 
eummunscd  in  Mr*  Adams*s  pnmphlet  on  *  Subcutaneous  Dirisioii  of  the  Neck  of  th*  Thigh- 
booe/  1871- 

*  Sir  J.  Piiget  dwellfl  tspecmlly  on  the  imporUiDce  of  the  local  t«mpeniture.  In  in/lftra 
matory  affections*  ns  synovitisp  the  heat  of  the  joint  ib  pereeplibly  increased^  as  felt  by  the  hatid 
laid  over  it,  iind  thii  is  not  the  caue  in  nonroiis  disorders.  This  test,  howovcr,  is  onlj 
applic«l>Ie  to  the  snporficial  joints. — ^Prtget's  '  Cliiiiwil  Ixy^turcs/  p.  2!5. 
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The  diagnosis  is,  however,  most  difficuU  in  practice,  tliongli  its  principles 
when  stated  in  the  above  snm^marj  manner  appear  to  be  easy*  A  careful 
perusal  of  Sir  J,  Paget^s  Jectni-es  on  this  topic  will  show  that  there  is  no 
symptom  of  organic  disease  of  a  joint  which  may  not  be  imitated  by  *  nerrons 
mimicry,'  as  lie  calls  it — -the  larueness,  the  |K?riiiaiiont  h>sR  of  use,  complete 
sfciSness,  wearing  pain,  even  wasting  of  the  uin^cles  around  the  joint ;  and 
the  matter  becomes  still  further  couiplieated  when  we  reflect  that  on  the  one 
hand  a  patient  most  obviously  hysterical  may,  nevertheless,  have  articular 
disease,  and  that  on  the  other  a  patient  may  be  su Serin g  from  nervous 
diseise  who  displays  no  ti'ace  whatever  of  hysteria.  Hence  Sir  J,  Paget 
dwells  forcibly  on  the  necessity  of  commencing  the  investigation  of  t[iO  case 
with  the  local  symptoms  and  appearances,  and  giving  to  the  latter  far  greater 
weight  in  diagnosis  than  to  the  general  a<speet  and  history  of  the  patient.  But 
it  is  wise  not  to  he  in  a  hurry,  and  only  to  form  and  announoo  a  positive 
opinion  after  careful  and  repeated  examination  and  nhservation. 

The  treatment  of  these  affections  is  spoken  of  on  p.  352. 


The  above  observations  on  the  general  pathology  of  joint  diseaaes  are 
intended  to  be  applicable  to  all  the  joints  in  the  body,  though  they  are  chiefly 
driiwn  from  the  phenomena  of  the  diseases  of  the  knee.  We  must  now  speak 
more  particularly,  thoagli  very  shortly,  of  the  diseases  of  fiomeof  the  other  joint*. 

The  disease  of  the  hip  {Morhtt^  Coxanus)  which  is  so  common  in  the  Dii*easeof 
poor  weakly  children  of  our  large  cities,  and  which  is  seen  occasionally  also  ^^^  ^^'i^* 
in  children  who  are  more  fortunately  circumstanced,  is  often  denominated 
gti^moit^  disease.  But  I  should  like  (in  a<'cordanpo  with  the  observations 
made  above,  p*  431),  to  commence  its  description  by  protesting  against  the 
use  of  a  term  which  includes  a  theory  that  is  not  only  unproved,  but,  as  I 
contend,  disproved  by  the  result  of  numerons  cases.  It  would  indeed  be 
absurd  to  deny  that  strumous  children  often  sutfer  from  hip-disease,  that 
hip-disease  is  often  associated  with  pulmonary  consumption  in  the  family  or 
in  the  person  utFectcd,  or  that  it  is  sometimes,  though  more  rarely,  accom- 
panied by  other  strnmous  or  scrofulous  affect  ions.  But  I  think  it  would  be 
an  equally  gross  error  to  deny  that  it  often  occurs,  just  as  disease  of  any 
other  joint  does,  from  local  injury  or  exposure  to  cold ;  that  it  is  susceptible 
of  complete  cure,  without  any  constitutional  affection  left  behind  it,  or  any 
tendency  to  disease  in  any  other  part  of  the  body  ;  and  tiiat  at  even  the  most 
advanced  st^ge  it  may  in  appropriate  cases  be  extirpated  by  surgical  opera- 
tion with  just  the  same  prospect  of  definite  cui^e  as  after  excision  of  any 
other  joint.  In  fact,  each  ease  must  be  judged  on  its  own  merits — there  are 
stmmoQs  cases  of  morbus  coxarius  and  cases  not  strumona,  and  their  success- 
fnl  treatment  depends  in  a  great  measure  on  their  diuguosis.  The  symptoms 
of  disease  of  the  hip  are  genemlly  divided  into  thi-ee  stages  : — 

1.  The  first,  or  injlammalmfj  atagi}  is  characterised  by  starting  pain  at  stApeof 
night,  by  pain  in  the  knee,  limping,  and  wasting  of  tlie  muscles.  Sometimes  '"^^^mni*- 
one  ot  these  symptoms,  sometimes  another,  ia  the  first  which  is  noticed. 
Perhaps  of  all  other  symptoms  the  loss  of  motion  of  the  joint  is  that  which 
is  most  convincing^  On  laying  the  child  down  and  rotating  or  flexing  first 
the  sound  and  then  the  afiected  limb,  the  contrast  between  the  easy  and 
even  movement  tif  the  former  and  the  stitf,  painful,  imperfect  motion  of  the 
latter  is  very  striking.  There  is  oceaaionaliy,  but  not  often,  some  fulness  of 
the  hip  as  if  from  effusion  into  the  capsule  of  the  joint,  and  some  heat  of  the 
parts.     The  limb  very  commonly  appeara  to  be  lengthoued,  but  this  is  found 
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on  measurement  to  be  only  apparent,  and  dependent  on  ilie  position  of  the 
pelvis,  which  is  add  acted — that  ia,  dmwn  down  on  the  affected  side — so  that 
the  spine  of  the  ilium  is  lower  on  that  than  on  the  sound  side.  The  opposite 
Bide  of  the  pelvis^  however,  ia  often  dropped  and  the  affected  limb  is  appa- 
rently shortened,  though  no  real  change  in  its  length  has  taken  place.* 

The  pathological  anatomy  of  the  early  ninge  of  hip-disease  is  not  easy  to 
determine,  and  it  appears  to  me  probable  that  the  disease  commences  at  one 
time  in  the  ends  of  the  Iwnes,  at  another  in  the  synovial  membrane  or  in  the 
ligaments.  On  this  bead  I  would  refer  to  the  observations  which  I  have 
made  in  a  work  on  the  Surgical  Treatment  of  Children*s  Diseases,  2nd  ed., 
pp.  435  et  seq.,  in  which  I  endeavour  to  prove  that  in  most  cases  the  visible 
results  of  infiammation  are  first  seen  in  or  about  the  ligamentous  capsule  and 
the  ligamentum  teres,  though  some  cases  probably  commence  as  common 
synovitis,  and  others  with  low  inflammation  of  the  bones. 

'  Whfit  the  c:mge  of  the  rariotis  phenomena  of  hip  tiiftertse  may  bo  is  not.  easy  to  det^rTiiiae, 
Tlit*  WitMiiig  of  the  muflelea  is  a  most  striking  phenomenon,  and  is  present  often  to  ii  con- 
fii Jerftble  extent  lieforo  the  dia^gno.^it«  of  hip  iliscrtsfl  Ikib  been  formed  ;  though  not,  tborcforo, 
before  tho  diseaee  has  commenced  (see  Nunn^  in  '  Putb.  Trims./  rol.  xviii.  p,  217);  and  it 
afleetflp  an  Mr.  Kuun  has  pointed  out,  not  the  must'les  of  the  hip  only — though  chu^fly  these — 
bnt  also  the  whole  limk  Sir  J.  Paj^et  (' Clin.  Lectures/  p.  208)  has  called  attentum  to  the 
great  extent  of  Wtisting  which  gone  on  in  these  and  other  aciit<3  di scants  of  the  joint>t,  and  baa 
ehoTffn  thnt  it  is  too  rapid  to  be  accounted  for  entirely  by  disuse ;  though  disiiso,  of  course, 
plnys  a  ptirt  hi  it.  The  eaua«B  abo  of  the  apparent  lengthening  and  shortening  of  the  limb  are 
the  sul>jects  of  much  ditFtrcnce  of  opirnon.  It  is  clt;ar  that  the  I euglhening  depends  on  posttiozi 
only.  The?  two  mwin  theorits  which  ure  now  adduced  as  reasons  for  this  position  are  that  of 
MM.  Mania  and  Collineau*  which  refers  it  to  the  disposition  of  the  fibres  of  the  capside,  and . 
that  of  Mr.  Harwell,  which  attributo?*  it  sok'l)^  to  &  eontmcted  i!^ndition  of  the  abductor 
niuMcleB  of  the  thigh-  In  tho  view  of  tho  French  authors  there  are  different  kinds  of  hip- 
diMcaao,  and  that  kind  which  comniences  in  inflammation  of  the  articubir  capsule  ('cnpBular 
coialgia,'  na  thty  fitylo  it)  is  accompanied  at  ftrst  by  a  relaxed  condition  of  the  capsular 
ligament,  which  produces  aluinction  and  rotation  outwards,  or  rather  necestsarily  inTolre*  \ 
that  position,  in  consoquonce  of  the  anatomical  disposition  of  the  fibres  of  the  capsule,  and  I 
the  muscles  accord iBgly  place  the  limb  in  abduction.  This  posiiion  of  the  femur  induce»i| 
secondarily,  an  adduc'ted  j>npititiii,  or  dropping,  of  tho  pelviB,  in  order  to  maintain  equilibrium  i 
in  the  erect  poMition.  After  a  time  the  inflammatory  elongation  of  the  cap^^nle  is  sucCieedad 
by  indumtion  and  contmction,  involving  a  cbango  from  tb©  elongated  to  the  apparently 
shortened  condition  of  the  llmlh  Thus  are  explained  the  many  (viaea  In  which  elongation  is 
the  primary,  »ind  shortening  the  secondary  symptom*  Shortening,  adduction,  and  rotation 
inwai'ils  of  the  femur  are  also  produced^  according  U>  theae  authors,  by  an  inflamed  condition 
of  tho  acetabulum  and  head  of  the  femur,  and  hj  the  museul:ir  contraction.s  provoked  by  such 
inflammation.  This  species  of  bip-diseafte  (' eoxalgir  ojiteitis*)  may  occur  either  primarily 
(and  thus  are  explained  those  cases  in  which  shortening  occurs  without  previous  elongation )» 
or  it  may  follow  on  tho  '  capsular  coxalgia,'  which  proilucea  elongiition.  The  real  pbortening 
cveryboily  allows  to  be  prmlucid  l)y  chancres  in  the  size  and  relation  of  the  acetabulum  and 
upper  end  i>f  the  femur.  Mr.  Barwoll  attribute**  the  lengthening  to  a  spasmodic  condition  of 
thy  abducior  muscles,  which  he  saya  alw^ays  acciimpanies  the  distension  of  the  capsule;  and 
h*^  appears  tu  believe  that  such  dist^-nsion  is  uhvayi!  relieved  by  the  bursting  of  the  cap«u]f» 
liefore  the  second  stage— that  of  adduction  or  jshortening — cnmea  on.  If  I  have  rightly 
understood  Mr.  Harwell's  theory,  it  hardly  explains  tliosp  aims  in  which  shortening  is  uot 
preceded  by  elongation,  nor  those  more  nunitsrous  rases  In  which  thi*re  is  decidetlly  no  tmcti 
of  any  such  perforation  of  the  capsule  as  Mr.  Barwell  speaks  of.  But  both  theories  agree  in 
this,  that  they  refv  r  lioth  positinns  to  the  prt|K>nder!iting  and  ^pasmmlie  actitm  of  certain  »et» 
of  muscles  ;  and  without  professing  rajsclf  satisfied  as  to  the  correctneBS  of  the  details  of 
either  theory,  I  fully  agree  in  tlif  main  practical  inference  V)  which  they  point,  viz.  that  the 
early  fiymptoms  of  hip-di^easo  are  in  a  gre;it  moasuru  muscular,  and  can  only  be  treated 
successfully  by  measures  direclHl  to  the  relief  of  muscular  contraction,  i.e*  by  mechanical 
extension.' — Holmes*  'Surgical  Treatment  of  Childr©ti*s  Biseaees/  p.  443. 
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2.  The  second  stage  is  that  c«f  nhscrss,  which  ia  not,  however,  necessarily   Stage  of 
connected  with  disease  of  the  bones,  nor  always  situated  in  the  caVity  of  the  * 
joint.     Very  f  I'eqnently  it  is  external  to  the  articulation  and  the  bonea  are 
unaffected.    Examination  under  chloroform  will  settle  this  point  by  revealing 

tme  crepitus  when  tlie  bonoR  are  diseased,  or  the  grating  sensation  of 
roughened  cartilage  when  tlie  niisehief  is  less  deep  seated. 

3,  The  third  stage  is  tliat  of  real  shorhnhuj.    This  shortening  is  produced   Stage  of 
by  caries  and  absorption  of  the  head  and  neck  of  the  femur  and  of  the  aceta-   shortening, 
balum.     The  upper  end  of  the  femur  is  in  8ome  cases  so  disintegrated  that 

only  a  small  irregular  projection  may  remain  above  the  trochanter,  and  in 
most  cases  the  head  is  found  to  be  dimiiiisbcd  in  size,  and  nearer  the  tro- 
chanter than  natural.  The  acetabulum  is  often  greatly  enlarged,  and  not 
Tinfi'eqnently  perforated  by  uleemtton.  There  is  abscess,  which  has  gr^nerally 
burst  externally*  either  in  the  thigh,  the  pelvis,  or  both*  In  consequence  of 
this  change  of  shape  of  the  bones  there  is  a  displacement,  commonly  called 
dislocation,  but  which  differs  from,  dislocation  in  the  very  important  par- 
ticular that  the  ulcerated  articular  surfaces  are  not  separated  from  each  other, 
but  remain  in  mutual  contact,  and  therefore  irntate  each  other.  To  this 
rule  there  are»  of  course,  exceptions,  in  which  the  head  of  the  femur  has 
entirely  quitted  the  acetabulum ;  but,  as  far  as  I  have  seen,  they  are  very 
rare.     In  some  still  i-arer  cases  the  capsule  is  so  stretched  and  the  ligaments 

have  so  far  yielded  that  the 
head  of  the  bone  will  quit  the 
acetabulum  and  return  again 
into  it  on  manipulation  with 
perfect  ease.  I  have  referred 
to  such  a  case  in  the  work 
above  quoted  (p*  4^38),  in 
which  the  patient  had  not 
suffered  from  any  congenital 
affection,  where  there  had 
been  no  formation  of  matter, 
and  there  was  no  grating  of 
the  bones  on  each  other.  But 
by  very  slight  manipulation 
the  head  of  the  femur  could 
be  dislocated  on  to  the  dor- 
sum ilii,  as  proved  by  the 
sensation  of  the  head  slipping 
out  of  the  socket,  which  could 
be  plainly  perceived;  and  the 
characteristic  shortening  of 
the  limb  was  then  iramodiately  produced,  and  the  iHine  could  be  felt  on  the 
dorsum  ilii.  It  was  eqaallj^  easy  to  reduce  the  bono  into  its  natural  position. 
Dislocation  from  disease  can  always  be  diagnosed  by  measunng  thejt^ngth 
of  the  limb  and  observing  the  position  of  the  trochanter,  which  is  elevated 
above  the  nataral  level.  The  readiest  way  of  ascertaining  this  is  by  what  is 
called  *  Nelaton^a  test/  If  a  string  is  stTetched  from  the  anterior  superior  X^aton*B 
spinous  process  to  the  tuberosity  of  the  ischium  on  the  sound  side  it  will  be  ^**" 
seen  that  the  trochanter  is  entirely  below  it,  or  possibly  the  upper  border  of 
the  trochanter  just  touches  the  string.  On  the  affected  side  the  trochanter 
rises  above  this  line  to  an  extent  proportioned  to  the  destruction  of  the 
neck  of  the  femur.    Or,  if  the  surgeon  prefers  it,  lie  may  use  Mr  Bryan t*s 
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methcRi  of  measuring  by  the  vertical  distance  of  the  top  of  the  troclmntep 
from  a  horizontal  line  carried  through  the  anti?rior  superior  spine  (aee 
page  260), 

Diagnosis.  The  diagnosis  of  hip-joint  disease  is  not  always  easy,  at  least  many  mistakea  j 

are  committed.  Excluding  hysterical  or  neuralgic  affection^  the  diagnosis  of  1 
which  from  organic  diseaj^c  must  rest  on  the  same  principles  in  this  as  in  other 
joints,  congenital  dislocation,  disease  of  the  knee,  psoas  abscess,  caries  of  the 
pelvis,  disease  of  the  bursa  beneatb  the  psoas  muscle,  and  infantile  paralysis 
affecting  the  moacles  of  the  buttock,  are  the  aflections  usually  confounded  with 
morbns  coxarius.  The  best  test  is  the  losa  of  motion  in  the  affected  limb. 
For  in  every  one  of  the  affections  above  enumerated  the  suspected  limb  can 
be  moved  easily  and  painlessly*  This  is  the  case  even  in  those  which  are 
accompanied  by  inflammation,  if  care  be  taken  to  relax  and  steady  the  parts 
which  are  inflamed.     But  some  special  diagnostic  symptoms  must  be  added. 

rongcninil    ^^  congenital  ilislocation  there  is  limping,  possibly  wasting  of  tbe  muscles, 

lliaJocaticm.  ^nd  when  the  child  stands  on 
the  limb  there  is  shoi-tening. 
But  ho  moves  quite  readily 
and  actively,  though  with  an 
awkward  waddle  i  the  length 
of  tbe  limb  can  generally  be 
restored  by  traction,  and  there 
is  no  pain  on  passive  motion. 
In  disease  of  the  knee  there  is 
pain  in  the  knee»  as  there  is  also 
in  disease  of  the  hip;  but  care- 
ful examination  will  show  the 
thickening  and  increased  heat 
of  the  parte  forming  the  knee- 
joint,  the  stiffness  on  attempts 
at  passive  motion,  and  the 
other  symptoms  of  disease  of 
the  knee*  I  may  just  remark 
in  passing  that  disease  of  the 
knee  and  hip  may  coexist,  so 
that  the  proof  of  disease  of 
the  koee  is  no  actual  dis- 
proof of  hip-disease.  In  psoas 
abscess,  or  in  abscess  in  the 
iliac  fossa  or  buttock  from 
disease  of  the  pelvis,  there  are 
tbe  characteristic  symptoms 
of  disease  of  the  spine  or  pel- 
vis superadded  to  the  free- 
di>m  of  motion  of  the  hip. 
Disease  of  the  bui-sii  of  the 
psoas  is  a  rare  affection.  It 
may  be  known  by  the  pain 
which  is  produced  in  the 
tumour  on  extending  the 
mnscle,  and  the  relief  of 
symptoms  and  freedom  of 
movement  on  its  relaxation,  and  by  the  presence  of  a  resisting  and  elastic 
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Fig.  20$.  Congenital  dl«1ocfttloD  of  tbe  hip.  From  a  typicd  caw 
In  which  both  tiipe  were  dtstocaU'd^  abowinif  the  Bjrmptoma 
ebancterlstiG  of  this  affectldu,  viis.  obliquity  of  the  ittlvia, 
cunMng  lordof(i«,  diApropartkivittie  lenfrth  of  the  Jower  LimbR, 
t)ie  ihotildcTfi  thruwn  bftck.  Hie  It^  weak  and  flaccid,  the  fcvt 
flat.  The  tniehftnttTB  arp  prominent  and  ncRrer  the  uplne  of 
Uk'  ilictm  than  nntnral,  aud  tbe  heiid  of  the  thigh- boiuit  if  of 
the  itatunil  size  and  iibapo,  rftn  be  felt  on  the  doTSum  lUL — 
From  *  .Sjsi.  of  Siirg^*  2ad  odltion*  vol.  t.  p.  «tl. 
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if  not  fluctaating,  tumour,  of  perfectly  defined  sbape  and  size,  in  tlie  imme- 
diate neighbourhood  of  the  hip.  Passive  motion  of  the  joint  is  free  and 
painless,  except  when  it  causes  pressure  on  this  tumour.  Infantile  paralysis,  Infantile 
when  confined  to  the  muscles  around  the  hip  (which  is  rare),  sometimes  P"  ^  "• 
gives  rise  to  mistake  on  a  careless  examination,  but  the  painful  symptoms  of 
hip-disease  are  absent,  and  there  is  no  obstacle  to  passive  motion,  while 
active  motion,  if  any  power  is  left,  though  limited,  is  painless. 

The  treatment  in  the  earlier  stages  of  hip-disease  consists  mainly  in  rest  Treatment, 
and  attention  to  the  general  health.  If  the  limb  has  been  drawn  into  an 
unnatural  position  it  must  be  put  straight  under  chloroform,  which  is  always 
perfectly  easy  in  the  early  stages,  and  extension  must  be  applied  either  by 
a  long  splint  or  by  a  weight  suspended  from  a  pulley  at  the  foot  of  the  bed,' 
which  is  far  better  in  children,  since  the  long  splint  irritates  them  and  is 
constantly  displaced.  The  weight  must  be  proportioned  to  the  age  of  the 
child — 3—4  lbs.  for  a  young  child  and  7-10  lbs.  for  one  approaching  puberty 
may  be  taken  as  a  rough  average,  but  this  must  be  ascertained  by  experi* 
ment.*  Its  traction  seems  to  prevent  the  mutual  contact  of  the  inflamed  sur- 
facea,  and  the  consequent  muscular  spasms  which  are  so  painful  a  feature  of 
the  disease.  In  cases  where  the  inflammatory  symptoms  are  unusually  severe 
leeches  may  be  applied  in  the  groin,  and  where  there  is  much  pain  blisters  or 
the  light  application  of  the  actual  cautery  in  the  neighbourhood  of  the  joint  are 
often  of  service.  But  prolonged  rest  in  bed  is  the  main  agent  in  the  cure  of 
the  disease,  and  this  confinement  to  bed,  far  from  being  deleterious,  is  generally 
attended  with  considerable  improvement  in  the  general  health.  In  summer 
weather,  if  the  patient's  circumstances  admit  of  it,  his  bed  should  be  placed 
on  a  wheeled  couch  without  disturbing  him,  and  he  should  enjoy  the  fresh 
air ;  but  so  long  as  there  is  any  tenderness  of  the  parts  on  motion  no  distur- 
bance of  the  hip  should  be  permitted.  How  long  that  may  be  it  is  very  hard 
to  say.  I  have  known  cases  treated  early  recover  after  less  than  half  a  year's 
rest,  while  more  obstinate  cases  wUl  require  several  years  ;  but  when  taken 
in  the  earliest  stage  of  the  complaint  hip-disease  m  often  curable  most  com- 
pletely, with  no  loss  of  motion,  no  change  of  shape  of  the  parts,  and  no  de- 
fect of  health  ;  and  this  forms  a  powerful  motive  for  recognising  the  earliest 
symptoms  of  the  affection.  Those  symptoms  are  often  very  insidious ;  there 
is  little  or  no  tangible  pain,  the  child  is  often  believed  to  suffer  only  from 
*  growing  pains,'  and  the  limping  may  not  be  constantly  noticed ;  but  the 
stiffness  of  the  joints  on  passive  motion,  and  the  pain  which  is  produced  by 
attempts  to  move  the  thigh,  especially  in  the  sense  of  abduction,'  are  symp- 
toms which  careful  examination  can  hardly  fail  to  verify  at  any  period  at 
which  the  disease  can  be  diagnosed. 

It  is  not  advisable,  I  think,  to  open  abscesses  connected  with  diseased 
hip  unless  there  is  some  special  reason  for  doing  so.  I  liave  seen  unmis- 
takeable  abscesses  disappear ;  and  even  if  they  are  to  burst  it  is  better  to 
allow  the  deep  parts  as  long  a  time  as  possible  to  consolidate  before  the 
opening  forms.  If  the  abscess  seems  to  be  increasing,  its  evacuation  by 
means  of  the  aspirator  is  very  desirable. 

*  A  diagram  of  extension  by  means  of  the  weight  will  bo  found  on  page  269. 

'  I  do  not  see  any  object  in  using  more  force  than  is  necessary  to  prevent  pain  and  ensure 
the  complete  repose  of  the  parts.  American  surgeons  use  very  much  greater  extension  than 
that  suggested  in  the  text.  In  a  case  recently  published  by  Dr.  Taylor  of  Now  York,  in  a 
child  aged  thirteen,  besides  an  extending  apparatus  c^ilculated  to  exercise  a  traction  equal  to 
100  lbs.,  a  weight  of  60  lbs.  was  applied  to  the  foot. — See  '  London  Med.  Record/  July  1876. 

•  Holmes'  'Surg.  Dis.  of  Childhooi,'  2nd  ed.  p.  441. 
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Ill  the  thiixl  stage,  when  the  bones  are  obviously  iliHcasml,  tlie  qnestioii  of 
exciBiOD  beeomt'B  a  practical  une.  The  answer  to  this  qnestiim  will  dejieud 
mainly  on  thu  prospect  that  we  believe  the  patieut  to  have  of  spontaneoua 
cure  J  and  thLs  again  depends  on  the  meanB  he  lias  for  procuring  1ong*coii- 
tinued  i-est,  with  careful  uuraing.  If  this  can  be  had,  more  patients  I  believe 
will  get  well  than  after  excision,  and  with  better  limks  ;  but  in  the  poor 
children  whom  we  are  often  called  upon  to  treat,  it  may  be  more  judicious  to 
remove  the  parts,  and  if  this  is  to  be  done  with  any  prospect  of  Buccess  it 
should  not  be  delayed  too  long.  The  operation  is  not  a  very  sevei'e  one,  and 
it  leaves  a  very  useful  limb,  tliough  I  think  geneially  the  8hort^[*^ing  is 
greater  and  the  union  not  bo  firm  and  strong  as  after  natural  ankylosis.  For 
the  details  of  the  operation  I  must  refer  the  reader  to  the  chapter  on  Opera- 
tive SURGKI4Y. 

The  hip  is  also  the  seat  of  many  other  diseases.  The  ordinary  so-called 
*  strumous '  disease  is  one  of  the  common  affections  of  childhood,  yet  an  iden- 
tical affection  is  not  by  any  means  unknown  in  later  life  ;  and  it  is  curious, 
but  I  believe  true,  that  the  disease  in  the  adult  is  less  severe  and  dangerouH 
to  life  than  in  the  child.  I  have  often  noticed  this  with  surprise,  and  re- 
cently saw  the  observation  confirmed  in  a  paper  hy  Dr.  Taylor  of  New  York. 
Then  wo  meet  comparatively  often  with  affections  of  the  great  trochanter  or 
ita  neigh boarhood,  sometimes  with,  flometimes  without,  suppuration,  which 
it  is  diflScult  to  separate  from  hip-disease,  and  which  may,  in  fact,  spread  to 
the  hip.  These  are  usaally  the  consequences  of  falls  or  blows,  and  they 
demand  cai'eful  but  decisive  treatment|  in  order,  if  possible,  to  avert  the  im- 
plication of  the  joint.  Rest  and  counter-irritation  before  suppuration  sets  in, 
and  free  incision,  exposure  of  the  carious  or  necrosed  bone,  the  removal  of 
sequestra,  and  the  application  of  snlphuric  acid  to  the  softened  bone  are  the 
chief  indications. 

Chronic  rheumatic  arthritis  has  its  favourite  seat  in  the  hip,  so  much  so 
that  the  disease  was  for  a  long  time  only  known  in  that  joint,  and  called 
nmhim  coxcb  senile.  The  (jjiange  of  shape  in  the  parts,  producing  sliortening 
of  the  limb^  the  wearing  pain,  the  slow  ctDurse  of  the  disease,  the  crackling 
on  passive  motion,  plainly  mark  the  nature  of  the  aflectiou.  The  treatment 
is  usually  unsatisfactory  (see  p.  439). 

Closely  connected  with  disease  of  the  hip  is  disease  of  the  pelvifl.  In  fact, 
we  have  seen  that  some  amount  of  disease  of  the  pelvis  almost  always  accom- 
panies the  last  stages  of  hip-disease.  But  the  most  cbaracteristic  affection  of 
the  jielvis  is  that  which  occurs  at  or  near  it«  junction  with  the  spinal  column. 
In  many  cases  which  are  diagnosed  as  sacroiliac  disease  it  is  probable  tliat 
the  disease  affects  the  bones  of  the  pelv^is  or  spine  as  mncli  or  more  than  the 
sacroiliac  joint  itself ;  but  when  the  disease  is  localised  in  the  articulation  its 
characteristic  sign  will  be  pain  in  sitting,  standing,  or  walking  j  in  fact,  in 
any  action  which  brings  the  weight  of  the  body  to  bear  on  the  pelvis.  On 
examination  it  will  be  found  that  tliere  is  no  pain  when  tlie  hip  is  moved,  or 
when  the  spine  is  floted  or  extended,  provided  the  pelvis  is  kept  steady^  bat 
there  is  pain  when  the  pelvis  is  moved  on  the  spine.  Tliere  is  also  swelling 
or  some  puffiness  about  the  part,  with  increased  heat  to  the  hand  or  to  the 
thermometer,  pain  running  along  the  coui-se  of  the  lumbar  nerves,  and  some- 
times ilexion  of  the  hip  from  irritation  of  the  psoas  muscle.  These  latter 
symptoms  may  cause  a  suspicion  of  disi^iu'^e  of  the  hip  or  spine,  but  careful 
examination  will  show  that  the  movements  of  these  parts  are  free  and  their 
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temperature  is  not  elevated,  while  the  heat  and  pain  about  the  sacroiliac 
joint  will  point  to  the  real  seat  of  the  mischief.  The  prognosis  depends  on 
the  age  of  the  patient,  and  on  the  stage  which  the  disease  has  attained  when 
the  treatment  has  commenced.  When  the  patient  is  an  adult,  and  the 
disease  has  proceeded  to  suppuration,  the  prognosis  is  generally  unfavour- 
able, though  instances  of  recovery  are  not  wanting.  It  must  be  treated,  like 
disease  of  the  spine,  by  complete  rest,  with  proper  attention  to  diet  and 
regimen,  so  that  the  patient  may  be  supported  through  the  stage  of  exhaus- 
tion or  hectic  which  may  possibly  supervene  until  ankylosis  is  obtained.  As 
in  disease  of  the  spine  and  hip,  it  seems  better  to  allow  abscesses  to  open 
spontaneously,  unless  they  are  causing  irritation. 

The  diseases  of  the  knee  having  been  taken  as  typical  of  those  of  the 
joints  generally,  no  further  remarks  need  be  made  on  them  here. 

The  ankle  is,  perhaps,  next  to  the  knee  and  hip,  the  most  frequent  seat  *  Diaeaae  of 
of  disease,  and  it  is  also  very  commonly  implicated  in  inflammation  of  the  and  tawus. 
tarsus.     It  is,  therefore,  very  important  to  study  carefully  the  diagnostic 
signs  between  disease  limited  to  the  ankle-joint,  disease  limited  to  the  astra- 
galus, the  OS  calcis,  or  the  joints  between  these  two  bones,  general  disease  of 
the  tarsus,  and  disease  implicating  the  ankle  and  tarsus  simultaneously. 
Disease  when  limited  to  the   ankle-joint  is  marked   by  effusion   into  that  I>ueaM 
cavity  which   raises  up  the  extensor  tendons  and    produces  flactuation  on  the  ankle, 
either  side  of  them,  and  as  it  increases  presents  at  one  or  other  or  both  bor- 
ders of  the  tendo  Achillis.     The  movements  of  the  foot  on  the  leg  are  painful, 
and  if  the  disease  has  proceeded  to  denudation  of  the  bones  crepitus  may  be 
felt  under  chloroform,  or  there  may  be  sinuses  from  which  the  probe  can  feel 
bare  bone  in  the  joint.     At  the  same  time  there  is  no  increase  of  heat,  no 
swelling  or  tenderness  over  any  part  of  the  os  calcis,  except  possibly  just  the 
upper  part  where  it  is  overlapped  by  the  articular  effusion ;  nor  over  the  front 
of  the  astragalus.      Disease  which  is  limited  to   the   astragalus  produces  Diiease 
swelling,  heat,  and  tenderness  corresponding  to  the  position  of  the  inflamed   ^*«^  ^ 
bone,  and,  therefore,  very  close  to  the  ankle-joint, 'but  unaccompanied  by  the  galas, 
effusion  beneath  the  extensor  tendons,  or  the  pain  on  passive  motion.    Still  it 
must  be  allowed  that  the  diagnosis  is  a  difficult  one,  and  that  the  cases  in 
which  the  disease  commencing  in  the  astragalus  does  not  implicate  the  ankle 
are  exceptional.     Such  cases  are,  however,  met  with,  and  it  has  occurred  to 
me  several  times  to  remove  the  whole  astragalus  for  extensive  diseckse  of  the 
bone,  leaving  a  healthy  ankle-joint,  and  with  complete  success.     Disease  of 
the  tarsus  has  very  commonly  its  starting-point  in  the  joints  between  the  Djaease  of 
astragalus  and  os  calcis,  as  Sir  B.  Brodie  long  ago  pointed  out,  though  it  the  a»tra- 
ordinarily  begins   in   the  structure  of  the  bone.     When  the  astragalo-cal-  Sean  joint 
canean  joint  is  the  seat  of  the  affection  there  will  be  pain,  tenderness,  swell- 
ing, and  heat  about  the  upper  part  of  the  os  calcis,  and  the  movement  of  the 
calcaneum  on  the  astragalus  will  be  painful,  though  that  of  the  foot  on  the 
leg  is  not.     Careful  manipulation  is,  however,  necessary  to  discriminate  this. 
Rest  and  counter-irritation  before  the  formation  of  matter,  and  early  incision 
with  continued  rest  afterwards,  are  the  essentials  of  treatment.     The  patient 
need  not,  however,  be  confined  to  bed  after  the  abscess  is  opened.     The  foot 
should  be  put  up  in  a  plaster-of- Paris  splint,  with  a  hole  cut  for  the  opening, 
and  he  should  go  about,  resting  the  knee  on  a  wooden  leg.     In  inveterate 
cases,  where  the  bone  is  exposed,  and  the  disease  threatens  to  spread,  the 
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foot  may  often  be  prt^serve^  by  excising  the  os  caleis  and  i^raoving  any  part 
of  tlie  a.stnigalus  wliicli  is  diseased.  Disease  of  the  calcaneum  is  easily 
known  by  the  presence  of  swelling  limited  to  the  bone,  or  of  sinuses,  all  of 
which  lead  towanls  or  to  it,  and  by  the  absence  of  all  the  special  symptoms 
above  eimmerated  as  cliaraeteristic  of  disease  of  the  ankle,  aatmgalas,  and 
asti'agalo-calcftnean  joints. 

The  pi-esence  ot  general  disease  of  the  tarsus  is  nsnally  indicated  by 
extensive  swelling  of  the  whole  of  the  foot  and  by  pain  in  all  its  movementa  ; 
indeed,  all  use  of  the  foot  is  soon  lost.  And  m  all  cases  of  disease  of  these 
parts  the  foot  should  be  carefully  examined  under  ana?sibesia  before  any 
serious  operation  is  contemplated^  in  order  to  ascertain  whether  or  no  these 
various  affections  are  combined,  as  they  so  commonly  ai-^.  It  would,  of  course, 
}ye  a  aerions  error  to  excise  the  ankle-joint  or  resect  the  os  calcis  if  the  tarsal 
bones  lett  behind  be  lu  a  state  of  chrome  softening  in  the  one  case,  or  the 
ankle-joint  diseased  in  the  other.  This  is  an  error  winch  is,  perhaps,  not 
often  committed,  but  it  is,  on  the  other  hand,  exceedingly  common  to  see  a 
foot  amputated  for  supppsed  *  strumous  disease  of  tbe  tarsus,'  when  on 
examination  the  affection  turns  out  to  he  limited  to  one  of  tbe  tarsal  bones, 
and  tbe  patient  might  have  been  cured  by  a  less  extensive  mutilation. 


or  the 

clavjtiiljir 
Jomt^ 


»Of  the 
ihoiildcr. 


Diseases  of  the  joints  of  the  upper  extremity  are  as  a  general  rule  more 
curable  than  those  of  tbe  lower.  Besides  tbe  generally  less  serious  character 
of  all  affections  of  the  upper  limh  as  compared  with  those  of  tbe  lower  there 
is  the  powerful  consideration  that  the  joints  of  the  upper  limb  have  not  to 
bear  the  weight  of  the  body,  and  can  be  easily  kept  at  rest  w  hile  tbe  patient 
is  moving  about  and  getting  air  and  exercise. 

Diseases  of  the  stern o- clavicular  joint  are  rare,  and  as  far  as  I  have  seen 
occur  genemlly  in  persons  of  bad  coiistitiition,  and  are  to  that  extent  to  be 
looked  on  with  suspicion,  tliongh  recovery  not  unfrt^quentl^^  takes  place,  oven 
aft^r  extensive  abscess  and  destruction  of  the  joint.  Heat,  the  pi'ompt  re- 
moval of  sequestra,  and  the  sulphuric  acid  treatment  to  any  exposed  bony 
surfaces  are  the  general  ii^lications, 

Tbe  shoulder  is  far  less  frequently  diseased  timn  any  of  the  other  large 
joints,  notwithstanding  its  constant  movement,  and  its  exposure  to  all  sorts 
of  injury  j  and  when  intlammatory  disease  does  occur  the  pi*ospect  of  I'ecovery 
with  a  useful  limb  is  tolerably  good,  provided  treatment  he  early,  patient,  and 
judicious.  Osteoarthritis,  however,  is  tut  her  common  in  later  life,  and  will 
in  all  probability  mipair  the  use  of  the  joint,  and  prove  a  source  of  pain  and 
trouble  during  the  fjatient's  life.  I  have  already  pointed  out  (p.  248)  how 
the  change  in  shape  of  the  head  of  tbe  bone,  tbe  new  cavity  which  is  oft-en 
woiTi  in  the  capsule,  the  erosion  of  tbe  biceps  tendon,  and  the  loss  of 
the  mobility  of  the  joint,  occurring  in  this  disease,  have  been  confonnded 
after  death  with  the  effects  of  partial  dislocation.  Tbe  disease  is  easily  recog* 
nised  during  life  by  the  crackling  in  the  joint  and  tbe  change  in  shape  of  tbe 
parts,  together  with  the  wearing  pain.  The  treatment  is,  unfortunately,  a  less 
easy  problem  (see  p.  4*50)* 

IfiflammAtion  of  the  shoulder-joint  may  long  exist  without  suppuratioD, 
and  its  diagnosis  from  nervous  affection  demands  much  care,  patience,  and 
attentive  examination,  under  chloroform  if  necessary.  Best,  and  ocmnter- 
irrifeation  should  be  pei'severed  in  so  long  as  much  pain  is  pn^duced  by 
motion,  but  no  longer.  Too  long  confinement  is  apt  to  produce  rigidity  of 
the  lower  part  of  the  capsule,  depriving  the  patient  of  the  power  of  raising 
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tlje  arm.  Suppuration,  when  it  occurs,  is  often  dircclcd  by  one  of  the  ten- 
dons around  tlje  joint  to  a  considerable  distance,  so  that  the  real  origin  of  the 
discharge  is  occasionally  overlooked  for  a  time.  Another  source  of  ambiguity 
is  the  occasional  occurrence  of  disease  in  the  bursa  which  lies  between  the 
deltoid  muscle  and  the  head  of  the  bone,  and  which  does  not  communicate 
with  the  joint.*  I  once  treated  a  case  in  which  the  swelling  beneath  the 
deltoid,  the  pain  on  motion,  and  the  crepitation  which  was  perceived  on 
rotating  the  head  of  the  bo::e  lod  to  the  diagnosis  of  disease  of  the  joint. 
On  cutting  down  through  the  fibres  of  the  deltoid  the  bursa  was  laid  open, 
filled  with  a  mass  of  lymph  and  pus ;  the  joint  was  found  healthy,  and  all  the 
symptoms  subsided. 

The  excision  of  this  joint  is  so  successful,  that,  if  the  symptoms  demand 
it,  no  hesitation  need  be  experienceil  in  recommending  it.  At  the  same  timo 
the  surgeon  must  remember  that  the  natural  cure,  by  ankylosis,  if  it  can  be 
obtained,  usually  leaves  at  least  as  useful  a  limb  as  that  after  excision,  and 
ho  should  therefore  only  recommend  operation  when  he  thinks  the  patient  is 
losing  ground,  or  when  it  seems  necessary  to  h»isten  the  cure. 

The  elbow  is  a  very  frequent  seat  of  carious  disease,  and  in  some  rarer  Of  the 
cases  of  necrosis.  Dislocation  very  rarely  occurs,  except  of  the  head  of  the  ®'**<*^* 
ra^lius,  which  is  comparatively  often  found  on  the  back  of  the  outer  condyle, 
a  displacement  attributed  to  tho  band  having  been  kept  in  the  pronated 
position.  This  position  should  therefore  be  avoided  in  disease  of  this  joint, 
the  forearm  being  placed  at  an  acute  (not  a  right)  angle  with  tlie  arm,  and 
in  the  position  midway  between  pronation  and  supination.  When  abscess 
has  formed  and  the  bone  is  exposed  I  am  in  the  habit  of  recommending 
excision,  provided  the  patient  is  in  good  health.  It  is  true  that  the  disease  is 
limited  in  many  of  these  cases;  in  some  after  the  removal  of  a  sequestrum,  or 
after  cutting  off  a  portion  of  the  articulating  surface  a  cure  has  been  obtained 
with  a  moderately  useful  limb,  and  in  many  a  natural  cure  by  ankylosis 
would  ultimately  result ;  but  on  the  whole  it  seems  that  the  free  excision  of 
tho  joint  is  both  more  certain  in  its  prospects  of  prompt  recovery,  and  more 
promising  as  far  as  the  utility  of  tho  limb  goes,  than  either  of  these  other 
operations. 

Chronic  rheumatic  arthritis  of  the  elbow  is  generally  accompanied  with 
a  similar  affection  of  other  joints,  otherwise  it  would  be  a  question  whether 
excision  might  not  l>e  recommended  in  some  of  these  cases.  It  is  probably 
this  affection  which  generally  is  the  cause  of  the  occurrence  of  loose  car- 
tilage in  this  joint.  Next  to  the  knee  loose  cartilage  is  perhaps  more  com- 
mon in  the  elbow  than  elsewhere  ;  but  I  never  saw  a  case  operated  on. 

Tho  wrist  and  carpus  are  often  diseased,  and  that  to  a  very  great  extent,   of  the 
and  especially  at  late  periods  of  life,  in  the  class  of  patients  who  are  met  ^™*  '"^ 
with  at  hospitals,  though  far  more  rarely  in  persons  who  are  exempt  from  ^^ 
manual  labour.      Chronic  rheumatic  arthritis  also  attacks  this  joint,  and 
sometimes  produces  a  pseudo-dislocation,  or  so  changes  the  relations  of  the 
parts  that  dislocation  occurs  on  some  slight  injury.     The  effects  of  disease  of 
the  wrist  on  the  tendons  whose  action  is  necessary  to  the  use  of  the  hand  are 
perhaps  as  formidable  as  the  direct  injury  to  the  joints,  and  when  the  disease 
has  proceeded  far  tho  results  of  all  methods  of  treatment  are  imperfect.   The 
early   treatment,  therefore,  of  such  cases  is  very  important ;  but  from  the 

'  Tho  synoTial  fold  which  rxistn  ]>oncatli  the  siibscapuliiris,  and  is  spokon  of  as  itfl  bursa, 
is  really  a  pirt  of  the  synovial  membrane;  and  when  the  infraspinatus  has  a  bursa  below  its 
tendon  this  also  forms  a  part  of  the  joint. 
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circnmstances  of  tbe  patients  it  is  but  seldom  that  an  opportunity  is  obtained 
for  it.  When  suppuration  has  occurred  the  abscesses  should  be  early  and 
freely  opened,  the  parts  should  be  kept  at  rest  on  a  splint,  and  passive  motion 
carefully  given  to  every  joint  which  admits  of  it,  the  patient  being  also  en- 
couraged to  use  as  much  voluntary  motion  as  he  can  without  much  pain. 

It  is  only  in  the  last  resort,  and  as  a  substitute  for  amputation,  that 
excision  ought  to  be  proposed. 
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Carte?^  of  tlie  Rpine^  or,  as  it  m  somt^timcH  ciilled  simply,  'disefise*  of  the  spine,  r"iiri«^  of 
18  verj  frequent  ikinong  sirumoQs  and  other  weakly  chiklren  and  jonug  per-  '*^ '^l'"''*^- 
sons,  often  following  on  slight  accidents,  but  vl8  often  occurring  spontaneouisly 
— ^insidious,  and  marked  by  few  or  no  symptc^ms  in  ita  com nit*n cement,  but 
leading  to  the  ^reatetsfc  lesiouB  in  its  progress,  and  very  frequently  fatal 

It  affects  any  part  of  the  spine,  from  the  highest  cervical  to  the  lowest 

lumbar  vert^'bra',  and  Civierisparihus 
is  more  dangerous  the  higher  in 
the  column  the  affected  part  is.  It 
haji  its  origin  always  in  the  spinal 
colaran  itself — -i.e.  in  the  bc»dy  of  the 
vertebm,  or  the  intervertebral  sub- 
stance ' — mpidly"  epreiiding  from 
one  lo  the  other.  In  the  cancellous 
tisane  of  the  vertebra  it  seenin  to 
originate  either  in  a  deposit  of  tu- 
bercle, which  softens,  or  in  low  in- 
flamniation^  leading  to  auppnnition, 
which  spreads  through  the  htnie. 
In  the  intervertehriil  substance  ita 
pathology  is  the  same  as  that  of 
otiier  ulcerations  of  cartilage  (see 
i\     l^f^^   f  Diseases  of  Joints).    The  inthimed 

I  \    J/r  I  T||  I  bone  furnislies  pus,  which  is  at  first 

limited   by    the    structures    around 
the  spine,  condensed  into  a  kind  of 
F"  w'mm.  ' '  W^9  ^^^'  fo  r  i  t  (  F  i  g .  2 1 U ) ,  an  d  th  e  ahscesa 

ft    ^0r^  ^^^^  remain  quiescent  in  this  state 

.  Jf   \  for  an  unlimited  time,  tben  dry  up 

\!^i  ^  I  **"^  ^^^  absoi-bcd,  leaving  little  trace 

of  its  former  presence  ;  or  it  may 
spread  to  a  considerable  distance, 
Fj«,m  AngulMcittrTfttareof^^^  ^.g^..  commonly  passing  along    the 

tioii  La  Tlcwod  troni  fclic  ri^hl  siilo.     There  is  no  dif-  ^                         ^    ^                        .              , 

foronoo  whjitin'er  betnecu  Ui<s  lizo  of  thu  two  pk^ural  sheath  of  the  pstiftS  muscle  lllto    the 

CftTttlM.    Tli«  noooUi  •arfm»,  a,  U  ti  buttreta  of  new  ,  .    ,     ^                    ,              v             i     . 

booe,  th«  nsntU  of  InOiuttmikiJuii.  wbkti  hns  replac«d  tUlgll    (pfiOaS    abscCSS)    Or    bctweCU 

or  has floklored  togvihitf  thf3  n&nuiltis  of  Uie  bodic*  of  ^i        .                                                    »    j        +l  ^ 

«Ten  donai  Totebm.  At  iho  vide  of  thi*  i«  wtm  %  the  trausverse   processes   inio   tno 
of  r^Bgh,  im*i.iar  bone  »^*|'^^;^^^^*;   [oii^B  (lumbar  absccss),  or  present- 
ing   behind    the     pharynx     (post- 
pharyngeal),   or    making   its    way 
Unto  some  of  the  neighbouring  cavities  or  viscera,  so  tliat  spinal  abscesses  may 


of  tbe  eori«!$t]onditig  rlba  ate 
The  projcctUig^  »pinoiia  pruoetoonre  &\so  0rm)y  united 
bj  tMjne, — From  a  prtparaiion  tn  tb^  MuMiuin  of  St. 
Choofse'«  UoiipiUi,  fcxT.  v.  No.  37. 


*  The  di9ea6«  almost  alwaj*  nrisos  in  the  bouts  hut  prepimtiyiia  rxTc  not  wanting  showing 
lis  oceaitionnl  commencement  in  the  iuUrvertebnd  diBC, 
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immt  info  Mid  pleura,  \\ie  \nngH,  the  poritoneiini,  ir^trstirif^fj^  kalrmya,  nrptl 
Ithidtlcr,  t^e.  The  iiUbf-'ted  VLTlt^liro*  imd  intorvcTlebral  dist*s  are  thus  j 
dually  reniovod — tho  lutter  often  reKisting  ihvir  destruction  longer  than  the 
lx»nc8do;  and  then  thecohinin  gi-adu ally  sinks  together,  the  arc! les  and  »piucfl 
of  tlio  destroyed  vertehriB  heinnf  thrust  Vmek wards  along  with  the  P|iinnl  cord, 
forming  an  angidar  iirojeitjon  in  the  baek  (angnhir  curvature),  whilo  tlie  %*er- 
tebnp  or  the  remains  of  vertebra?^  now  brought  into  unnatural  contact,  become 
ankyloscd  or  soldered  together  (if  the  patient  is  to  recover),  and  thus  the 
humpback  \h  produced  with  whieh  we  are  so  fa  mi  bar*  Tlie  enormous  loss  of 
stature  whieli  many  of  those  pornons  present  sliuws  how  extensive  imxy  Ixi!  tho 
destruction  from  which  a  patient  may  recover  w*ithout  loss  either  of  life  or 
of  spinal  power  At  the  same  time  tho  dinefise  is  %^ery  oft^en  fatal  by  itsell^ 
tho  patient  dying  either  fi-om  exiiaustion  or  from  the  inflammation  of  the  sac 
of  the  abscess,  or  from  inthiinmation  of  or  pressure  on  the  cord,  or  from  some 
corapHeation,  such  as  tho  bursting  of  the  absecHS  into  the  peritoneal  cavity; 
and  a  good  many  such  patients  die  of  concomitant  internal  disease,  chiefly 
phthisis. 

Tho  immunity  which  the  conl  so  commonly  enjoys  in  disease  of  thespitial 
column,  oven  when  the  latter  is  of  very  great  extent^  is  so  remarkable  a  phe- 
nomenon that  we  must  endeavour  to  give  a  distinct  explanation  of  it,  a^  well 
as  of  the  nature  of  the  affection  of  the 
cord  when  it  does  occur.  The  reasoua 
why  the  cord  commonly  escjipes  dis- 
orgJinisation  from  press  a  re  or  inilam- 
niation  are  threefold:  (1)  the  very 
gradual  progress  of  the  cliango  of  form 
in  tlie  cohunn  allmv^the  s[)iojil  oird  to 
accommodate  if  self  to  li^  new  pnsitioTi. 
Also  we  most  not  forget  that  the  ver- 
tt^bral  canal  is  much  larger  tlian  the 
cord;  (2)  the  gradufd  falling  forward 
of  the  upper  part  of  tho  column  pushes 
the  abscess  forwartl,  as  shown  in  Fig. 
210,  and  prevents  it  from  making 
its  way  towards  the  spinal  canal  and 
propagating  inflammation  into  its  In- 
terior ;  and  (3)  the  theca  vertebral  is 
protects  the  medulla  from  implication 
in  the  alleetion  of  tho  column.  For 
these  reasons  the  spinal  marrow  gone- 
rally  escapes  either  pressure  or  itdlam* 
matory  softening ;  bat  it  does  not 
alvvrtys  do  so.  In  rare  cases,  as  tlio 
result  of  sudden  giving  w^ay  of  the 
colomn,  cither  spontaneously  or  from 
violence  (fis  in  the  well-known  case  in 
xvhich  a  quack  undertook  to  stiwghten 
,tho  column  in  a  case  of  caries) ^  the 
Conl  may  be  ernslied,  juwt  as  in  any 
other  ease  of  frac^ture  of  the  spine,  with  the  same  resalt  of  instanianco\i« 
and  total  paralysis  of  motion  and  stmsation,  which  will  in  all  probability  bo 
permnnent.    if  ore  commonly  the  spinal  cord  is  affected  only  liy  inflammatory 
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Plo»  210,  AngJilftr<nirT(ttirTeof  Ibeftpltie  In  thtTlo^-ef 
part  of  tilt-  (lurtuil  rojjfftJti.  The  NmIU^  of  Oie  lovrcr 
(lormU  YertelinL' {und  tbu  flmt  liimtuLT  htt\e  tii><>n 
exttriiKivily  ♦t«'j«tn>ycfl  by  cntic*.  In  the  neiKU- 
NiiiihiHxl  I  if  thi"  idM-'ane  are  the  rcniHiri^  of  the 
jHirit'ti-K  uf  n  thick  ryst,  at  tl}c  N>ttom  of  wliich 
limy  t»e  won  tbu  tbickcuod  tbccn  vcrtobrftlla. — St. 
(i<^irg^o*ii  ili»p,  Muficum,  Set.  r.  No,  18. 
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eltHTigcs  in  its  ante ri or   p4>rtioii,  uv  possibly  by  partial  pivssnri%  either  flora 

ubscesH  pivrtsjiig  on  it  in  front  or  from 
lK?iiditig  at  the  angle,  and  in  snub  cunts 
only  the  motor  roots  of  tlie  nerves  are 
inipricateii,  sind  ^tiisation  is  purfeet. 
It  is  mnch  raixT  for  sousatitjtj  to  be 
atfectt'd  as  well  as  motion,  and  for  sen- 
sation to  be  alone  aflectod  seonis  to  be 
link  n  own. 

Many  tiOLli  cases  of  paraplegia  eud 
in  recovery,  but  in  some  the  lowur 
lirubs  remiiio  witherutl  and  paralysed. 
The  pamlysis  of  the  sphincters  isakiioat 
always  tem{>orary. 

Thedia'^no.sisof  carie«  of  the  f^pino 
m  by  no  means  easy  in  all  eases. 
Wlien  Lbcro  ia  do  ubscesii  perceptible, 
and  no  enrvature^  tbe  Kyaiptoms  aro 
pain  in  the  hnck  in  a  fixed  epot,  in- 
creased by  movement,  and  parlienlarly 
by  percussion  of  tfie  aHected  part  of 
the  spine,  suinetirneH  to  an  cxqniKite  de* 
gree  ;  lendenicss^  eoidiiied  to  the  spinal 
eolumn,  and  possibly  some  amount  of 
thiekenine'  or  even  of  increased  teni- 

Fm,  ^11.  ComiHTw*inr»  of  ttio  cord  hv  »  ril-piafXfl  ^ 

fr.kjLMmnt.  iitciiHw.of  th^-spiuf,  tiu-n-vi  ntiiAiid   pcratiirc  around    the   diseased   lx»U6S. 

iiiiitli   tlorssil  vtTtrhne   luive   Ictii    imrtiall.v    riv-     „,!  mil  j        p    ii  '  ■      1 

i!tK)>td,  %*bi)H  tiM-  ixNiy  of  the  i;j>rtith  iH  iTjprtv     1  lie  atleekd  part  ot  Uie  spine  ik  kept 
ihmi,Hbiii  ha.  u^.T,tTin..iiMMkx.»ni.M.  .usto   I'gid,  prodneiiig  a  verj  charaetenstie 

^ooinpriirM  thif  mini.     Pural.miJ.  Uuwrwr,  wju-  imjI    *,**U|ide  wbpii  flip  distf^niui  is  wifiiaUMl  in 
flutiiK     Frora   a  ilTnixiuK  (Sef.  iJtl     No    40)  pre.     aLl.UUUC  Wncn  lUG  aiSta»C  18  SltUai-CU  in 

GwS^'-'b  H^^ul  ^^^^  ^  '^**  ^'^''""  '*'  ^'   ^^^^  upper  part  of  the  neck.     Hysterical 

or  neuralgic  pain  often  closely  simu- 
lates caries,  bat  is  not  so  constant  and  efpial>le  ;  is  usually  accompanicil  by 
tenderaess,  not  of  the  spine  only^  bat  ditlused  over  the  back, and  frequeiitly 
ioin€*d  with  other  symptoms  of  hysteria  or  with  uterine  disturbances.  Tbe 
growth  of  a  tumour  from  the  vertcbne  may  at  first  be  iiKlistingaishable  from 
caries,  but  tbe  pn>gress  of  tlie  ease  will  soon  clear  up  all  doubt,  Frcipiently 
the  early  stages  of  caries  are  uot  accompanied  by  any  decided  symptoms,  and 
I  have  seen  even  large  abscesses  connected  with  extensive  caries  of  the  spine 
discovered  in  the  post-mortem  exiuni nation  of  persons  who  never  made  any 
complaint  leading  to  the  suspieifm  of  such  disease.  When  curvature  exists 
there  is  no  longer  room  tor  doubt;  in  some  few  cases,  indeei!,  lateral  curva- 
tuiTJ  does  to  a  certain  extent  simnlaie  angular,  but  an  attentive  examination 
will  usually  clear  up  the  ense, 

lo  many  cases  of  caries  of  the  spine  recovery  takes  place  without  visible 
abscess,  even  when  the  deformity  testifies  to  considerable  loss  of  suhstaiicc.  In 
some  of  these  eases,  on  disseetioiii  the  inspissated  renuiins  of  a  detinite  collec- 
tion of  pus  will  be  found  ;  bat  there  is  no  proof  that  this  is  always  tbe  case.  As 
softened  bone  is  removed  withoat  suppuration  when  the  spine  is  eroded  by  the 
pressure  of  an  aneurism,  so  it  seems  that  the  bone  when  softened  l»y  inflamma- 
tion may  bo  removed  witlnnit  the  forinatiun  of  pas,  tbough  this  is  of  course 
more  rare.  It  is  in  tlie  remains  of  old,  dried-up  spinal  abscesses  that  tbe 
reMmtl  abscesses,  spoken  of  on  p,  26,  bave  one  of  tbeir  most  common  seats. 
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Spuml  ahsccsj5  is  genonilly  psoas  or  lumbar.  Little  moro  ueetl  be  ^' 
abuiit  liiinbsir  iib.Hcess.  It  presents  at  tbo  outer  ciJge  of  the  eret^tor  spiriR> 
muscle,  botwoen  tbe  ilium  and  ribs,  aod  the  ouly  questions  which  occur  in  its 
diaguoRiB  are  usuully  whether  it  is  a  simple  abscess  or  one  caused  bj  di.scascd 
bone,  and  in  tlie  hitter  case  whether  the  disease  is  in  the  qviue  or  pelvis. 
Tht^stJ  questinns  will  be  settled  by  tlie  symptoms  and  by  examinutiou  of  the 
parts.  When  the  pelvis  is  diseased  it  can  often  be  felt  with  the  probe  ;  beat  tbe 
spinal  disease,  being  sitaafed  en  the  front  of  the  colamn,  is  out  of  reach. 

Psoas  abscess,  however,  constitutes  a  distinct  soi'gical  disease,  the 
diagnosis  of  which,  as  well  as  its  treatment,  requires  special  rules.  The 
disease  in  tho  spinal  column  which  gives  rise  to  it  is  often  seated  above  the 
origin  of  the  psoi^s  muscle,  the  pus  tRivelling  down  the  front  of  the  column 
in  the  poB'enor  mediastinum  till  it  makes  its  way  beneath  the  ligamenturn 
area  at  um  internum,  and  so  gains  tbe  sheath  of  tbe  psoas  ^s«mie  times  on  both 
Bid*'S.  It  tlien  travels  down  the  loins,  forming  a  fulness  whieb  cnn  ofWn  be 
distinctly  recognised  at  the  side  of  the  lumbnr  spine,  and  sometimes  irritating 
the  muscle  so  as  to  pi-oduce  flexion  of  the  thigh  and  pain  on  attempts  to 
extend  it.*  It  then  tills  tbe  iliac  fqssa,  passes  beneath  Poiipart'a  ligament 
on  the  outer  side  of  tbe  vessels,  crosses  beneath  tho  femoral  sheath  to  the 
inside  of  the  thigh ^  wbp.re  it  usually  stops,  presenting  and  bursting  just 
below  the  groin  ;  but  in  rai'er  cases  it  may  travel  a  long  distance  down  the 
tliisrh  Ix^forc  it  bursts.  The  diseases  with  which  psoas  abscess  is  likely  to  be 
confouiiiled  are  femoral  hernia,  simple  abscess,  cystic  tumour^  cancer,  and 
aneurism.  Like  femond  hernia,  it  often  has  a  distinct  imptdsc.  Its  orifice 
of  eommuniesitiun  with  the  iUfic  fossa  ami  the  portion  of  the  abscess  external 
to  tbe  vessels  is  often  so  small  as  not  to  be  readily  discovered.  But  the  ful- 
ness in  the  iliac  fossa  is  asunlly  f|pito  suflicient  to  distinguish  it  fr*jm  hernia, 
even  if  the  piiu  in  the  spine  and  defiirmity  he  absent.  And  althoufijh  a  psoas 
abscess  may  be  tq  a  certain  extent  reducible  qn  [pressure  in  the  recumbent 
pusition,  this  is  merely  a  diminution  of  size,  quite  different  from  tbe  sudden 
and  comideto  disa|ij>caranc6  of  hernia.  From  simple  abscess  and  from  cystic 
or  bursal  tumour  the  spinal  symplonis  and  tbe  fultiess  in  the  iliac  fossa  are 
sufficient  marks  of  distinction.  Cancer  may  simulate  aLiscess  in  this  a«  in 
other  regions,  but  the  diagnostic  marks  are  numenotis.  Singularly  enough 
tbe  disease  which  most  closely  resembles  psoas  abscess  is  tbut  which  woo 
at  lirst  sight  appear  to  be  farthest  removed  from  it,  viz.  aneurism,  at  loi 
that  form  of  disease  of  arteries  to  which  the  somewhat  unmeaning  name 
dilfused  antturism  is  given,  i.e.  a  collection  of  blood  communicating  with 
diseased  artery,  and  wbieh  is  often  caused  by  tho  rapture  of  a  small  pre- 
existing Hueurisju  ;  at  other  times  by  the  giving  way  of  a  diswised  portion  of 
tlie  artery.  The  growth  of  an  abdominal  aneurism  iigiiinst  the  spine  often 
gives  rise  to  wearing  pain  in  tbe  back  from  absoi*ption  of  tbe  vert^?bne  ;  the 
tumour,  in  some  erases,  does  not  pulsate,  and  it  gi-ows  down  the  loins  just  aa^J 
a  psoas  abscess  w^ould  do.  80  close  is  the  resemblance  that  the  mistake  ba8.^H 
been  commit  ted  by  some  of  the  best  surgeons.-  Dmibtless,  in  most  of  these 
cases  auscultation  would  reveal  a  bruit;  and  this,  thoagh  it  might  not  be 
decisive  of  the  natui-e  qf  the  disease,  would  at  least  induce  caution  in  opening 
the  tumour,  and  a  preliminary  exploinili<in  with  the  grooved  needle,  if  the 
surgeon  should  still  desire  to  iwake  the  opening. 

'  Similar  flojci  ui  find  psiiii  mny.  however,  ©xiat  ia  sacroilirie  disease  (soe  p.  447)  mid  in 
dis«nst'  of  I  lie  pelvis. 

^  Set!  apuppr  '  Ou  the  Diiignc^ia  of  Aneurism,'— '  St  Georgoa  Hosp.  Reporls,*  vol,  ni\  pi.  192. 
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When  the  diagnosis  of  psoas  abscess  has  been  established  the  question  of 
treatment  occurs.  The  patient  must  be  confined  to  bed  and  kept  in  the 
strictest  repose  for  a  very  long  period.  It  is  better  not  even  to  allow  him  to 
rise  from  his  back,  but  merely  to  turn  from  side  to  side,  but  it  is  not  always 
easy  to  enforce  such  complete  repose.  At  the  same  time  his  strength  must 
be  supported  by  nourishing  diet,  without  stimulants,  and  cod-liver  oil  or 
iodide  of  iron  may  be  administered  internally  if  they  agree  with  the  diges- 
tion. In  fact,  the  general  treatment  must  be  regulated  by  the  constitutional 
condition.  But  the  main  question  is  whether  to  open  the  abscess  or  no.  As 
a  general  rule  it  is  better  to  allow  it  to  burst ;  but  if  there  is  much  pain  or 
inflammation,  or  if  it  is  increasing  to  a  very  large  si^c,  it  will  be  proper  to 
open  it.  I  have  no  doubt  that  this  is  best  done  in  the  manner  described  by 
Mr.  Lister,  i.e.  by  allowing  the  pus  to  ooze  gradually  through  a  veil  made  of 
lint  or  muslin  saturated  with  carbolic  acid  lotion,  which  i^  to  be  replaced  by 
the  usual  carbolised  dressings  after  the  oozing  haa  almost  ceased  (see  p.  25). 
If  inflammation  nevertheless  occurs  (which,  however,  has  not  taken  place  in 
several  cases  I  have  treated  in  this  way)  the  sac  should  be  well  washed  out 
by  injection  of  carbolic  lotion  (1  to  40)  and  a  drainage-tube  introduced. 
Other  plans  are  to  tap  the  abscess  with  the  aspirator  (p.  198)  or  with  an 
exhausting-syringe  attached  to  a  trocar,  or  to  tap  it  with  a  trocar  the  tube 
of  which  passes  into  a  basin  of  water,  so  as  to  avoid  the  entrance  of  air. 
After  a  considerable  quantity  of  pu^  has  been  evacuated  the  pupcture  is 
closed,  and  after  a  few  days  the  operation  is  repeated ;  or  a  small  valvular 
puncture  may  be  made,  and  a  poultice  applied.  The  risk  in  opening  these 
abscesses  is  the  probability  of  inflammation  supervening,  marked  by  shiver- 
ing, fever,  swelling,  redness,  and  a»dema  around  the  puncture,  and  foulness 
of  the  discharge.  This  is  a  dangerous  occurrence,  likely  to  lead  to  death 
directly  from  fever  or  septicff3mia,  or  indirectly  from  exacerbation  of  the 
disease  in  the  bones.  Free  incision,  washing  out  the  cavity  with  antiseptics, 
vigorous  stimulation,  and  pupport  are  the  measures  which  should  be  adopted. 
When  the  abscess  has  healed,  or  remains  in  the  state  of  a  piere  inactive 
sinus,  the  treatment  resolvep  itself  into  that  of  the  ppinal  disease  only.  And 
the  treatment  of  spinal  disease  really  resolves  itself  into  mere  rest,  that  is  to 
say,  the  bones  themselves  should  be  kept  at  rest,  and  all  the  muscles  which 

act  upon  them  as  far  as  ip  possible. 
So  long  as  the  patient  can  be  kept  in 
bed,  without  detriment  to  his  health, 
he  is  better  there  than  moving  about ; 
or  the  bed  can  be  placed  on  a  carriage, 
and  he  can  be  wheeled  into  another 
room  or  into  the  fresh  air.  Wlien  it 
seems  expedient,  on  account  of  his 
suffering  from  confinement,  and  the 
bones  appearing  to  bo  sufficiently  sol- 
dered, an  apparatus  may  be  constructed 
by  which  the  weight  of  the  upper  part 
of  the  body  is  taken  off  the  spine  and 
transmitted  through  crutches  sup- 
Fio.  212.  Apparatns  for  supporting  tho  spine  and  ported  ou  rigid  Tods  to  a  girdle  resting 
S^Vii'^cu^'otSJ^r''''^  '''*"''™'  ^"  "  "^  °'  on  the  pelvis.     This  should  be  worn 

even  for  a  considerable  time  after  it 
is  believed  that  the  bones  have  become  ankylosed.     The  symptoms  of  such 
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ankylosis  iivo  the  iliftupj^cjinuicf  af  paiu  on  iiMitinn,  ilic  wiiatiiig  of  the  THHficM 
iu  Ibc*  in  tor  vertebral  giiLtccs,  ami  the  fact  that  the  vertcbrti?  move  altogr»Uie 
wlicn  the  back  is  bout.     It  iiocrl  barUly  be  added  that  do  attempt  should  be 
made  to  rectify  the  enrviilure,  wliicli^  iu  fact,  is  a  necessary  part  of  the  cure, 
and  which  often  becomes  mure  marked  as  consolidation  bucomc8  perfect,  and 
the  soft  parts  waste  aruand  tlie  ankylosed  boacs. 

Diiieaso  of  tLe  cervical  portion  of  tlic  spine  deserves  Rjieeiiil  notice.  It  is 
miioli  more  fatal  than  the  similar  affection  of  tlio  Inmbar  or  dorsal  re^ons, 
and  it  has  both  special  cljaracters  and  special  danyfcra  of  its  own.  The 
disease  i.s^  I  tliink,  even  more  eoinnion  in  childhood,  relatively  to  ad  a  It  life, 
than  that  of  the  other  regions  of  the  spioe,  aud  it  usnally  at  (ii-8t  hiiuDhitei; 
more  *  stiff  neck/  the  pain  oa  motion  cansing-  tho  child  to  hold  ita  neck  stiff, 
Whea  tho  disease  attacks  qaito  the  upjier  end  of  the  column,  so  that  the 
movements  of  the  head  [an>dncc  an  immediate  eff^^ct  on  the  carioos  bones,  the 
child  gets  a  lialnt  of  keejnng  the  bead  instinctively  but  very  carefully  fixed 
in  a  certjiin  position  which  is  very  characteristic,  and  in  turniog  often  tariis 
the  wliolc  body,  and  eteadies  the  head  with  both  hands.  Often  a  alight  tap 
on  the  top  of  the  head  will  prodnee  pain,  lln^re  is  UHimlly  thi(!kening 
around  the  atlected  vtitehrie,  very  rarely  any  cnrvature,  the  small  size  and 
deep  pofcntion  of  the  spineB  preventing  it;  often  sinuses  about  the  neck,  and 
frequently  jiostpharj^ngeal  abscess,  which  causes  a  swxlHng  or  opening  at  the 
back  of  tlie  pharynx  (Figs.  213,  214).    The  chief  danger  iu  this  disease  is  tlmt 
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Flo.  313.  CaTi««  of  th^  c^prvicRl  Tertvbrw  tinfl 
alecnitiQD  uf  Uw  liiKTVertcbral  dlmx^  ctiiBinD* 
tik-ntiui?  witli  tli«?  plmryifcx  l>y  an  wlotrAtwl 
(vpDiiiiig.  Tbe  iiiciubruncj)  of  tlic  cnnl  weri? 
fnujjd  uiiit4stl  Uj  Piicti  oUitT  and  to  the  iw*te- 
rior  aurfftoes  €*f  the  vtrtt'ljra\  mid  tho  upper 
IMurt  of  the  troni  wrs  lofU'ni^t.  *»,  «*«.'tloii  of 
Wu^  bai^Uai'  pro«.-si> ;  h,  the  opening  in  tho 
phiirjTi:!  wjinniunit'aMuR  >*llh  the  dlttPitJ^ci] 
itpiiie  ;  r,  ih«  ciiiglot^i*,  ^^'tl^  »  [i^^rtion  uf  the 
tonifiU'  U'Unv  It. 

Thi-  syniitt^JTiii*  wt-rc  ^o  slight  that  the  nicer  In 
the  phivryUTt  wiMi  m«t  kmiwii  tti  ha\c  any  cwm- 
ni'i'tlifii  uah  diwiuwHl  «}ijtjv  tin  the  jw4  nuiirrem 
exariilmithm.  Thi-  pHrlcjiLdkd  i^ml^lciUy,  oStur 
bciinj  ill  tJif  hij>iiitul  for  u  few  thiya. 


Flti.  3U»    The  bnck  view  of  tins  mann^  )>rvrifini« 
Uun,iihowii)t' :  ff,the  ImseMf  the  skull  ;  f«,  |,lio 
oikuiug  of  the   iih«.r> n^^tiiil  hIht^ 
jK:i3t4'riorct*inimm  Ijj^ui"  i 
lirallH,  ttiirkcnul  tuni  tn 
tu  Hhiiw  the  dt«uk»(.Hl  hob". 
the   iih«(>is»i  (/,  cnri<.ii)JD  hum  i  -. 
of  ooiiie  of  the  lower  vurtrhra- 
imrutfoji  in  the  MuMiutu  ut  iat.  '. 
pitnii  Scr.  V.  No.  1^. 


^.  th« 


of  softeuing  of  the  npper  part  of  the  cord,  leading  to  dyspntea  and  sjxiedy 
drath.  But  another  and  still  more  sadden  mode  of  death  is  tliat  which  results 
from  disjilucement  of  the  odontoid  process  in  disease  of  the  two  up[K*r 
vertL'bra\  and  which  is  illustrated  by  tho  two  annexed  figures.  The  former 
(Fig.  214)  shows  all  the  ligamentous  appamtus  connected  with  tlie  odontoid 
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process  tlestiny  rd,  wit!  1  I  lie  .single  exceptiun  of  a  small  pjtri  tilt  of  1  lie  trans  vci*66 
ligament  which  has  csciAj>ed  dcstraction,  the  putietit  iiuvin;^  died  fmm  the 
extensive  atreetion  of  other  parts  of  the  vert^^bml  column.  Had  this  not  been 
th©  case  the  slight  remains  of  the  transverse  tiiitl  eheek  ligaments  woulil  have 


o. 
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Flu,  f\<i.  A  jrrvimTiit'wn  *lHtvf\nn  di'pltitv'iTi-rtit 
of  Ibf  *iilimh«W  tiPmxft*  lNU'kmij>nlK  from  iil- 
citmHoti  ijf  tli»'  trnitNiTrryt'  iumI  i-lurk  lltfu- 
ini'tjL"'  in  itijwriwe  t*f  tUv  u\<in'r  pntl  of  tho 
spliHil  ('aluHiin.  liNjilh  W4W  in*lntititiw'<iiiA.-' 
St,  0«xirgc'»  lJf»«)iilftl  MuaLHiiii,  ^er.  v^  Ko.  Ifi. 


tho  i^fMrK',  in  wliirb  thti  trrnw r«  r**-  H^ainfiit 
ha*  N'^'O  *iJni<i-JL  oiitin-ly  ilostvoyiivl,  Th«*r*'  is 
J   •  iiii;  tfirriiiifh  Ihi.' tia  iMif  ttioKknll 

I  -|jtuiiioitnjtJtK-n)C(mtmutilrAtin^ 
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X.  rl     Htui    jr.*   vrrtU-ul    iiif)]iM!iuhi|,^iu 
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n\K>\  in  |MJ!<dti<ni  hy 
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up    lit     ttH'    L'*ti    >M    Til      V   '*'P'^i'''^t^'^t  (-'^■(■^'^''^'^l  ^r 

the  dum  lUftttT,  covunxl  fTtertuiMy  by  ii  t|u)Ui- 
tity  of  Vil^k  9cr«jfulouA  niutUT,  which  [\tui 
j»riJ«lnoe»l  preiiore  on  tha  spiu»l  ijinm.niV.  — 
Fruiu  lU*t  MuHeuttt  of  Bt.  G«arg«'ii  Huo'pitAl, 
S«r»  V.  Ki>.  11 

given  way,  and  the  same  result  would  have  followed  a«  that  which  ih  shown 
by  the  other  figure  (Fig.  21*>).  This  was  taken  from  the  hody  of  a  girl  aged 
nine,  who  had  been  for  some  time  in  St.  Gt^^rge's  Ilospitid,  with  diseftseof  the 
npper  part  of  the  spinal  column.  One  day  the  nurse  was  mining  her  head 
to  wash  her^  when  she  fell  back  dead.  The  tiguro  shows  tliat  the  whole  liga- 
tnontous  appandna  whii'h  confines  the  odontoid  process  has  been  destroyed  ; 
and  that  proecss  being  siiddeidy  displaced  buck  wards  and  npvvards  has  im- 
pinged on  the  medulla  and  produce^l  instant  death.  The  same  accident  has 
happened  in  case«  where  (as  in  that  which  furnished  Figs.  213,  214)  there  had 
been  do  previous  suspicion  of  disease  of  the  sfiine.  Thus,  a  lady  was  sitting 
in  her  chiur,  and  tuniiiig  her  head  to  gnet  a  pers»»n  entering  the  r<K)m  fell 
dead.  Another  was  jdaying  with  her  clnld,  who  pulled  her  Ik  ad  back,  and 
she  died  on  the  spot.  In  l»oth  wises  this  displacement  of  the  odonhtiil  pixieess 
was  found. 

In  order,  then,  to  gtuirtl  against  the  risk,  not  merely  i>f  this  fatal  dts[)laee- 
ment  of  the  odontoid  process,  but  also  of  the  irriluttoii  «_»f  the  spinal  t^tlrd  and 
of  the  extension  of  the  disease  of  if»e  bones  by  movements  of  the  ail ected 


t^ttcml 
furvnNiro 
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vertebra?,  the  most  riKid  n-st  must  be  in.sisted  on.  It  is  not  enoogh  merely 
to  pnt  the  piitietit  to  l>eJ.  Tlie  liead  and  neck  ought  to  be  confined  in  ft 
case  of  guttapercha,  in  tho  nifJiildyig-  and  applying  of  which  all  imaginablo 
gentleness  should  be  used  ;'  and  the  patient  must  never  be  allowed  to  riae 
from  the  horizontal  posture,  the  sheetn  being  so  arranged  that  tliey  can  Im 
cJianged  without  raising  hirji.  This  rigid  rest  must  be  continued  until  tht 
piiin  on  motion  of  tlio  lieafl  has  eeast^d  for  Home  time.  In  otber  reapeets  Uie 
treatment  is  the  same  as  ia  disease  of  other  portions  of  the  spine. 

Next  in  frequency  to  angular  curvature,  if  not  even  more  common,  is  what 
is  osnally'called  latenil  curvature  of  the  spine,  though,  as  the  curvature  is  not 
in  onlinfiry  cmsos  merely  k>  one  sid€%  but  each  vertebi*a  is  also  somewhat 
rotated  on  thnt  next  to  it,  the  distortion  it*  sometimes  called  •  rotation- curva- 
ture.'   The  luinexed  iUustratiou  (Fig»  217)  sbows  the  spine  in  a  very  extreme 


Fii!,  2JT.  A  pniJtimiJoti  of  ixtrcme  Interal  oiirrBtuTr  (or  *  nitAann-ciiiratiirf ')  af  tl»  spUic— From  Uav 
MiiM.'um  of  St.  Ocoime'e  lluepltal. 

example  of  tliis  deforroity,  so  e?cti*era©  that  tfio  atlas  in  the  erect  jiosition  is 
only  a  few  inches  above  the  sacrovertebi'al  prominence ;  and  it  will  be  ob- 
served tbat  tJie  spine  is  so  rotated  that  tliere  are  verttbraj  whicb  look  towards 
each  side  and  some  which  are  directed  almost  backwards.  This  rotation  of 
the  vertebra>  is  obviously  caused  by  some  active  force  which  can  otdy  be 
cxerelHcd  by  the  niuscks  inserted  into  them.  Tlie  original  cause  of  tbo 
di.stortion,  however,  appettrs  to  be  merely  passive.  The  deformity  commences 
in  almost  all  cases  about  the  period  of  puberty,  and  in  girls  far  often er  than 
in  boys,  the  palicnt  being  weakly  and  sickly  fiom  confineraent,  and  possibly 
over-study^  t»r  from  menstrual  irregularity.  In  such  persons  anything  which 
pixttluees  habitual  inclination  of  the  spine  to  one  side,  as  the  habit  of  standing 
on  one  leg,  acting  on  tlie  lumbar  spine,  or  the  habit  of  carrying  a  burden 
(such  as  a  nurse-child)  on  one  arm,  acting  on  the  doi-sal  region,  may  prove 
the  starling- point  of  more  extensive  deformity.  The  muscles  are  now  thi-i^wn 
into  irregular  action  ;  and  as  the  attachments  of  the  muscles  on  the  convex 
side  of  the  curve  are  approximated  their  tihres  become  indurated  and  thrown 

^  TliiH  is  hcttcr  on  tlit  wIioIl^  ilmn  putting  the  hmd  nnd  nw*1c  into  n  kind  of  KUjd-b«tJi,  fi« 
is  sometinu^*:  reoommeiulet}.  or  tixing  fMiything  on  the  couch  to  contjiin  the  head,  swcb  tljiwe 
will  not  move  along  with  tho  ptiont  wliiMi  it  bocotnoi  uwnesBory  to  move  liim  ;  hut,  of  courvts, 
Iho  milking  of  the  spliut  iin'olvea  sonit^  risk. 
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into  chronic  action,  while  the  stretched  mnscles  on  the  other  side  are  pro- 
portionally weakened  and  inactive.  The  displaced  vertebns  are  also  changed 
in  shape  by  pressnre,  so  that  when  the  deformity  has  lasted  long  the  body 
of  the  vertebra  is  mnch  thicker  on  the  convex  than  on  the  concave  side  of 
the  carve,  and  the  transverse  processes  almost  locked  together,  and  the 
deformity  is,  at  that  stage  at  least,  incurable.  Wiien  the  spine  in  either 
the  Inmbar  or  dorsal  region  is  thns  primarily  curved  a  somewhat  similar 
secondary  incurvation  commences  in  the  dorsal  or  lumbar  region,  produced 
by  the  efforts  necessary  to  maintain  the  balance  of  the  body.  This  secondary 
curve  is,  however,  always  less  marked  than  the  primary  one.  A  third  com- 
pensatory curve  in  the  cervical  region  may  sometimes  bo  traced  in  cases  of 
extreme  lateral  curvature,  as  in  Fig.  217.  Laferal  curvature  in  the  dorsal 
region  produces,  in  the  tirst  place,  a  displacement  of  the  ribs  and  scapula  up- 
wards on  the  convex  side  of  the  curve,  so  that  that  shoulder  is  raised  higher 
than  the  other.  This  is  commonly  on  the  right  side,  and  the  first  thing 
which  attracts  attention  is  the  '  growing  out '  of  that  shoulder,  as  it  is  termed. 
When  the  deformity  is  extensive  and  confirmed  the  thorax  will  be  greatly 
altered  in  shape,  so  that  the  ribs  are  flattened  down,  the  intercostal  spaces 
nearly  obliterated,  and  the  cavity  for  the  lung  greatly  narrowed,  while  on  the 
other  side  it  is  the  reverse.  In  the  lumbar  curve  the  distance  between  the 
last  rib  and  the  ilium  (i.e.  the  flank)  is  much  increased  on  the  convex  side  of 
the  curve,  while  on  the  concavity  it  is  so  much  diminished  that  the  patient 
is  sometimes  annoyed  by  the  nb  impinging  on  the  ilium  ;  this  produces  con- 
siderable falling  in  of  tliafc  flank.  The  hip  also  is  raised  and  prominent  on 
the  convex  side  of  the  curve. 

The  diagnosis  is  generally  simple.  The  patient  being  stripped,  the  line  of 
the  spinous  processes  should  be  dotted  with  ink  as  she  stands  with  both  feet 
flat  on  the  ground  and  planted  together.  She  should  then  be  made  to  stoop; 
the  position  of  the  shoulders  should  be  compared,  the  distance  between  the 
ilium  and  last  lib  on  either  side  ascertained,  and  the  extent  of  the  thoracic 
and  lumbar  curvatures  compared.  The  only  aflcctions  of  the  spine  which  it 
is  possible  to  confound  with  lateral  curvature  are  :  «,  curvature  from  caries  ; 
b,  curvature  from  rickets ;  and,  c,  curvature  from  empyema.  In  some  very  rare 
cases  of  caries  of  the  spine  the  sides  of  the  bodies  are  either  entirely  or  chiefly 
affected  and  the  spine  falls  to  one  side  instead  of  directly  backwards  ;  but  on 
attentively  investigating  the  history  of  such  a  case  there  is  never  any  dif- 
ficulty in  discovering  its  nature ;  the  curve  is  always  limited  to  a  few  only  of 
the  vertebrae  instead  of  being  diffused  over  the  whole  region,  and  is  always 
accompanied  by  more  or  less  of  angular  deformity.  The  curvature  from 
rickets  is  usually  also  of  an  irregular  kind,  the  softened  vertebra)  projecting 
backwards  as  well  as  to  one  side.  It  commences  at  quite  a  different  period 
of  life  from  the  ordinary  lateral  curvature,  and  is  generally,  if  not  always, 
accompanied  by  deformity  of  other  bones,  as  the  legs  or  forearms.  The  cur- 
vature which  follows  on  empyema  is  a  truly  lateral  curvature,  accompanied 
by  no  rotation,  and  is  always  easily  distinguished  from  lateral  curvature  by 
the  history  and  by  the  sinuses.* 

Having  fixed  the  diagnosis,  the  next  thing  which  is  to  be  done  is  to  as- 
certain the  cause  and  how  the  disease  has  commenced.  If  it  has  commenced 
in  the  lumbar  region  as  a  consequence  of  inclination  of  the  pelvis  depending 

*  On  tho  difftTcmro  between  the  onlinary  lateral  curvuturo  and  that  from  empyema.  Bee  a 
treatise  by  Dr.  Little,  '  On  Spinal  Weakness  and  Spinal  Curvatures/  1868,  p.  73. 
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Fi<J.  ^Jl**.  AjuuvratiiiJ  for  Miinitirtiriy  Hu"  Rjilur 
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on  uncLMjiial  loTit*-!!!  of  tlic  limbs  (an  in  diseased  liii*),  tlj<j  first  step  in  ifte 
trt-atmLMit  m  oHvitnislj  to  restoi-e  the  length  oftlm  limb  by  a  proper  boot^  and 
thus  to  at't  on  tho  |H2lvis.  If  it  »eems  to  dcpuTui  on  a  habit  of  statiding  on 
one  leg  or  of  ilroppJii^  ono  slioiilder,  that  habit  inmit  be  corrocted  and  the 
patient  caiefully  iltilled.  Any  babitnal  cxertiiin  thai  tends  to  tlistort  the 
spine  (as  carrying  a  weight,  working  at  a  one-armed  tmde,  &e.)  mnst  be  giveti 
up,  Gymoftstic  oxercisca  which  call  the  niuseles  of  the  two  »idus  of  U*C 
body  into  equable  action  are  cxtromely 
useful,  under  eai'efnl  aupervisiou^  in  the 
early  stage  of  the  disease,  A  ItMig  rest 
in  the  iticambent  position^  and  with 
the  body  in  a  perfect  ntatc  of  extension, 
in  the  middle  of  the  day,  after  dinner, 
is  also  very  desinible,  as  avoiding  over- 
fatigne.  The  getiend  healtli  must  be 
cored  for,  and  steel  is  generally  indica- 
ted, An  rt|i|iaratnH  may  also  be  appb'ed 
to  presa  gently  on  the  convex  side  of 
the  curve  in  the  back  and  to  Hcpirato 
tho  ribs  fit>m  the  iliam  on  the  con- 
cavity of  the  loins.  When  the  curve  is 
jvronunnced  and  the  disease  invtt<jrat4i 
nothing  can  lie  done  to  eorrect  the 
existing  deformitj,  tho  ugh  tlie  appli- 
e^ition  of  an  instrument  may  Ije  still  advisable,  in  order  ijo  prevent  it  from 
increasing. 

The  other  curvatures  of  the  sjiinal  column  are  kyphosis,  or  the  general 
nntero-posterior  curve  which  is  common  in  weakly  childnm  and  in  old  men; 
and  lordosis,  or  the  incurvation  of  the  boilics  of  the  lumbar  vertebne  for* 
wards.  The  term  kyphosis  is  Bometiroes  applied  to  all  an  tern- posterior 
displacenient,  inrtiuling  ungnlar  cnrvatiirt^ ;  but  it  seems  to  nie  better  to 
^peak  of  the  latter  by  itself.  Kyphosis  occurs  in  early  infancy  from  mere 
relaxation.  In  liic  t,  tlie  spine  has  no  prononnced  curves  in  early  life* 
and  when  the  baby  is  made  to  sit  up  lor  a  time  the  hack  will  always  b(?  found 
to  he  bowed  ;  hut  this  bend  is  only  temporary,  niid  is  effaced  by  Bus|iending 
the  bi>dy  from  the  shonldcrs.  Weakly  children  sailer  in  the  same  way  from 
what  is  called  in  schorls  '  cat's-hack  ' — the  chin  poking  forward  and  tho 
spine  projecting  often  to  such  an  extent  that  the  case  is  mistaken  for  one  of 
incipient  angular  curvature.  Bat  attcrdivc  examination  sliows  that  tho  curve 
is  nniforinly  distrihuted,  nnaccompanied  by  pain  or  inHammation,  and  captiblo 
to  a  great  extent,  if  not  entirely,  of  obliteration  by  gentle  extension  or  sus- 
pension. It  will  disappear  with  rest,  strengthening,  and  correction  of  any 
lazy  habit  of  etooping ;  and  if  extreme  some  bandage  to  the  back  may  bo 
necessary.  The  kyphosis  of  oh!  Hge  can  hardly  l>e  mistaken.  It  is  not 
eusccptible  of  more  thun  partinl  relief  from  rest  imd  supiK>rt. 

Lordosis,  OP  saddlebjiek,  is  caused  chietly  by  disease  or  congenital  dislo- 
cation of  tho  hip  (Fig.  2tJH,  p.  444-).  It  is,  therefore,  a  secondary  change, 
the  treatment  of  which  nui-sfc  consist  mainly  in  the  rorr*  ctinn  of  tho  prinmry 
displacement.  Tlie  forward  inclination  of  the  pelvis  wliich  produces  the 
lordosis  is  neetssitated  by  tho  backwai'd  dii^phicemcnt  of  tlie  centre  of  gravity 
of  the  body,  caused  by  the  dislocation  of  the  hip.     Hence  tlie  first  step  is,  if 
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possible,  to  remedy  this  displacement.  This  may  be  sometimes  effected  in 
congenital  dislocation,  by  fixing  the  head  of  the  bone,  if  moveable,  in  or 
near  its  natnral  position,  or  in  ankylosis  by  dividing  the  neck  of  the  bone 
and  putting  the  limb  straight.  When  this  has  been  done  extension  by  an 
appropriate  instrument  will  diminish  the  lumbar  curve,  though  it  is  not 
probable  that  it  will  succeed  in  wholly  rectifying  it. 

Ankylosis  of  the  spine  is  another  condition  not  very  uncommon  in  old  Ankylosis, 
age,  and  is  one  of  the  causes  of  the  rigidity  of  the  spine  in  advanced  life, 
though  by  no  means  the  only  or,  perhaps,  the  most  common.  It  is  probably 
allied  to,  or  associated  with,  chronic  rheumatic  arthritis.  The  anterior 
common  ligament  is  often  in  these  cases  found  converted  into  a  mass  of 
bone,  and  the  ossification  seems  to  have  invaded  also  the  intervertebral  discs. 
It  is,  of  course,  incurable. 

Tumours  of  all  kinds  may  be  found  in  the  spinal  canal,  but  I  cannot  spare  Cancer  of 
the  space  necessary  for  their  detailed  description,  nor  do  I  consider  it  neces-  ^^  ****"*• 
sary.  The  symptoms  are  those  of  irritation  or  of  pressure  on  the  cord, 
together  with  absence  of  proof  of  any  disease  in  the  bones  ;  but  the  diagnosis 
is  seldom  made  quite  confidently  till  a  post-mortem  examination  shows  the 
nature  of  the  tumour.  The  only  other  affection  I  shall  speak  of  is  the  carci- 
nomatous deposit  which  is  found  in  the  bones  of  the  spinal  column,  some- 
times as  a  primary  disease,  sometimes  as  secondary  to  cancer  in  other  parts, 
and  especially  to  scirrhus  of  the  breast.*  The  disease  is  seen  at  all  periods 
of  life  (Mr.  Hawkins  relates  the  case  of  a  child  five  years  of  age),  but  is  more 
common  after  middle  ago.  The  form  of  cancer  is  usually  encephaloid,  though 
scirrhus  is  not  unknown.  The  symptoms  are  often  very  severe — great  pain, 
severe  muscular  spasms  from  irritation  of  the  nerves  emerging  from  the 
affected  portion  of  the  spine,  paralysis  more  or  less  extended,  rapid  emacia- 
tion, and  death.  When  the  disease  occurs  primarily  the  diagnosis  can  only 
be  confidently  made  when  the  tumour  can  be  felt,  though  the  severe  localised 
pain  and  the  rapid  wasting  may  cause  a  suspicion  of  the  nature  of  the  malady. 
In  cases  where  cancer  in  other  parts  has  preceded,  or  is  still  present,  less 
hesitation  will  be  felt.^  All  that  can  be  done  is  to  soothe  the  patient's 
sufferings  by  the  free  use  of  narcotics,  and  to  insist  on  total  rest. 

Spina  bifida  is  a  tumour  formed  by  a  congenital  hernia  of  the  spinal  Spina 
membranes  (dura  mater  and  arachnoid),  through  a  cleft  left  in  the  arches  of  "*""*• 
the  vertebra)  by  incomplete  coalescence  of  their  lamince.  The  disease  is  more 
common  in  the  lumbar  than  in  any  other  region  (though  it  may  occur  in 
either  the  cervical  or  the  dorsal),  and  this  is  consistent  with  the  fact  that 
the  closure  of  the  arches  takes  place  gradually  from  above  downwards.  As 
in  the  analogous  tumours  in  the  brain  (meningocele),  there  is  not  only  want 
of  closure  of  the  bones  but  also  dropsical  effusion  in  the  sac  of  the  mem- 
branes. The  sac  of  the  tumour  is  formed  by  the  skin  and  the  dura  mater 
and  ai-achnoid,  and  it  always  contains  the  cerebro- spinal  fluid.  Sometimes 
also  the  pia  mater  and  the  cord,  or  in  the  lumbar  region  the  nerves  of  the 

*  Seo  Caesar  Hawkins's  'Contributions  to  Patli.  and  Surg./  vol.  i.  p.  380;  'Med.  Chir. 
Trjins./  vol.  xxiv.  p.  4.'). 

*  I  saw  a  singular  case  of  cancer  tho  other  day,  in  which,  afl«r  severe  pjiin  in  the  spine, 
but  without  paniplegia,  one  of  tlie  vortchrap  wjvs  found  to  cropitito  distinctly  on  the  other. 
After  a  few  days  this  symptom  disappeare*!,  tho  soft  mass  having  grown  in  between  tho  two 
TPrtebrae. 


forttilRbt.  afttr  liirtb.  t4»»  innDeOiAUt 
death  UdiK  slon^hlfiif  of  Uie  piirf«liM  uf  Uii?«  . 
The  uTuhfi^  of  tlu!  thrro  Unrer  v«rU»lM'e  niid  part 
of  ttte  Rtacriim  uiv  dcficietit,  Thtr  caudtt  •tiolna 
ttUA^#*!»  into  ihetuniuur,  and  boiuc  of  ibe  ner««iMe 
*lnvfKl  unt  uinin  the  imier  wall  of  the  mua,  wbilet 
otiiUfY  iuUitt^ect  lU  cavity.'  isL,  Uoargc't  Elofplbil 
Miucuuii  Bar.  v.  No.  M. 


t*auclft  equina,  f»r<?  cnrried  itito  tlic  sac,  and  united  U\  it  in  the  jnitldle  lint 
(Fig*  210).  In  some  cases  tlm  skiti  is  more  or  Jea<i  deficient  over  tbf 
tiimonr,  exposing  the  membranes  thmngli  whicb  tlie  fluid  shines  as  tbrongh 
a  thin  lihidder.  On  tho  other  hand  thenkin  has  been  found  much  thicker  than 
natunil.  There  arc  often  otiier  defor- 
mities, sneh  as  ehibfoot,  haivlip,  hy- 
drocephalus, or  mi>ningocelc ;  and  if 
tho  child  survives  poinnanent  pamljHis 
of  the  sfihinctcr»  or  paraplegia  may 
result.  Hut  ti«  a  j^enera!  inle  such 
chiidrtm  do  not  long  survive.  Tho 
tumour  often  bursts,  and  fatal  convul- 
sions come  on,  or  the  child  m  too  weakly 
to  rusist  some  of  the  ordinary  aihnonts 
of  irifancy.  Still  there  ai'e  caaes  on 
record  in  which  a  person  with  spina 
bifida  has  liecn  known  to  survive  to 
and  beyond  middle  life  *  without  any 
apparent  drawback  from  the  disease  ; 
and  at  least  one  remarkable  instance 

is  reconled  in  which  a  tumour  which  i^a.  m  Bpiua  umK  tiiken  fruai  «  chft.i  who 
was  bolieved  to  have  been  a  Hpiiia 
l>ifida  (though  it  was  more  pwhjihly  a 
meningocele)  giiidually  lost  its  commiu 
ni  cat  ion  with  tho  cerebrospinal  canal  * 
and  waa  removed  from  the  back  of  the 
neck  as  a  wimple  cyst  ;*  and  other  instances  of  apontaneoua  cure  are  recorded. 
Viewing,  then,  tlie  great  danger  of  any  etTectual  Hurgicul  treatment,  it  seems 
better  to  watch  the  case  carefully,  and  not  to  interfei'e  unless  the  tumour  is 
growing.  In  that  case  the  tumuur  should  be  tapped  with  a  tine  trocar  on  on© 
aide^  since  when  the  nerves  are  in  the  sac  they  always  adhere  in  the  middle  line, 
and  as  much  of  the  fluid  j^hould  be  drawn  off  as  will  decidedly  rt^lieve  the  tension. 
A  shield  or  compress  of  guttapercha,  well  padded,  should  then  be  applied. 
Under  this  tiTatmeut,  by  repeatcnl  tappings,  some  cures  have  been  eflected.^ 
In  other  casts  there  seoms  no  doubt  that  a  mdical  cure  has  l»eeo  produced 
by  the  injection  of  tinctui'o  of  iodine.  Perhaps  the  best  plan  is  to  draw  off 
a  ^ood  part  of  the  Huid  tlirough  a  fine  tn^car,  and  then  inject  a  drop  or  two 
drops  of  the  pure  tincfure  of  iodine  into  the  remaining  fluid.*  Attempts 
have  been  made  in  turaonrs  which  are  pedunculated— »and  which,  therefore, 
are  less  likely  to  contain  the  cord  or  nerves— to  obliterate  the  neck  by  the 
gradual  pressure  of  a  clamp,  and  sneh  tumours  have  even  been  succeBsfully 
i-emoved.*  It  must  be  left  to  the  atirgeon's  own  judgment  whether  he  thiidcs 
it  justifiable  to  risk  this  last  resoarce*     The  pedunculated  condition  of  tho 

*  Id  a  published  ame  tho  patient  eorvived  to  the  ago  of  fifty,  a  ad  I  linvta  heard  of  oldof 
cases  in  privHto.    Sc«  Holmes'  '  Surg.  Di».  of  Childhood,*  p*  83. 

>  SoUy.  *Med.  Chie.  TrRim./  vol.  il  p.  19. 

*  Sir  A.  Cooper,  *Med.  Chir,  Trans./  vol.  ii. 

*  Brainnrtl  injocts  5  88.  of  n  solution  of  6  grs,  of  Kxiiuo  and  15  of  icd.  of  pot.  to  tho  cme.  of 
water,  washing  the  »ac  out  afterwardu  vitli  wati^r,  tind  ru  inji'Cting  farome  of  the  originAl 
cerubropinnnl  fluid.  VE3lpyiiu  iujoets  a  ipina  bifida,  tiko  a  common  hydrocele,  with  a  diluted 
dolulion  of  ioiiiin?. 

•  Wiljson,  iu  *  Piith.  Trnns./   vol,  xiv.  p.  *214.      Sevcfnl    other  cnifcs   hare    been   sinco 
recorded. 
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tumour  and  -its  high  position  are  doubtless  favourable  circumstances  for  the 
success  of  the  attempt.  Yet  it  might  be  argued  that  such  tumours  would 
very  probably  remain  inactive.  I  have  never  but  once  performed  the  opera- 
tion myself,  and  then  on  a  tumour  in  the  loins,  in  the  case  of  a  girl  eet.  8, 
whose  life  was  rendered  intolerable  from  permanent  paralysis  of  the  sphincters, 
but  spinal  meningitis  soon  set  in,  and  proved  fatal  by  opisthotonos. 

I  ought  to  add  that  there  are  tumours  which  may  be  mistaken  for  spina 
bifida.  I  have  seen  a  fatty  tumour  allowed  to  grow  to  an  enormous  size, 
under  the  idea  that,  being  situated  i^i  the  middle  line  of  the  spine,  it  was  a 
spina  bifida  ;  but  this  was  only  for  want  of  careful  examination.  But  con- 
genital subcutaneous  tumours,  when  situated  exactly  in  the  middle  line,  may 
lead  to  greater  difficulties.^  In  almost  all  spina  bifida  tumours,  however,  the 
sac  swells  up  when  the  child  cries,  and  the  edges  of  its  aperture  can  be  felt 
when  it  is  flaccid.  Some  malformations  are  classed  with  spina  bifida  in 
which  the  whole  spinal  laminco  are  deficient,  and  others  in  which  the  ven- 
tricles and  the  central  spinal  canal  are  distended,  and  the  substance  of 
the  cord  spread  over  the  sac,  but  they  are  of  little  practical  interest,  being 
incompatible  with  life. 

*  See  T.  Smith,  in  •  St.  Bartholomew's  Hospital  Reports/  vol.  ii.  p.  25. 
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lJ«|itiiTie  of  Muscles  am  Imblc  to  rnptin^  from  injury  sQch  as  occufb  not  nnfrequenlij 
\n  the  peehmil  muscle  when  a  man  in  falling  grasps  at  n  bar  nnt\  suddenly 
brings  the  whoh  momentum  of  his  body  to  bear  on  the  flapa  of  tlie  axilla; 
or  from  over- exertion,  as  in  common  in  the  gastrocnemius ; '  or  from  fipasm, 
as  occurs  somctimos  in  the  rectus  abLlominis  in  cases  of  tetanus  (see  page 
t>4).  The  nsiial  seat  ofruphim  is  at.  the  junction  of  the  musrle  and  tendon, 
but  it  very  commonly  al^o  takes  place  in  fhe  centre  of  tlie  mnsenlar  belly,  as 
is  seen  in  the  pcetoralis  major  and  the  biceps  llexor  euhiti,^  The  diagnosis 
ifl  easy  when  tbe  accident  la  recent,  from  the  hollow  which  replaces  the 
natural  outline  of  the  niuselo  ;  but  when  the  injury  is  of  some  slauiling,  and 
the  scat  of  rnptnrc  has  lieen  filled  up  with  the  produotsS  of  irdlammation,  it  is 
very  difficult  to  diwlinf^nish  it  from  some  fLirm  of  innocent  tumour. 

The  treatment  consists  in  relaxintr  the  muscle  by  some  appanituA  wdiieh 
will  bring  its  two  ectls  nearer  tcigether,  and  by  careful  and  even  iMmdag-ing-, 
in  order  to  push  the  miiHcnlar  fdjren  downwards  and  diminish  the  pip.  The 
prospects  of  ultimate  recovery  in  the  case  of  the  gastrocnemius,  which  is  the 
muscle  most  commonly  tbe  seat  of  this  injury,  ai-e  good.  Hunter,  we  are 
told,  *did  not  contlno  himself  to  bed  for  this  aecident,  but  eontiimeti  to  walk 
about  during  the  cure.  His  mode  of  Jreatmcnt  was  to  keep  the  heel  raised, 
and  to  compress  the  muecle  gently  with  a  mller,  by  which  any  fresh  separa- 
tion of  the  ends  of  the  tendon  by  Rpnsmodic  or  involnntaiy  contraetion  was 
prevented,  for  he  found  that  by  no  volnnttirtj  impulse  could  he  excite  tbem  to 
eontmct  after  the  rupture  of  their  tendon.  .  .  .  It  was  ascertained  at  Mr. 
Hanter'a  death  that  the  union  of  the  ruptured  tendon  was  by  ossiiio 
depoaition/ 


Inflnnnnia- 
liun  ijf 
tiiii'iioles. 


Inflammation  of  nmseles,  lis  far  as  it  can  be  distingnislied  from  thf*t  of 
other  parts,  occurs  visually  in  the  course  of  rheumatism  or  Ryphilis,  The 
*  gummatous'  lumonrs  which  form  in  the  later  secondary,  or  tertian,'  stages 
of  constitutionul  syphilis  may  often  be  rceiignised  in  large  musenhir  nmsses, 
Rueh  as  the  gastrocnemius  or  tlie  scajmlar  muscles,  fornjing  rounded,  hnrtl, 
moveable  tumours,  which  arc  painful,  especially  at  night,  and  are  very  slow 
in  their  progress,  Tiiey  show  very  little  tendency  to  suppurate.  They  are 
usually  fprickly  removed  by  a  course  of  iodide  of  potas-siam^  perhaps  as^sisted 
by  iodine  externally. 

The  sheaths  of  the  long  tendons  of  the  forearm  are  often  found  inflamed 

'  John  llutitcr  nipturLnl  llio  tctido  Achillifi  in  dnnping  at,  the  tigo  of  forty.— 11  iitit^jr's 
Works,  vol.  i.  p.  34. 

*  In  8ora«  Cixrv^  it  \h  pr^jLahle  tlint  <m\y  tin*  fn5*ci!i  covmn^  thi^  niiieclo  tiiny  hiiro  been 
torn » allowing  the  6liro»  to  protrudo  through  the  rout  when  I  ho  iiiumtIc  rittw,  hut  not  iiii'olring 
any  lYCtUrtl  lesion  of  the  musclt?  lliuAf, 
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after  excessive    exercise — as    after  a  hard   day's    rowing — forming  a  long  Inflamnui- 
sau sage- shaped  swelling,  inflamed  and  tender,  and  giving  a  peculiar  creaking  J*^j  ®^ 
sensation    to    the    finger  when    the   muscle  acts    and  sets  in  motion  the 
lymph  contained  in  its  sheath  ('  tenosinito  crepitante  *  of  French  anthers). 
This  inflammation  nsnally  subsides  rapidly  by  rest  and  the  application  of 
iodine. 

Whitlow  is  a  popular  name  given  to  inflammation  in  or  in  the  neighbonr-  Whitlow, 
hood  of  the  sheath  of  one  of  the  flexor  tendons  of  the  fingeis.  Surgically 
speaking,  however,  there  are  various  forms  of  this  disease.  The  common 
whitlow,  or  paronychia,  consists  usually  of  a  collection  of  purulent  fluid 
between  the  skin  and  epidermis  (^phlyzacious  pustule,'  as  it  is  sometimes 
called),  and  requires  nothing  but  the  division  of  the  epidermis  and  a  little 
common  dressing.  In  other  cases  abscess  forms  below  the  skin,  and  should 
be  early  opened.  This,  however,  involves  no  danger  to  the  finger.  But  the 
acute  inflammation  inside  the  sheath  of  the  tendon  (paronychia  tendinosa,  or 
periosteal  whitlow)  is  a  very  serious  disense,  and  is  too  often,  through  the 
mismanagement  of  ignorant  persons,  permitted  to  go  on  to  the  destruction 
of  the  finger  or  even  of  the  hand.  It  arises  usually  after  punctured  or 
poisoned  wound,  sometimes  without  known  cause,  as  a  deepseated  and  very 
painful  swelling,  generally  in  the  middle  phalanx  of  the  finger,  with  very 
little  redness,  and  with  a  very  slight  amount  of  swelling  compared  to  the 
pain,  which  is  oflen  so  violent  as  to  prevent  the  patient  from  sleeping.  The 
part  is  exquisitely  tender  ;  it  is  too  tense  for  fluctuation  to  be  felt,  but  matter 
will  generally  form,  and  an  incision  is  urgently  needed,  whether  suppuration 
has  or  has  not  taken  place.  The  relief  to  the  pain  and  tension  afforded  by  a  free 
and  deep  incision  in  the  middle  line  of  the  finger  is  decisive  and  immediate  ; 
and  if  the  incision  be  made  before  abscess  has  formed,  so  much  the  better  for 
the  integrity  of  the  part.  If,  on  the  other  hand,  it  is  delayed,  the  inflammatory 
effusion  will  separate  the  tendon  from  the  vessels  which  supply  it,  and  cause 
sloughing  of  the  tendon  ;  or  suppuration  will  penetrate  the  peiiosteum,  pro 
ducing  necrosis  of  the  phalanx ;  or  may  even  burrow  backwards  into  the  palm 
of  the  hand  and  destroy  the  whole  function  of  the  member.* 

The  incision  is  very  painful,  although  the  pain  is  only  momentary,  and 
therefore  chloroform  may  be  given,  especially  as  it  renders  it  easier  to  incise 
the  parts  with  the  requisite  freedom.  The  bleeding  should  be  encouraged  by 
putting  the  hand  into  warm  water.  Then  the  hand  should  be  elevated  on  to 
the  opposite  shoulder  and  a  large  poultice  applied. 

The  most  common  of  all  the  diseases  of  bursoB  is  that  enlargement  of  the  Hnune- 
bursa  patella;,  which  is  popularly  called  *  housemaid's  knee,'  inasmuch  as  jjjf^ ' 
women  of  this  class  are  most  liable  to  it,  from  the  irritation  of  constant 
kneeling  in  their  work.  It  is,  however,  by  no  means  confined  to  housemaids 
nor  entirely  to  the  female  sex,  though  men  ai'e  rarely  the  subjects  of  it.  The 
disease  is  also  sometimes  referred  to  injury  with  extravasation  of  blood  into 
the  bursa.  In  either  case  the  eff'usion  must  be  referred  to  inflammation, 
though  frequently  of  so  low  a  type  that  no  inflammatory  appearances  are 
perceptible.  It  forms  a  prominent  rounded  tumour,  covering  the  lower  part 
of  the  patella,  and  in  contact  below  with  the  capsule  of  the  joint,  usually  too 
teuse  to  allow  of  the  feeling  of  fluctuation,  though  in  other  cases  this  may  be 

'  See  two  cjises  recorded  by  Mr.  Tatum  in  *  Syst.  of  Surg.,'  2nd  ed.  vol.  iii.  p.  648,  in  both 
of  which  amputation  of  the  forearm  became  necessary. 
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perceptiblo.  Tliei-e  is  generally  no  pain  or  inconvenience  at  first,  except  v 
obsti-uction  wbich  Ibe  swelling  causes  to  kneeling;  but  afterwards,  fn?m  per- 
mstence  in  following  tbe  occnimtion,  acute  inflammation  often  comes  on,  wiii 
great  swelling,  codenia  aiid  redness  extending  around  the  joint^  mticb  pain, 
rigors,  and  other  feverisb  sjmptimis.  Sucb  cases  are  occaBionallj  niistj^kon  for 
abscess  in  tbe  joint ;  but  tbe  burietl  condition  of  the  patella  shows  that  the 
greater  part,  at  least,  of  the  abscess  is  external  to  tbe  articulation  ;  and  tbongh 
it  is  no  doubt  possible  for  a  bursal  abscsBS  to  make  its  way  into  tbe  joint,  yet 
it  very  rarely  happens.  Such  al)8cessD8  should  he  early  and  pretty  freely 
OT>entHl*  It  is  a  gmnl  plan  to  make  an  incision  in  front,  then  pass  in  a  direc*i 
tor  and  cut  down  on  its  point  on  either  side  of  the  cavity,  80  as  to  cnanrsf 
a  depending  opening  on  either  side.  Bui'sal  abscesses,  as  far  as  I  Jiave  seen^ 
almost  always  do  well. 

The  ordinary  chronic  enlargement  consists  at  first  merely  of  tbo  buraifc, 
filled  with  a  Euid  much  resembling  sjooria,  and  containing  small  por-^ 
tions  of  fibrine ;  at  other  times  more  or  less  blood  is  mixed  with  the  flaid, 
As  disease  progresses  the  walls  of  the  bursa  thicken,  the  portions  of  fibrioi 
in  the  fluid  increase,  forming  a  number  of  '  millet-seed  *  bodies,  which  can 
sometimes  be  felt  creaking  in  the  sac  when  it  is  handled.  As  the  thickness  of 
the  walls  increases  the  cavity  becomes  encroached  upon— tliongh  the  tnmonr 
may  increase  in  size  also — and  BomotimeB  the  cyst  is  converted  into  a  si>lid, 
fibrous  tumour.  Far  more  commonly,  however,  a  small  cavity  containing 
small  lumps  of  tiliriue  or  altered  blood  will  be  found  even  at  a  very  advanced 
period  of  the  disease;  and  even  when  the  tumoar  is  solid  throngbont,  itt 
centre  will  be  observed  to  be  much  seller  and  more  succulent  than  its  circnm^ 
ference  (see  Fig.  151,  p,  314). 

At  its  commencement  the  disease  is  very  amenable  to  treatment.  Perfect 
rest^  with  slight  counter-irritation,  as  by  tincture  of  iodine  or  a  blister,  re- 
peated from  time  to  time  as  may  seem  necessary,  will  remove  tbe  swelling; 
in  fact,  I  have  seen  many  of  these  bursa?  subside  altogether  by  simple  confine* 
ment  to  bed.  If  the  cyst  is  large,  but  not  thick,  there  is  no  objection  to 
drawing  otl"  the  fluid  with  the  aspirator,  and  then  strapping  the  part;  or  if 
the  fluid  re-colloci  applying  a  blister.  When  the  sac  is  very  thick  these  meanS; 
will  not  succeed.  A  scion  kept  in  till  it  causes  suppuration  will  produca 
the  obliteration  of  the  cavity,  and  the  thickening  will  to  a  great  extent  sub- 
side, but  not  entirely.  After  tbe  seton  an  irregular  cicatrised  niai^s  w*ill  bo 
left,  disagreeable  to  kneel  upon.  Besides,  the  treatment  is  painful  and  nofe; 
free  from  danger,  Incision  is  necessary  when  suppuration  is  clearly  present., 
and  is  quite  justifiable  when  it  is  only  suspected.  If  no  pus  is  found  the  sac 
is  evscnated,  and  will  probably  fill  up  by  gi^anulation.  Incision  and  pressure 
is  a  very  valuable  plan  of  treatment  in  many  cases,  much  less  dangerous  and 
painful  than  the  seton,  and  often  likely  to  obviate  the  necessity  of  removiJ. 
when  the  w^alls  are  even  of  considerable  solidity.  It  is  warmly  advocated  byl 
Mr.  Savory,*  who,  indeed,  says  *  it  may  be  adopted  in  almost  every  case.*' 
It  consists  merely  in  jiuncturing  the  enlarged  bursa  with  a  lancet  or  small 
knife  at  its  most  prominent  pai't,  evacuating  its  contents,  and  bringing  tbe^ 
walls  together  as  accurately  as  possible  with  stmpping.  The  patient  need' 
not  be  confined  to  bed,  though  this  is  in  my  opinion  desirable.  Sonietimea 
the  cyst  does  not  refill.  If  it  does  it  must  be  again  punctured,  and  will  then 
usually  suppurate,  when  a  poultice  is  advisable.     The  thickened  walls  mel 


*  'St,  Bart  hoi  umew's  Ibispitjil  Reports/  toL  ».  p.  70. 
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down  in  the  suppuration,  and  when  the  wound  closes  only  an  ill-defined 
hardness  is  left.  The  pressure  of  the  strapping  should  be  kept  up  in  cases 
which  do  not  suppurate  for  a  week  or  fortnight  after  the  cure  appears  com- 
plete. But  when  the  walls  are  much  thickened  the  total  removal  of  the 
tumour  is  the  most  advisable  course.  It  can  hardly  be  denied  that  the 
operation  involves  some  risk,  but  this  cannot  be  great,  for  I  have  removed 
many  such  tumours  and  seen  many  others  removed,  and  never  heard  of  any 
bad  consequences.*  The  surgeon  will  remember  that  the  lower  part  of  the 
tumour  is  in  contact  with  the  capsule  of  the  joint.  A  free  incision  is  to  be 
made  from  top  to  bottom  over  the  middle  line  of  the  tumour  and  the  skin 
fully  dissected  back  on  both  sides.  Then  the  upper  portion  of  the  tumour 
is  separated  from  the  periosteum  of  the  patella,  and  in  removing  the  lower 
part  from  the  contiguity  of  the  joint  care  is  taken  to  put  the  cellular  adhe- 
sions which  fix  it  on  the  stretch  and  divide  them  with  the  edge  of  the  knife 
turned  towards  the  tumour.  In  this  way  it  is  impossible  to  wound  the 
joint.  The  wound  is  to  be  strapped  up  carefully,  and  the  limb  put  on  a  splint 
and  carefully  bandaged  from  the  foot  upwards. 

Numerous  other  burssB  exist  in  the  normal  condition  or  are  developed  Aflwtiona 
from  constant  friction  between  the  skin  and  an  underlying  bone.  There  is  bura*.'^"' 
one  on  the  anterior  aspect  of  the  upper  end  of  the  tibia,  between  the  tubercle 
of  the  tibia  and  the  ligamentum  patellro,  which  is  occasionally  though  rarely 
found  enlarged  ;  one  over  the  olecranon,  which  is  peculiarly  apt  to  enlarge  in 
miners,  from  the  attitude  in  which  they  constantly  work,  and  is  then  denomi- 
nated *  miner's  elbow  ;'  and  several  in  the  popliteal  space,^  one  of  which,  that 
beneath  the  tendon  of  the  semi-membranosus  muscle,  is  comparatively  often 
enlarged,  and  when  it  shares  the  pulsation  of  the  popliteal  artery  has  been 
mistaken  for  aneurism,  though  such  a  mistake  can  only  be  accounted  for 
by  carelessness.  The  bursa  under  the  tendon  of  the  psoas  is  another  instance 
in  which  a  natural  bui*sa  is  occasionally  enlarged.  The  subject  has  been 
treated  of  in  reference  to  the  diagnosis  of  hip-disease  on  p.  444.  None  of 
these  bursal  enlargements  (if  we  except  the  last)  are  diflBoult  of  diagnosis  to 
one  who  remembers  their  position  and  the  fact  of  their  occasional  diseased 
condition.  But  if  any  hesitation  is  felt  as  to  the  nature  of  the  tumour  the 
grooved  needle  will  solve  the  difficulty  at  once.  They  must  bo  treated  in 
the  same  way  as  housemaid's  knee,  by  blisters,  iodine  injection,  or  incision. 
And  if  they  suppurate,  as  some  are  very  prone  to  do,  especially  that  over  the 
olecranon,  they  should  be  laid  pretty  freely  open.  Suppuration  in  this  bursa 
often  produces  a  diffused  inflammation  extending  down  the  forearm,  which 
is  sometimes  mistaken  for  phlegmonous  erysipelas,  but  which  really  requires 
no  treatment  beyond  the  free  evacuation  of  the  bursal  abscess. 

In  treating  the  burs89  which  are  comparatively  often  found  in  the 
popliteal  space  the  surgeon  must  remember  that  those  at  the  outer  side  of 
the  ham  almost  always  communicate  with  the  joint,  and  that  beneath  the 
tendon  of  the  semi-membranosus  not  unfreqnently  does  so.  Great  care, 
therefore,  is  necessary  to  examine  the  limb  in  various  positions,  in  order  to 

'  Mr.  Erichsen  speaks  of  the  occasional  occurronco  of  abscess  spreading  into  the  ham, 
■which  he  attributes  to  the  layer  of  deep  fascia  having  been  divided,  which,  after  surrounding 
the  knee,  is  fixed  to  the  borders  of  the  patella.  *  Sc.  and  Art  of  Surg.,'  6th  od.  vol.  ii.  p. 
250.  I  have  never  seen  this  complication,  but  it  furnishes  another  motive  for  carefully 
keeping  the  edge  of  the  knife  on  the  tumour  during  the  dissection. 

*  For  an  account  of  the  normal  anatomy  of  those  bursse  see  Gray's  *  Anatomy,*  7th  ed. 
p.  416. 
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aacertain  wbetlier  fcbis  is  tho  case  before  any  active  treatment  is  andert^tike 
The  eomtnuoicalioii,  U  it  exists,  can  g^enerally  be  opened  by  flexing  the  knee^ 
and  then  mnw  or  all  of  the  fluid  in  the  bursa  can  be  pressed  back  into  the 
joint.  Wben  this  is  the  case  no  openition  is  admissible.  When  the  buraa 
does  not  appear  to  commnnicate  with  the  joint,  if  the  patient  sneers  mncb 
inconvenience  from  the  presence  of  the  tumour^  and  external  applications 
with  rest  liave  failed  to  cure  it,  it  will  be  juntifiable  to  inject  it  with  iodine, 
or  to  put  a  fine  aeton  throug^h  it.  But  such  bursre  often  exist  and  attain  a. 
large  size  without  ^ving  the  jiatient  any  trouble.  I  saw  a  man  the  other 
day  who  had  been  for  more  tlian  ten  years  an  able  seaman  in  her  Majesty*8 
navy,  Jind  who  had  never  sii  fife  red  in  the  least  from  the  presence  of  the  bars^ 
though  it  wfis  unusually  large. 

Bai"S€e  of  new  formation  arc  found  over  the  displaced  bones  in  clabfootf 
ovet"  the  end  of  the  fibula  in  tailors,  and  ia  many  parts  of  the  body  subject  to 
pressure  ;  and  accidental  or  irregnlar  bursie  are  met  with  in  various  part* — 
e.g.  over  the  hyoid  hone  or  larynx — but  they  seldom  grow  to  a  size  requiring 
any  serious  ti'eatmeot. 

Buuiuii.  A  bunion  is  a  bursa  formed  over  the  half- dislocated  phalanx  of  the 

toe  from  the  pressure  of  the  boot.  It  is  often  followed  by  destmctive  diseaae 
of  the  joint.  But  it  does  not  always  (at  leitst  at  first)  cauimunicate  witli  it. 
When  the  atfeetion  is  eon  fined  to  mere  inflammation  of  the  bursa  rest  and 
soothing  applications  will  probably  subdue  It,  and  its  recurrence  must  be 
obviat.ed  by  some  change  in  the  shape  of  the  boot.  If  it  suppurates  it  is 
better  to  allow  it  to  burst  without  interference ;  but  if  the  matter  will  not 
eome  to  the  surface  it  must  be  incised,  and  then  if  it  does  not  seem  to  com* 
municate  with  the  joint  its  interior  may  be  rubbed  with  lunar  caustic  or  the 
strong  nitric  acid,  in  order  to  procure  its  ohlltcnitioih  If  the  joint  ia  in- 
volved  the  shortest  and,  on  the  whole,  the  best  coui'so  for  the  patient  is  to 
amputate  the  loc»  thougfi  if  the  patient  wishes  it  there  is  no  objection  lo  the 
resection  of  the  diseased  joint.  It  is  doubtful,  however,  whether  this  opem* 
tion,  even  if  successful,  will  leave  the  foot  more  useful  llian  after  amputation 
of  the  toe. 

G«ngUon.  Ganglion  is  the  name  given  to  an  enlarged  bursa  which  is  'developed  in 

connection  with  one  of  the  tendons.  Such  bursie  arc  most  common  on  th© 
buck  of  the  wrist,  on  or  near  the  extensor  scrundi  internodii  pollicis,  though 
they  are  not  rarely  developed  in  other  tendons.  The  exact  connection  of  tJie 
sac  with  the  tendon  does  not  seem  to  be  quite  clearly  ascertained.  It  forms 
a  small,  hard,  round  swelling  at  the  back  of  the  joint,  and  the  main  symp- 
tom which  it  causes  is  weakness  of  the  wi'iist  and  hand,  sometimes  to  an 
extent  which  is  hard  to  reconcile  vviLb  the  apparent  tHviality  of  the  afl^ection. 
It  has  been  clearly  proved  that,  in  some  cases,  at  any  rat^,  a  ganglion  owt*^ 
its  ongin  to  a  protrusion  of  the  synovial  membrane  of  the  wrist  or  carpal 
joints,*  and  this  is  probably  often,  if  not  always,  the  nature  of  those  ganglia 
which  present  deep  in  the  wrist  under  or  close  to  the  iiidial  artery  ;  but  that 
the  more  superficial  and  moveable  ones  are  formed  in  the  same  way  is  at  any 
rate  unproved,  Nor  is  it  proved  or  probable  that  lu?  a  rule  they  have  any  open 
communication  with  the  sheaths  of  the  tendons,  though  the  v  are  believed  to 
he  often  developed  by  an  outgrowth  from  t!iem  originally,  the  commuiiication 
between  which  and  the  sheath  of  the  tendons  has  become  ohHterated, 

•  There  its  a  prtspiiKirioa  in  tlie  Museum  of  St  Oeorg*^*s  Hoapitnl  showing  such  a  com^ 
muaicatiua  in  a  C4i»e  of  giiiigliou.     See  aim  Nclulou,  *  Path.  Chir./  vol.  \\  p.  905* 
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A  gang] ion  almost  always  contains  a  clear  gelatinous  flaid  exactly  resem- 
bliug  thin  jelly. 

The  treatment  consists  in  freely  dividing  the  ganglion  snbcntaneonsly, 
squeezing  out  the  contents,  and  applying  pressure.  The  old  rough  method  of 
bursting  the  sac  by  the  blow  of  a  book  or  by  forcible  pressure  was  essentially 
the  same,  but  it  is  far  less  certain,  more  painful,  and  is  besides  excessively 
rough  and  unsurgical.  It  is  far  better  to  pass  in  a  tendon-knife  at  a  little 
distance  from  the  small  round  lamp,  apply  its  edge  fairly  to  the  side  of  the 
tumour,  and  cut  the  sac  across  as  freely  as  possible.  Then  all  the  contents  of 
the  sac  are  to  be  squeezed  out — ^whether  through  the  puncture  or  into  the 
cellular  tissue  does  not  matter — and  pressure  is  to  be  applied  by  means  of  a 
piece  of  sheet-lead  or  other  firm  substance  carefully  sti*apped  on  to  the  re- 
mains of  the  sac.  This  method  succeeds  in  the  great  majority  of  cases,  but 
in  some  the  tumour  re-fills  even  after  it  has  been  subcutaneously  divided 
with  all  possible  care  many  times.  Such  cases  may  usually  be  cured  by  a 
seton  of  two  or  three  threads  run  through  the  sac,  and  kept  in  till  suppura- 
tion is  set  up,  when  it  can  be  withdrawn.  If  this  also  fails  the  choice  is 
between  laying  the  ganglion  open  and  dressing  in  the  cavity  till  it  fills  up,  or 
dissecting  it  out. 

The  compound  palmar  ganglion  is  a  tumour  or  cyst  developed  in  the  Compound 
sheath  of  the  common  flexor  tendons  passing  under  the  annular  ligament  of  EJngUon. 
the  wrist.  It  forms  a  tumour  which  presents  in  the  forearm  and  in  the  palm, 
extending  on  both  sides  of  the  annular  ligament  which  binds  down  its  central 
part;  and  often,  on  making  the  patient  move  his  fingers,  a  creaking  sen- 
sation is  perceived,  caused  by  the  *  millet-seed '  bodies  which  are  found  in 
it.  These  are  small  masses  of  lymph,  often  very  numerous,  which  are 
almost  always  contained  in  these  compound  ganglions.  The  wrist  is  very 
much  limited  in  its  movements  in  these  cases,  and  some  of  the  fingers  also 
are  sometimes  entirely  deprived  of  motion,  flexed  into  the  palm,  and  utterly 
useless.  The  main  obstacle  to  the  cure  of  the  disease  is  the  presence  of  the 
millet-seed  bodies ;  when  these  are  evacuated  the  case  generally  does  well. 
I  have  never  hitherto  seen  a  case  of  this  disease  in  which  any  progress  to 
cure  was  made  until  these  bodies  had  been  evacuated,  and  I  have  now  given 
up  as  useless  any  attempts  to  cure  it  by  blisters  or  injections.  The  best  plan 
is  to  make  a  limited  incision  into  one  part  of  the  tumour  (that  in  the  forearm 
is  usually  selected)  and  press  out  all  the  millet-seed  bodies,  emptying  the  sac 
as  completely  as  possible.  Strapping  should  bo  applied  methodically  from 
below  upwards,  so  as  to  keep  the  parietes  of  the  sac  as  closely  as  possible  in 
contact,  in  the  hope  that  they  will  close,  and  that  no  further  inflammation 
will  occur.  In  all  the  cases,  however,  that  I  have  seen  suppuration  has  taken 
place ;  but  this  has  not  interfered  with  the  success  of  the  treatment.  Unless 
the  suppuration  is  unusually  violent  or  some  complication  should  occur,  the 
prognosis  is  good,  and  the  patient  generally  recovers  the  entire  use  of  the 
hand  and  fingers. 

Muscles  are  subject  to  various  degenerations,  some  of  which  constitute   Degenera- 
definite  and  important  surgical  affections  ;  others  are  rather  the  consequences  jauade, 
or  accompaniments  of  disease,  or  are  mere  pathological  curiosities.     The  Simple 
atrophy  which  follows  on  disuse  requires  no  further  notice — the  muscle  is 
merely  smaller,  but  without  any  change  in  the  anatomical  structure  of  its 
fibres.     Clearly  contrasted  with  this  is  the  *  progressive  muscular  atrophy  * 
of  Cruveilhier,  in  which,  from  some  general  cause  which  is  not  at  present 
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progrcsMivo  completely  ttiulerstood,  the  muscnlar  tiKsue  in  one  or  Tiioit*  regions  becomes 
vvitliuat  Htiy  knowu  iiijoiy  or  other  rojusim,  wanted — the  wasting' extendi  dm 
ing  an  indefinilo  period,  invokes  fresh  groups  of  rnnsclea,  and  may  go  oo 
the  paticiit*K  death.  The  disease  is  often  hereditary,  and  it  aflbctis 
the  male  memhei*s  of  thu  fiimily^  In  other  cases  it  has  been  thought  to 
excited  by  cold  and  damj),  or  by  syphilia*  Cruveilhier  btdievcd  that  ill 
dificaso  depended  on  degeneration  of  the  anterior  or  motor  roots  of  til 
spinal  nerves ;  but  this  seems  contradicted  by  the  result  of  poBt-mortel 
examinution  in  many  cases  wheix?  no  such  lesion  existed.  Dr*  litxjkhai 
Clurko  l«(  lii^VL'S  that  the  essence  of  the  disease  consists  in  'lesions of  thegn 
substance  of  the  cord,  consisting  chiefly  of  areas  of  what  bo  calls  granoll 
and  fluid  disintegration/  and  other  pathologists  have  supported  this  stati 
ment,  which  is  rendered  still  more  probable  by  the  fact  that  symptoms  idd 
tiail  with  the  hereditary  alft/ction  have  been  noted  incases  of  obvionsdise^ 
of  the  spinal  cord.  It  is  probahlc,  therefore,  that  the  disease  should  be  clo&si 
with  those  of  the  nervous  conti*eB;  yet,  as  this  is  not  yot  absolutely  proved,: 
is  generally  still  assigned  to  those  of  the  muscles.  It  commences  most  coa 
monly  in  the  upper  extremity,  and  usually  with  wasting  of  the  ninscles  o 
the  palm,  spreading  upward.s  to  those  of  the  arm,  chest,  abdomen,  and  last] 
to  those  of  respiration  and  deglutition.  More  rarely  it  begins  in  the  thor^ 
and  still  more  rarely  in  the  lower  limbs.  The  weakness  is  accompanied  by 
hms  of  co-ordination,  pi'oducing  uncertainty  in  the  movements,  with  cram| 
and  twitches  in  the  part-  Sensation  is  usmilly  umilfeeted.  Occasionally  tliRl 
is  some  numbness,  and  pain  is  complaiuod  of  in  the  affected  muscles  in  aboi] 
half  the  cases.  The  wasting  does  not  involve  the  whole  muscle.  On  txl 
eroseopic  examination  side  by  si  do  with  the  wasted  fibres  are  seen  otbol 
which  are  perfectly  natural,  and  t lie  same  is  the  case  to  the  naked  eye.  Til 
atrophy  is  accompanied  by  granular  or  fatty  degeneration  of  the  muscul| 
tissue,  the  sarcous  elements  being  replaced  by  granules  or  fat-cells,  while  ill 
strias  have  become  more  or  less  indistinct.  In  other  cases  a  rarer  dcgcncrl 
tion  is  found — the  uuxj^i/  or  vifreott^ — in  wliich  the  hbrcs  blvc  changed  into 
tmnsparent  homogeneous  sntefeauce,  in  which  no  stria?  can  be  seen,  and  til 
muscle  resembles  a  piece  of  tendon  or  aponeurosis. 

The  treatment  of  this  disease  is  rarely  satisfactory.  Strict  attetition  | 
the  getioral  health,  the  ti'catmcnt  of  any  syphilitic  taint  which  may  be  prl 
sent  or  be  suRpcctetl,  the  prolonged  use  of  galvanism  in  its  various  forrai 
and  the  use  of  the  warm  sulphur-oua  water  of  Aix-la-Chapelle,  appear  to  h 
of  admitted  vaUio.  Medical  treatment  may  succeed  in  some  cases,  and  if  i 
the  drugs  which  are  most  likely  to  be  of  value  are  arsenic,  phosphorus,  am 
the  mineiTil  tonics,  as  zinc  or  iron.  But  to  be  etheiieious  these?  remedies  mnj 
bo  long-con t in uedj  in  small  doses.  Dr.  Lockhfiri  Clarke  suggests  tlie  tri 
counter-irritation  to  the  spine. 

Besides  these  two  well-marked  forms  of  atrophy  there  are  othoi 
which  the  atrophy  of  disuse  is  variouHly  combined  with  fatty  or  granulu] 
degencnition,  4n  acute  diseases,  alcoholism,  lead-poisoning,  rheumatism,'  Sus^ 
but  as  this  is  merely  a  subordinate  feature  of  the  gencml  disease,  nothin] 
further  need  be  said  ahout  it.* 


Two  forms  of  degeneration  of  muscles  in  childhood  claim  notice  hon 
L  IiihuUilc  paralysis,  or  *  es.sential '  paralysis,  so  called  because  it  is  not  saa 

*  I  till  not  Bjioak  here  of  '  Irn'omotor  utaxy/  rfgjinhng  it  n^  lying  more  ia  the  proriii^ 
of  a  trt'i^litio  oil  medicine;  uad  I  apply  tho  tuimc  obiH.'nratious  la  trichiDi^isifi. 
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posed  to  bo  connected  with  any  morbid  state  of  the  nervous  centres.  We 
may  fairly  reserve  our  opinion  on  the  latter  point.  No  proof  has,  it  is  true, 
been  obtained  hitherto  that  the  spinal  cord  is  affected  in  infantile  paralysis ; 
yet  the  symptoms  point  strongly  to  disease  either  of  the  cord  or  nerves  as 
the  cause  of  the  paralysis  which  so  speedily  occurs  in  a  muscle  or  group  of 
muscles.  The  disease  begins  usually  after  a  feverish  attack,  or  sometimes 
during  teething,  after  convulsions,  in  some  cases  without  any  noticeable 
derangement  of  the  general  health.  The  muscular  affection,  whether  pre- 
ceded  by  general  ill-health  or  no,  is  in  itse?f  sudden.  It  usually  affects  the 
lower  extremities,  and  either  the  whole  limb  or  groups  of  its  muscles,  or  a 
solitary  muscle  may  be  affected.  Less  commonly  it  is  noticed  in  the  upper  ex- 
tremity. The  muscle  which  is  most  commonly  affected  alone  is,  I  think,  the 
deltoid.  The  stornomastotd  is  also  sometimes  alone  affected.  When  special 
groups  of  muscles  of  the  leg  are  paralysed  the  corresponding  form  of  clubfoot 
follows  from  the  unbalanced  action  of  their  antagonists.  Paralysis  affecting 
the  muscles  of  one  buttock  sometimes  leads  to  a  suspicion  of  hip  disease,  but 
is  easily  distinguished  from  it  on  attentive  examinatioa  by  the  perfect  freedom 
and  painlessness  of  passive  motion. 

When  the  disease  is  inveterate  nothing  can  be  done  except  to  restore  the 
limbs  by  tenotomy  and  mechanical  appliances  to  such  a  position  as  may  bo 
most  useful  to  the  patient,  if  he  has  the  power  of  using  them  in  any  degree. 
But  in  early  cases  a  cure  may  fairly  be  hoped  for  from  the  persistent  use  of 
galvanism,  from  exciting  the  muscles  to  voluntary  action  as  far  as  is  possible,^ 
from  tonics,  such  as  strychnia,  and  from  shampooing  or  rubbing  the  limbs. 

2.  The  other  form  of  paralysis  in  childhood  is  that  curious  disease  called 
*  pseudo-hypertrophic  paralysis,'  or  *  Duchenne's  disease.'  The  subjects  are 
more  or  less  idiotic.  After  a  stage  of  partial  paralysis,  or  weakness  of  the 
lower  limbs,  which  may  last  several  months,  the  patient  being  quite  unable 
to  stand  or  walk,  the  stage  of  hypertrophy  commences,  in  which  the  gastro- 
cnemii,  the  gluteal  muscles,  and  those  of  the  loins  become  very  much 
swollen.  The  swelling,  however,  or  apparent  hypertrophy,  is  found  to  be  due 
not  to  any  real  hypertrophy  of  the  muscle,  but  to  an  abundant  formation  of 
connective  tissue  or  fat,  or  both,  amongst  its  fibres,  which  are  themselves  at 
least  at  first  healthy  and  present  the  normal  response  to  galvanism.  In  the 
third  stage  (which  may  bo  deferred  for  years  after  the  commencement  of  the 
second)  the  limbs  begin  to  waste,  complete  paralysis  ensues,  and  the  patient 
dies  sooner  or  later,  unless  some  accidental  malady  carries  him  off. 

'  During  its  first  stage  the  disease  is  sometimes  curable.  Duchonne  has 
recorded  two  such  cases.*  But  in  the  second  stage  scarcely  any  hope  of 
recovery  can  be  entertained.  The  treatment  consists  chiefly  of  local  Faradi- 
zation and  shampooing.* — Lockhart  Clarke. 

Muscles  are  subject  to  all  the  forms  of  tumour  described  in  Chap.  XVII.,  Tumoum 
but  I  do  not  know  that  their  occurrence  in  muscles  is  a  fact  of  any  special  *^*" 
significance.  I  have  spoken  on  p.  325  of  the  singular  cases  in  which  muscles 
ossify,  or  where  loose  bony  tumours  are  found  to  be  developed  in  them.  The 
gummatous  tumours  due  to  syphilis  sometimes  attain  an  enormous  size,  and 
in  one  well-known  case  ^  the  scapula  was  removed  for  such  a  growth.  They 
are,  however,  almost  always  amenable  to  internal  remedies. 

'  Much  good  often  results  from  putting  the  child  in  a  *  go-cart,*  where,  in  order  to  move 
about,  the  affected  muscles  must  be  called  upon  to  act. 

•  *  De  la  Paralysio  musculairo  pseudo-hypcrtrophique.'    Paris,  1868. 
■  South,  in  *ralh.  Trans.,'  vol.  vii.  p.  346. 
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The  varioua  deformities  whicli  are  treated  of  in  tliis  cliapter,  and  of  which 
clubfoot  Ilia  J  l>e  taken  aK  the  type,  as  it  is  also  by  far  the  most  froqaent 
exariii«leTare  due  to  perniaiieiit  con  traction  of  the  muscles,  the  result  eitlier  of 
tlie  it'laxation  of  their  antagonists  from  paralysis,  of  a  tonic  spasm  in  their 
own  substance,  or  of  some  change  in  the  structure  of  the  muscular  fibres 
leading  to  their  permanent  contraction.*  It  is  very  difficalt,  indeed,  to  deter- 
mine the  share  winch  paralysis  or  spasm  respectively  may  have  in  prodncing 
the  conf^cnital  forms  of  the  malady,  but  in  many  of  the  no  q- con  genital  cases 
the  deformity  clearly  depends  on  infantile  paralysis.  Congenitid  cases,  on  the 
other  hand»  seem  more  of  a  spasmodic  natnrc,  though  the  spasm  relaxes  to  a 
a  great  extent  in  sk^'p  or  in  yawning,^  and  they  are  accordingly  generally 
Ix^lieved  to  depend  on  some  abnormal  state  of  the  nervous  centres^  though 
what  that  state  is  remains  unknown*  The  cases  in  which  deformity  is  pro- 
duced by  disease  of  the  muscles  themselves  irrespective  of  spasmodic  or 
paralytic  deformity  are  purely  exceptional  The  main  point  to  determine  in 
the  treatment  of  deformities  is  their  curability  by  or  without  surgical  opera- 
tion. The  milder  cases  of  deformity,  whether  spastic  or  paralytic,  may  be 
remedied  by  gradual  extension  by  means  of  appropriate  apparatus,  and  some 
even  by  the  nmnipulations  of  the  nurse  or  mother  j  but  fur  cases  of  ordinary 
severity  tenotomy  is  rctpiired  before  the  application  of  the  instrntuent  in- 
tended to  place  the  parts  in  the  natural  position. 

Tenotomy,  or  the  snbcutaneons  division  of  tendons,  is  an  operation  now 
very  extejisively  pi'iLctised,  but  for  which  the  surgical  profession  is  indebted 
to  the  genius  of  a  surgeon  still  living — the  illustrious  Stromeyer.'  It  con- 
sists in  passing  a  small  thin  knife  through  a  niinote  puncture  close  to  the 
contracted  tendon,  dividing  it,  if  possible,  without  injuring  any  part  in  its 
Ticinity ;  then  withdrawing  the  knife,  closing  the  wound  carefully  and  allow- 
ing it  to  heal,  whicli  in  almost  all  cases  it  does  by  the  process  of  first  iuten^ 

'  This  chango  h  ctiIIhI  l>y  Anioriinii  j^iirgponfl  *eontraitur^*  und  i»  rljiefly  exenip7iBcd  l»y 
tilt-  filalD  of  tlio  nmscti^s  on  tin*  fl<'Kctl  Kitle  of  n,  permanontly  contract etl  joint,  nit  !he  hip  or 
knee* 

*  See  Dr.  LittlD*»  ohBttrrntionis  on  tin's  tiond  in  "  Sysl.  of  8nrg./  voh  lii.  pp,  66fl  t*t  seq* 
■  Mr,  Athitnfi  wiys  :  •  On  FoIk  28,  1831.  8lTOmo5'nr  flr^t  dividi^d  ilio  tendo  Aohillis  by  mh- 
cutaneous  pnnctnro  in  »i  cane  of  non-cnngonitjil  equinoVrtni§  in  n  boy  np^vd  nineteen.  No 
inflniimintion  followed.  By  j^nidual  ext^^neion  titc  deformity  was  cured  in  two  nionUis.  and 
the  Loy  allowed  to  watk  villi  ii  steel  support  to  the  Loot.' — *  Jitjtft'«  Mjigazinu/  1833,  vol. 
xjtxix.  p.  196.  Bnl  though  8(romeyer*M  priority  in  the  praotieal  us©  of  tenotomy  h  titidis- 
putod*  Iho  priority  ill  th<'  KUggi**ition  is  due  to  iKlpfch^  as  Stromeyr  h»ia  cxpresslj  pointe<l 
out.  Jolin  Hunter^  Jiftor  hv^  Ijad  suffered  in  his  own  peri*on  from  rupture  of  the  tendo 
Achillin  (s&c  p.  464),  inves'ti;uitctl  the  prtwcs*  of  uniun  after  stilxrutaneous  division  of  Uio 
ten  do  A  (hi  Ilia  in  dogs,  and  Ids  propanitions  nre  still  in  the  Mn«L^uni  of  the  College  of 
Surgeons.  He  camo  to  tile  perfectly  conf^ct  couclasjon  thrtt  the  process  •  wns  simiUr  to  tJiHi 
of  fnictured  bones  where  the  akin  ib  not  woundDd.'  In  tiu%  IlunCor  inny,  oh  Mr.  A«Iiuiie  hut 
suid,  bo  regarded  as  the  originator  of  sulicu bi noons  hnrgcry. 
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tion.  The  upper  end  of  the  divided  tendon  retracts  in  its  sheath,  and  the 
latter  becomes  filled  with  lymph,  in  which  fibrons  tissue  is  developed,  very 
much  as  a  simple  fracture  is  united.  This  fibrous  tissue  is  at  first  soft,  and 
eiisily  yields  to  an  extending  force  (Fig.  220)  ;  and  the  subsequent  treatment 
consists  in  gently  drawing  it  out  to  the  required  length.  When  this  process, 
is  completed  the  uniting  material  is  thinner  than  the  natural  tendon,  and  the 
muscle  comparatively  weak  ;  but  it  gradually  acquires  strength  and  breadth, 
and  when  examined  some  time  afterwards  so  closely  resembles  the  original 
tendon,^  that  the  difierence  is  only  visible  on  a  fresh  section,  and  after  very 
close  examination.  Sometimes  after  division  one  or  both  ends  of  the  divided 
tendon  may  adhere  to  a  neighbouring  bone,  and  the  function  of  the  divided 
muscle  may  thus  be  lost,  at  any  rate  for  the  time.  Still  it  seems  that  these 
adhesions  often  give  way  ultimately,  and  the  muscle  resumes  its  functions ; 
and  even  if  not  the  limb  will  probably  be  very  useful.  The  tendo  Achillis, 
which  is  the  most*  important  of  the  tendons  usually  divided,  lies  too  far  away 
from  the  tibia  to  be  subject  to  this  accident. 

In  other  cases  the  tendon,  if  divided  near  its  insertion,  may  form  for  itself 
an  entirely  new  attachment,  as  was  the  case  in  the  instance  from  which  Fig. 
221  was  ta^ken.  But  in  such  a  case  the  operation  will  probably  be  as  suc- 
cessful as  if  the  two  ends  of  the  tendon  had  been  united  in  the  ordinary  way. 


Fio.  220.  A  epecimcn  showing 
the  conditiun  of  the  tcndo 
AohilUs  in  an  adult  22  days 
after  its  division.  The  opera- 
tion had  been  performed  in 
order  to  aaidst  in  the  redac- 
tion of  a  coDi]:)ound  fracture 
of  the  leg*  Amputation  be- 
came neceraary  at  the  above 
period.— From  St.  George's 
Hospital  Museum,  Scr.  iv. 
No.  20. 


Fif».  221.  An  eyc.fihowinfrthe  union  of  the  tendon  of 
the  ext4>rnai  rectus  muscle,  after  its  division  in  n 
case  of  pquint.  Tlie  patient  died  of  phthinis  a 
month  after  the  operation.  The  muscle  (which  is 
seen  at  the  upper  part  of  the  figure)  is  now  con- 
nected to  the  sclerotic  by  a  long  thin  bundle  of 
fibrous  tissue.  T\\e  insertion  of  the  original  ten- 
don into  the  tunica  albuginca  is  perfectly  distinct, 
and  appears  qnilc  separate  from  tlie  new  uniting 
material.  The  latter  was  so  firm  that  it  allowed 
of  forcible  traction  without  giving  way.  The 
deformity  appeared  to  \ie  curetl.~8t.  George's 
Hospital  Museum,  Ser.  iv.  No.  7. 


I  mention  these  irregularities  in  the  method  of  union,  inasmuch  as  they 
have  been  made  the  ground  for  decrying  the  operation  of  tenotomy  altogether, 

'  The  prcx^ees  of  union  in  divided  tendons  has  been  moat  minutely  described  by  Mr.  W. 
Adams,  *  On  the  Repnnitive  Pnxjess  in  Human  Tendons  after  Division.'  I  would  refer  the 
reader  to  the  4th  chapter  of  that  work  for  many  details  for  wliich  space  fails  me  here. 
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except  as  fipplied  to  t!ie  tcndo  Ai'hillis,  and  for  substituting  extension  for  it 
as  tlio  ^eiientl  method  uf  Ireating  flubloot.^  Mr.  Biirvvcll  ia  impressed  with 
tilt;  Ixjlicf  tliat  ahvv  the  divisiuii  of  the  tibialis  posticus  and  other  det^ply- 
Boated  tendons  the  tendon  often  does  not  unite  in  its  natural  relations,  and 
thai  a  lameness  ia  left — ^*  less  apparent,  perhaps,  but  certainly  more  incuiable 
than  tlie  original  diseaae.*  I  can  only  say  that  after  the  appearance  of 
Mr.  Biirweirs  paper  1  have  carefully  examined  many  cases  under  my  own 
and  other  surgeons'  care  in  wliich  these  tendons  have  been  divided^  and  have 
failed  to  verify  ilr,  Harweirs  statement.  The. foot,  in  favourable  cases,  is 
very  nearly  natui*al.  Beyond  some  flattening  of  the  arch  and  widening  of 
the. sole,  there  is  little  change  in  its  external  ap]>earance^  and  the  patients 
walk  nimbly  and  with  no  perccptiblo  limp.  Nor  is  Mr.  Barwell's  method  of 
extension,  by  means  of  intliarubber  corda^  booked  on  to  splints  which  are 
kept  in  place  by  plaister,  at  all  easy  to  apply  snccessfully  in  cases  where  the 
deformity  is  serious,  since  the  tniction  necessary  to  correct  the  defomiitj 
will  either  ptill  the  splints  off  or,  if  they  are  more  securely  fastened  by  the 
strapping,  the  hitter  will  cut  into  the  skin.  My  own  trials  of  tins  method  have 
consequently  been  disappointing ;  yefc  its  principle,  that  of  sabstitnting 
gradually  increasing  clastic  tension  for  the  muscles  which  are  paralysed,  is 
so  obviously  sound  for  the  treatment  of  paralytic  deformity,  that  I  thought  it 
right  to  direct  the  reader *8  attention  to  it  I  consider  it  a  valuable  method 
of  treatment  in  the  slighter  cases  of  paralytic  deformity,  though  Mr.  Bar- 
welTs  statement  of  the  evils  attending  tenotomy  seems  overdrawn,  and 
tenotomy  is  still  in  general  use  in  all  ordinary  eiises. 

TL'iiotoniy  is  generally  emploj^ed  in  the  ease  of  clubfoot*,  sometimes,  as 
the  case  from  which  Fig.  220  was  drawn,  to  facilitiite  the  reduction  of  a  - 
fractured  bone,  sometimes  of  a  dislocation  ;  also  for  squint  and  wryneck,  and 
in  various  deformities,  as  those  produced  by  diseased  hip,  knee,  &l\  ^tuaelcs 
also  are  occasionally  divided,  either  subcutiineously  or  otherwise,  in  plastic 
operations,  as  the  levator  palati  uiolHs,  in  slaphyloraphy.  In  all  these  cases 
the  object  of  the  surgeon  is  to  divide  the  tendon  or  muscle  as  cleanly  and 
with  as  small  a  wound  as  possible  ;  and,  if  the  operation  be  subcutaneous,  to 
keep  the  parts  quiet  nutil  primary  union  is  ensured.  The  attempt  to  put  the 
parts  at  once  into  the  desired  position  after  subcutaneous  tenotomy  may, 
indeed^  be  snceessfid,  but  it  is  somewhat  risky,  for  suppuration  may  easily 
follow,  and  then  time  wiJl  be  lost  instead  of  gained  j  or  the  divided  tendon 
may  be  matted  to  the  parts  around,  and  the  attempt  to  cure  the  deformity 
prove  an  entire  failure  ;  whilst  the  slight  delay  in  waiting  for  primary  union 
docs  not  increase  the  difficulty  of  treating  the  case  at  all,  since  the  union  is 
perfectly  soft  and  extensible  then  and  for  a  long  time  afterwards. 

1  now  turn  to  the  vai^ious  kinds  of  clubfoot. 


equitiii!*. 


Talipes  eqninua  is  the  deformity  pi*odneed  by  a  contracted  st^te  of  the 
gafistrocnemitis  muscle  drawing  the  os  calcis  directly  upward.s,  and  causing 
the  patient  to  walk  on  the  me tiitarso- phalangeal  joints  and  the  toes,  the  foot 
bearing  a  strong  itjseniblance  to  that  of  a  horse,  whence  the  name.  The  two 
annexed  representati^u^s  of  a  preparation,  taken  from  an  old  neglected  case 
of  this  deformity,  will  give  a  better  idea  of  its  anatomy  than  words  can  do. 
It  will  be  seen  that  the  heel-bone  is  drawn  into  a  tolenibly  vertical  position, 
the  tarsus  ia  much  curved  forwards,  so  that  the  melatiirsus  approaches  the 

'  BarwuU,  *  On  (MSftiiio  gnivo  Evili  attending  Timotomy,  nnd  on  n  New  Method  o^  Coring 
IhjformiUtf*  of  the  FwL* — '  Me<U  Cliir,  Tniiis./  vol.  xlv.  p.  2fi. 
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and  tKe  muscles  of  the  sole  of  tim  foo^,  wiUi  th'3  plantur  fascia,  are  very 


I, 


Ij^: 


^1k 


fviiL^i^Mli 


Piu ,  322*  A  ppypiiration  of  tx^T  i  jtcs  eq  iil jui» 
wrtiTi  from  the  iniur  akks  »,  iibiulla 
anticufi  ;  6,  e3tU?o6t»r  \miprtni*  (K>lUeiA  ; 
f^  oxUMusor  tunguii  illijitoniiii  ;  i/^  aidQ, 
with  contracted  iiUtnUc  fiuicia ;  f, 
tlbialii  |)OftiGiu  ;  /*  fcendo  AchillU  ;  A, 
tasdon  o<  flexor  l«ntfti«  poUieU;  It 
fltJtor  SoDfui  dfgitnmm. 


Fki.  ?2H.  TTio  same  prcpamtjan  vem\  from 
tbn  outer  side,  n^  tiUlalitt  antkua ;  d, 
ext4Mi»or  propnRB  pwUici*;  <•,  exUuiAor 
lotigiu  digiturum ;  li,  dexur  bn^rU  d{gt* 
tortiRi  ;  t^  plantar  rftdcift  ;  /,  lotido 
AchiUls  •  jr.  A,  puromPOB  brnTU  iind  lon- 
fruf> ;  ',  perctiUL'tu  tertloi.— From  a  \\xt^ 
pumtl  on  in  St,  Qcorgc'ii  Hn^pltol  Md^uin, 
Ser.  iv-  No.  y2. 


mnch  contracteil,  the  long  ninscles  in  front  proportionally  stretched,  tbose  on 
the  inner  and  outer  as  pectus  of  the  fi>ot  not  materially  aifected. 

The  cure  of  the  deformity  is  to  be  sought  in  tlie  elongation  of  the  con- 
tracted gastrocnemius  muscle.  In  very  slight  incipietit  cases  this  might 
perhapa  bo  done  by  repeated  manipulations  and  by  the  gradual  traction  of  a 
splint  of  ductile  metal  applied  in  front,  the  angle  being  carefully  increased 
till  tbe  foot  is  drawn  up  to  and  beyond  a  right  angle. 

Tenotomy  offers  a  ready  means  of  restoring  the  position  of  the  foot,  and 
experience  proves  that  the  muscle  after  its  elongation  may  recover  its  func- 
tions sufBciently  for  all  tbe  purposes  of  ordinary  life.  So  that  if  the  defor- 
mity is  at  all  strongly  pronounced — tliat  is,  if  the  foot  cannot  be  i  wrought  to  a 
riglit  angle,  or  on  being  released  ilies  strongly  back—it  scem.*^  of  little  use  to 
waste  time  on  less  effectual  treatment.  The  tomlo  Achillis  sboald  be  divided 
by  turning  the  child  on  its  belly  and  introducing  the  tenotome  on  the  inner 
side  below  and  as  close  to  the  tendon  as  possible,  a  short  distance  above  the 
point  of  its  attachment,  where  it  seem.s  thinnestj  tbe  foot  being  still  extended* 
When  the  knife  is  fairly  under  tlio  tendon  the  foot  is  to  be  strongly  flexed 
by  the  assistant^  while  the  surgeon,  with  a  slight  sawing  motion,  presses  tbe 
knife's  edge  against  the  tighteneil  tendon.  As  soon  as  it  lias  been  sufficiently 
divided  the  extending  force  will  rupture  it  with  an  audible  snap,  when  the 
knife  should  be  instantly  turned  flat,  so  that  tbe  skin  may  not  be  cut,  and 
ehottld  be  withdrawn.  If  the  operation  has  been  dexterously  performed 
hardly  a  drop  of  blood  will  escape.  The  wound  should  bo  strapped,  and  tbe 
fojt  placed  on  a  splint  in  the  extended  position  in  which  it  was  found  before 
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tlto  opcratiofi.  No  alteTiipt  sliuiild  be  made  to  firing  it  to  Hie  Tijitiiral  utiprle 
till  tbe  wound  is  Hfmiully  hefiled,  winch  will  probably  be  the  ca**e  in  about 
live  tiajR.  Ill  complicated  cases  tho  division  of  the  plantar  fascia,  and  pos- 
sibly of  some  of  the  muscles  of  the  sole,  is  necessary  in  order  to  nnfold  the 
tarsus,  as  will  he  satlicienlly  seen,  from  Figs,  222/223. 

Scar  pa' .4  shoo  ia  to  applied  when  the  wound  is 
healed,  in  order  to  stretch  the  uniting  nmterial  and 
elongate  the  muscle  to  the  extent  necessaiy  to  bring 
tlie  sole  of  the  ff:)t>t  tint  to  the  groaDd,  When  this 
is  done  (which  in  a  fiiviiurable  case  may  be  in  about 
two  moiHlis)  a  lioot  with  irons  is  to  lie  appbed^  to 
prevent  re-con  traction,  and  if  the  child  ia  old  enough 
he  may  be  allowed  to  walk. 

The  severer  forms  of  talipes  equinus,  such  as  that 
represented  a! Jove,  are  commonly  congenital ;  and,  as 
Dr,  Little  has    observed,   such    case^   of   congenital 
eqninus  usually  remain  tbrougliout  life  purely  equiims 
— i.e,  tho  foot  is  perfectly  sti-aigbt,  without  anj  devi- 
ation to  the  inside  or  the  outside.     But  the  common 
form    of    congenital    clubfoot    is    talipes   varus,    or 
equinovarua.      In    the   pure   T.    varus  the  os  calcis 
w^ould  be  on  the  same  horizontal  level  as  the  meta*   fto.  iKi,  shfM-rorthvtn 
tarsus ;  but  if  this  is  ever  the  f^ase  it  must  be  very       T^^Imry!' -l-^i^r'^Htiii 
rare.     In  practice  the  os  calcis  is  always  found  more       i>11]S2eJ*^'*  **'  ChUdren** 
or  less  elevated,  i.e.  the  case  partakes  more  or  less  of 

the  essential  cliaractcrs  of  T.  eqiiinns.  The  term  T.  varns  is  nsnally  applied 
to  those  in  which  the  heel  is  not  very  much  elevated  ;  when  it  is  so  tho 
deformity  is  named  T,  eq u in o varus  ;  but  in  ordinary  nomenclature  they 
may  l>c  regarded  as  synonymous, 

Tlie  dcfornuty  consists  in  a  simultaneous  contraction  of  the  tendo  AchilUs 
and  the  tendon  of  the  tibialis  posticus,  that  of  the  tibiahs  aiiticua  being  also 
almost  always  conti-acted, 
and  very  often  the  tlexor 
longus  digitorum  as  well. 
Tlie  interna!  portion  of  the 
phi II tar  fascia  is  also  con- 
stantly found  contracted  ; 
and  this,  if  the  deformity  is 
inveterate,  involves  also 
the  contraction  of  one  or 
more,  or  all,  of  the  short 
muse  lea  of  the  sole. 

The  deformity  of  course 
increases  the  longer  it  is 
neglected.  When  tljc  child 
begins  to  walk  he  rests  on 
the  outer  side  and  partly 
on  tho  dorsum  of  the 
on  which  part  largo  hursie 
usually  form.  If  the  ske- 
leton of  the  foot  be  exa- 
mined ( Fig,  225)  in  acaaeof 
old  deformity,  the  ankle-joint  will  be  found  distorted,  the  fibula  being  dmwii 


./' 


foot,  ^^"- -y; 


iHtt.  iHlewcd  finm  the  f^tmt 

vtit:  Liltiu.  LiiL  .lifwut  In  order  to  ghnw  the  ty*l»t!vflj  f io»- 1 
terior  AltUAtion  of  tbu  fibiilft  ;  b,  tlu?  cxt*TMul  mi<llpolQM;  f,  tlM1 1 
(IhnltL ;  f/,  thf?  jWMterior  txtremJty  of  iht^  tw,  cjilrii^  rlmwn  Ji^'inof-J 
mitlly  iiiwnrdH  ;  e,  tho  lUHtrAKaliis  nnduljr  jiminin^nt  nn  th«*  tlnrnnnil 
of  tlH>  fiiol ; /»  th<»  uavicolnr  Ume  iu  iymim.^t  with  the  [nk^mftlj 
nift  IpoUk  ;  9,  thii  cu^iciid,  it*  ptntcriar  enr/iieF  iippJitMl  to  tbl 
groutid.— From  LittUt,  in  *  Sjnit.  iif  Surg./  rol.  iii,  p.  tflUI ;  :2tid  ed. 
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behind  the  tibia,  the  internal  malleolus  almost  or  quite  in  contact  with  the 
scaphoid  bone,  the  astragalus  pushed  out  towards  the  outer  side  of  the 
dorsum,  the  cuboid  bone  turned  downwards,  so  that  its  dorsal  face  supports 
tlie  arch  of  the  tarsus  ;  the  metatarsus,  which  is  curved  towards  the  calca- 
neum,  is  more  or  less  vertical  instead  of  horizontal.  In  old  cases  all  the  bones 
are  changed  in  shape,  and  the  ligaments,  muscles,  and  fascias  have  also  under- 
gone corresponding  changes.  Such  cases  are,  of  course,  incurable  ;  or,  if  the 
position  of  the  foot  is  to  be  remedied  at  all,  it  can  only  be  so  by  excising 
some  of  the  deformed  bones.  But  in  early  life,  while  the  structures  are 
yielding,  and  the  parts  have  not  undergone  any  irremediable  change,  a  very 
useful  foot  indeed  may  be  obtained.  In  all  the  cases  of  cure  which  I 
have  seen,  a  certain  degree  of  flattening  of  the  sole  remained,  and  the  patient, 
if  sevei-ely  tested,  would  not  have  been  able  to  run,  hop,  or  leap  from  a 
height  with  the  same  force  or  security  as  one  who  had  the  natural  arch 
and  spring  of  the  foot,  but  for  ordinary  locomotion  there  is  often  little  to  be 
desired. 

The  treatment  by  manual  extension  or  by  indiarubber  bands  or  other 
mechanism  may  succeed  in  the  slighter  cases,  but  for  cases  of  ordinary 
severity  the  section  of  the  tendo  Achillis  and  that  of  the  two  tibial  tendons 
is  commonly  necessary.  Very  often  also  the  plantar  fascia  and  the  muscles 
in  the  sole  of  the  foot  will  require  division.^  Many  surgeons  prefer  to  divide 
the  tibial  tendons  first,  and  to  convert  the  deformity  into  one  of  simple 
equiuus  before  dividing  the  tendo  Achillis,  and  this  is  no  doubt  the  better 
plan  in  the  graver  cases  of  the  deformity,  since  the  heel  forms  a  firmer  2>oint 
(Tappui  for  the  instrument  than  if  the  great  tendon  has  been  divided.  The  iMviidoii  of 
operation  of  dividing  the  tendon  of  the  tibialis  posticus  in  a  fat  baby  is  not  {^j*^^*^ 
always  an  easy  one,  and  several  cases  have  occuiTed  in  which  the  child, 
.  having  accidentally  died  soon  after  the  supposed  tenotomy,  it  has  been 
proved  by  dissection  that  the  tendon  has  been  missed.  The  small  size  of 
the  t«ndon  and  the  depth,  at  which  it  lies  buried  account  for  these  mistakes. 
Another  danger  is  that  of  wounding  the  posterior  tibial  artery,  which  lies 
close  to  the  tendon  in  the  leg.  For  this  reason  apparently  some  surgeons 
have  practised  the  division  of  the  tendon  in  the  tarsus,  but  in  the  infant  it 
is  very  difficult  indeed  to  find  it  there.  The  sharp  tenotomy-knife  is  to 
be  introduced  close  to  the  posterior  edge  of  the  tibia,*  about  an  inch  above 
the  ankle ;  and  the  fascia  having  been  freely  opened  (including  the  sheath  of 
the  muscles),  a  blunt-pointed  tenotome  is  substituted  for  it,  and  its  edge 
turned  towards  the  tendon.  An  assistant  holds  the  foot  inverted  during 
this  stage  of  the  operation.  Then  he  forcibly  everts  the  foot,  and  as  the 
operator  raises  his  knife  the  tendon  is  felt  to  yield.  If  the  operator  believes 
that  he  has  missed  the  tendon  he  must  re-introduce  his  knife  close  to  the 
bone,  pass  it  somewhat  more  deeply,  and  repeat  the  previous  manoeuvres. 
It  is  very  difficult  in  relapsed  cases,  where  the  tendon  has  been  previously 
divided,  to  be  sure  whether  it  has  been  severed  or  no.  The  assistant  often 
feels  the  snap  of  the  divided  tendon  more  plainly  than  the  surgeon.  If  pro- 
fuse bleeding  and  blanching  of  the  foot  testify  to  a  wound  of  the  posterior 

*  Dr.  Geo.  Buchanan  uf  Glasgow  has  recently  called  attention  to  the  necessity  in  many 
cases  of  clubfoot  fur  deep  incision  in  the  sole  of  the  loot  for  the  unfolding  of  the  contracted 
tarsus  and  metatarsus  (sec  his  address  in  'Clinical  Surgery/  1874,  p.  24).  A  glance  at  Fig. 
222  will  show  how  the  plantjir  muscKs  are  contracted  in  these  cases. 

'  If  the  eiige  of  the  tibia  cannot  bo  felt  the  knife  is  to  be  inserted  about  midway  between 
the  anterior  and  posterior  herders  of  the  leg,  and  the  bone  is  to  be  felt  with  the  point  of  the 
knife. 
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tiliial  Rrtory,  caruful  grjultuitiMl  pressure  ahouM  l)e  made  on  the  wound, 
the  lirub  l)e  tteatly  auil  fu'Tiily  banduged  (but  not  too  tiglit)  frum  thu  toet?" 
npwanls  on  a  splint ;  and  no  extension  slionld  be  made  for  at  least  a  fortnight 
The  accident  is  believed  to  happen  very  often,  but  in  only  one  case  was  it 
ever  thought  necessary  to  tie  the  at-tery  afterwards,  and  then,  it  is  believed, 
only  in  consetjuence  of  ext-ension  having  been  used  too  Boon,  The  tieror 
longns  digitorum  is  often  divided  at  the  same  time,  either  accidentally  or 
purpoHoly.  Much  haa  been  said  about  the  risk  of  loBs  of  motion  atterwards 
in  consequcDco  of  the  adhesion  of  the  divided  ends  of  the  tendon  to  its  shentb 
or  to  tlie  bone ;  but  Mr.  Adams*H  dissections  ^  have  shown  tliat  such  adhe- 
sion is  not  very  common,  and  that  when  it  occurs  it  does  not  by  any  mean« 
necessarily  involve  the  loss  of  the  action  of  the  muscle,  since  the  adhesion 
often  stretches  to  an  extent  which  allows  the  muscle  considerable  play ;  and 
I  may  add  that  T  have  examined  patients  in  wliom  the  action  of  this  muscle 
seemed  to  have  been  lost,  yrt  who  had  very  useful  feet.  The  tibialis  anticnfl 
tendon  its  cnsily  divided,  as  it  passes  in  fi'ont  of  the  ankle^  by  merely  inserting 
the  knife  flat  beneath  it,  and  turning  its  edge  towards  the  tendon,  while  the 
assist^mt  manipulates  the  foot  suitably  to  the  convenience  of  the  operator. 
Tlic  tendon  is  displaced  invvaixls  by  the  adduction  of  the  foot,  and  the  artery 
and  nerve  are  quite  out  of  danger* 

No  special  directions  are  required  for  dividing  the  contracted  fascia  and 
muscles  in  the  sole. 

Namerous  apparatus  for  the  treat- 
ment of  varus  arc  in  use,  but  space 
forbids  roe  to  dwell  vvitli  any  minute- 
ness on  the  subject.  I  append  a  re* 
presentation  of  one  which  seems  to  me 
as  useful  and  as  little  cumbrous  as  any, 
and  which  will  illustrate  the  general 
principles  on  which  they  are  con- 
structed. The  heel  being  carefully 
kept  in  the  hole  made  for  it  in  the 
back  of  the  Ibotpiecc,  t!ie  foot  is  to  be 
secured  in  the  latter,  the  sole  of  the 
foot  piece  being  applied  to  the  foot,  not 
the  foot  forced  on  to  the  sole.  It  is 
kept  in  position  by  straps  over  the 
ankle  and  toes,  as  seen  in  the  figure. 
Then  the  leg  and  thigh  are  secured, 
and  the  instrument  is  in  position.  The 
joint  at  the  knee  is  made  free,  so  that 
the  leg-and-footpiece  may  be  the  less 
liable  to  displacement.  One  of  the 
screws  changes  the  angle  of  inclination 
of  the  sole  t^  the  liorizon,  and  the 
other  rt>gulates  the  inclination  of  the  axis  of  the  foot  to  that  of  the  leg,  the 
former  coiTecting  the  tendency  to  varus,  the  latter  that  to  equinus.  The 
great  point  in  the  successful  numagement  of  cases  of  clubfoot  is,  after  the 
comjiletc  division  of  tlie  alTected  tendons,  to  manage  the  instruments  with 
so  mueii  gentleness  that  the  skin  may  never  bc^come  excoriated  or  ulcerated 
by  the  pressure  of  the  straps,  and  that  the  foot  may  always  Im  well  applieil 
to  the  solepioce.  The  inclination  of  the  various  parts  of  the  apparatus 
»  *Piilli,  Tnms,;  voL  x%l  p.  417.  and  vol  xxiii,  p.  308. 
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should,  therefore,  be  varied  very  gradually,  almost  imperceptibly,  and  the 
apparatus  should  be  frequently  removed,  well  padded  in  every  part  where 
pressure  may  be  apprehended,  and  the  position  of  the  straps  slightly  altered 
if  any  redness  appears. 

Dr.  Little  gives  two  or  three  months  as  the  average  period  required  in 
the  infant  for  the  mechanical  treatment  of  the  highest  grade  of  the  deformity, 
in  which  the  operation  and  the  mechanical  treatment  have  been  divided  into 
two  or  three  stages.  After  this  the  child  may  be  allowed  at  first  to  move 
about  in  the  apparatus,  and  then  a  boot  with  side-irons  should  be  substituted 
during  the  day,  the  varus-shoe  being  replaced  at  night,  so  long  as  any  ten- 
dency to  distortion  is  seen  or  apprehended. 

Talipes  valgus,  in  which  the  sole  of  the  foot  instead  of  being  flat  looks  Talipes 
outwards,  is  a  deformity  usually  noncongcnital,  dependent  on  spastic  contrac- 
tion of  the  peronei  tendons,  or  partial  paralysis  of  the  tibiales.     It  is  fre- 
quently complicated  with  T.  equinus  from  weakness  of  the  flexors,  or  with 
T.  calcaneus  from  loss  of  power  of  the  gastrocnemius. 

The  grade  of  the  deformity  will  indicate  the  treatment  required.  It  is 
unadvisable  to  divide  tendons  unless  absolutely  necessary ;  but  occasionally 
the  peronei  tendons,  or  perhaps  only  the  pcroneus  bre- 
vis  must  be  divided,  befoie  apparatus  can  be  applied 
to  rectify  the  position  of  the  sole ;  and  when  the  tendo 
Achillis  is  contracted  it  is  very  frequently  necessary 
to  divide  it. 

Pure  T.  calcaneus  is  still  more  rare,  and  it  is  still 
more  rarely  necessary  to  divide  the  flexor  tendons. 

The  variety  of  valirns  which  is  most  commonly  met   nat-foot 

Fio.  227.  Talipes  calcanoo-        ..,     .     ,,  ;.  ",«     .  .  ,  -«,  . 

vaisruBoongwiitua.  From  With  18  the  Ordinary  natfoot,  or  spurious  valgus.     This 

n  modol  in  the  Mnacum     ■»    »  •ii  •»  •   i  ^^  n    ±i  i 

of  St.  oeorKc's  Hoepitai.  deformity  depends    on  a  yielding  of  the  calcaneosca- 

had^Bi^x  tow.— HoimSr  phoid  ligament  which  supports  the  head  of  the  astragalus 

ren'?Di^2i[.-**'  ^^'  *^^  ^^  *^®  tendon  of  the  tibialis  posticus  muscle  which 

assists  that  ligament  and  forms  so  powerful  a  bond  of 

union  between  all  the  bones  of  the  tarsus.     The  long  plantar  ligament  is  also 


Talipes 
calcaneus. 


Fl0.22«. 


1.  22ft.    A.  Drawing,  from  a  model  in  the  Majieiim  of  St.  Oeoiigii'*8  TTo«pital,  of  onlinan-  flatfoot,  or  nonoon< 
gwiitnl  talipes  valgiw.--Holme»8'  •  Surg.  Treat,  of  Children's  Diaeascs.'    b.  Th-s  same  model  drawn  fron 


relaxed,  as  are  doubtless  all  the  ligamentous  structures  of  the  tarsus.     The 
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consequence  is  iliat  in  exlruine  f*ii.sos  the  arch  of  tlie  fotit  va  oblitenited,  the 
astragalus  Jt'Sreiiding  till  it  tuiiclies  the  groQud.  In  the  worst  causes  the 
anterior  part  of  the  foot  ia  even  drawn  npwards  by  the  tibialis  anticas 
and  the  extensors  of  the  toes  till  the  sole  becomes  convex  antero-post«riarJy, 
instead  of  coueavo.  The  peronei,  buing  no  longer  balanced  by  their  chief 
anta^'onist  iDnscIe,  draw  the  sole  outwards.  In  exti-erae  cjises  there  is  con* 
sidenible  pain  in  motion,  which  seems  to  depend  on  a  stretched  condition 
of  the  plantar  nerves.  This  extreme  grade  is  rarely  met  with,  but  a 
slighter  degree  of  ilatfoot  is  a  very  ordinary  deformity  in  children,  espe- 
cially if  they  are  previonnly  weakly,  who  are  obliged  to  keep  standinif  _ 
for  too  long  at  a  time  (as  in  factory  hibour)  *  or  to  carry  heavy  weights.        ^^H 

The  euro  of  this  affection  in  its  early  stage *is  easy,  whilst  in  aggravated^* 
eases  ordy  imperfect  ix:dief  can  be  afforded*  In  the  first  place,  the  young  per- 
sons  shonhl  be  relieved  from  the  labour,  or  the  protracted  standing,  which 
has  caused  the  deformity;  the  arch  of  the  foot  ehonld  bo  supported  and 
pressed  upwartis  by  a  spring  or  a  pad  fixed  on  the  inner  side  of  the  sole  of 
the  boot  or  shoe  ;  any  tendency  to  evej-sion  of  the  foot  shoold  be  opposed  by 
side-supports  ;  the  weakened  muscles  should  be  galvanised ;  the  patient 
sliould  be  allowed  long  periods  of  i^st  in  tlie  ixscumbent  position,  but  the 
structures  should  at  the  same  time  be  strengthened  by  such  an  amount  of 
brisk  exercise  as  can  be  taken  without  fatigue,  and  the  general  health  should 
be  carefully  attended  to.  Tn  the  severcr  cases  section  of  the  pcronei  toiidons 
may  be  rei|nired,  but  ought  not  to  be  resorted  to  except  under  the  plainest 
necessity. 

A  raie  form  of  talipes  ia  dcscriljed  uuder  the  name  of  T.  cavus,  in  which, 
without  aTiy  contraction  of  the  long  tendons,  the  plantar  fascia  and  short 
muscles  of  the  sole  are  contracted  so  as  to  bring  the  metatarsus  ne^arer  to  the 
heel.  This  has  already  been  discn^ssed  as  a  common  accompaniment  of  the 
ordinary  congenital  clubfoot,  and  it  is  also  a  striking  feature  in  many  case^  of 
congenital  talipes  calcaneus.  As  a  substantive  deformity  I  am  not  ac- 
quainted with  it,  and  it  would  in  any  such  case  be  a  serious  f|uestiou  w^hcther 
its  treatment  would  not  involve  as  much  loss  of  power  as  the  deformity 
itself. 

Cases  of  relapsed  clubfoot  are  often  very  difficult  to  treat ;  the  tendons 
which  had  been  divided  having  pcrlia[>sacfpiired  ailhesions  to  the  neigh lx>nr- 
ing  i>arts,  or  lieing  so  matted  to  the  celkikr  tissue  around  that  it  is  by  no 
means  easy  tu  satisfy  cinestlf  a^H  to  their  having  been  satisf\ictorily  divided. 
This  applies  especially  to  the  tibialis  posticus.  The  fact  furni.shea  an  addi- 
lional  motive  for  care  in  the  original  treatment  of  the  case.  But  in  many 
cases  of  relapse,  provided  tlie  cure  has  at  the  time  bt^en  complete,  no  further 
opemtion  is  necessary,  for  the  foot  can  be  brought  straight  again  by  manipu 
lation  and  inBtmmental  treatment. 

It  would  hai'dly  be  possible  to  cnumemte  and  describe  the  vai*ions  irn^gn- 
lar  deformities  which  follow  nj^on  spastic  cotrtraction  of  muscles  in  infancy, 
the  resnlt  of  injury  or  disetise  of  the  nervous  centres^  or  upon  infantile  para- 
lysis. The  principles  of  tn  atmeot  are  the  same  in  tijese  distortions  as  in  the 
ordinary  clubfoot,  viz.  to  endeavour  if  possible  to  correct  the  position  of  the 
lirab  by  properly- contrived  apparatua  ;  and  if  this  is  not  possible,  to  divide 
any  muscular,  tendinonSj  or  ligamentous  structure  which  oflera  definite 
resistance,  and  then  apply  the  apparatus,  and  continue  the  treatment  till  the 

'  See  a  paper  by  Mr.  C,  Roberts,  in  '  St  Geopg«*»  Ho«*pital  Kep-irLs,'  voL  vii. 
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limbs  are  straigflit  and  have  recovered  as  mucli  motion  as  tlic  condition  of 
tlie  miisclea  will  allow* 

One  of  the  most  grievons  of  tlicsc  irregular  deforniitk-s  is  *cln^jhaiid/  Clubhand, 
in  which  the  tendons  of  the  wrist  and  lingers  arc  contrarted,  and  the  hand 
variously  distorted,  generally  in  the  sense  of  flexion.  The  treatment  is  not 
very  successful ;  and,,  as  Dr.  Little  haa  pointed  out,  tenotomy  is  by  no  means 
promising  in  such  cases.  As  mnch  good  seems  to  be  done  by  the  persevering 
use  of  manipulation,  friction,  and  galvanism,  aided  by  mechanical  supports 
and  by  active  movement  as  far  as  possible,  as  can  be  expected  fi'om  teno- 
tomy. In  fact,  in  the  few  cases  in  which  I  have  myself  seen  the  operation 
practised  it  has  seemed  useless,  unless,  perhaps,  as  an  adjunct  to  mechanical 
treatment. 

The  hand  is  liable  to  a  very  inconvenient  deformity  from  the  contraction  ^nn^j^npt^i 
of  the  palmar  fascia  and  of  subjacent  tendons,  which  is  in  many  respects  pnlnmr 
analogous  to  rheumatism,  and  Is  usually  regarded  as  a  rheumatic  symptom, 
tboagh  it  hua  not  the  pain  which  is  characteristic  of  rbcamatism  ;  and  the 
patients  oft-en  refer  it  to  injury  or  to  the  constant  imtation  of  some  form  of 
manual  labour.  The  fingers  affected  are  gt^ncrally  the  ring  and  little  fingers, 
sometimes  the  middle  finger  only.  The  deformity  may  geiierally  be  remedied 
by  a  free  division  of  the  fascia  and  tendon,  and  the  application  of  an  appro- 
priate extending  apparatus. 

Knock'knee  is  a  most  troublesome  afll3ctioM  as  it  is  usually  seen  in  out-  Xiiwk- 
patient  hospital  practice  ;  for  the  ignorant  parents  of  such  children  have  krwc. 
generally  gone  on  the  assumpiioo,  which  ia  so  easily  adopt-ed  by  people  who 
are  both  poor  and  busy,  that  *  the  child  will  grow  out  of  it,'  and  have  neg- 
lected it  till  it  is  hardly  in  a  curable  condition.  No  doubt  children  do  grow 
out  of  knock-knee  to  a  certain  extent,  if  the  disease  is  only  moderately 
Revere,  i*e.  the  limbs  as  they  strengthen  become  stmightcr,  and  the  gait  so 
firm  that  the  remaining  obliquity  is  not  noticed  through  the  clothes.  But 
some  obli(|uity  will  be  found  on  examination,  and  even  this  partial  recovery 
is  only  obtaiued  in  the  milder  cases.  When  tbc  knees  have  become  very 
oblique  farther  standing  and  walking  tends  nither  to  stretch  the  over- 
strained ligaments  further  and  increase  the  deformity  than  to  dimiuish  it  by 
strengthening  the  muscles.  The  disease  consists  in  relaxation  of  the  ligaments 
and  muscles,  wheii^by  the  natural  pressure  of  the  lower  end  of  tlie  femur 
inwards  acting  on  the  weakened  internal  lateral  ligament  stretches  it.  Knock- 
knee  is  frequently  coiubined  with  rickets,  and  during  the  softcmed  condition 
of  the  boues  their  articular  ends  may  become  much  altered  in  shape  by 
pressure,  and  thus  an  incunvblo  deforniity  may  result.  The  ordinary  knock- 
knee  requires  that  the  displaced  l^mes  should  be  drawn  outwards  by  means 
of  a  strap  or  elastic  spring,  which  is  fixed  to  a  rigid  upright  on  the  uutwideof 
the  leg,  this  upright  being  supported  by  a  pelvic  girdle,  and  being  let  iutotho 
sole  of  a  strong  boot.  By  this  aj^paratus  the  knee  is  kept  fixetl,  and  this  is 
essential  for  a  time.  But  when  the  oblirpiity  htm  been  corrected  to  some 
extent,  a  joint  is  introduced  into  the  upright,  and  tlie  child  ia  permitted  and 
encouraged  to  use  the  flexor  and  extensor  muscles  of  the  log. 

With  regard  to  nckety  deformities,  and  the  possibility  of  cuiing  them  in 
rare  cases  by  subcutaneous  or  other  section  of  the  bones,  I  must  refer  to 
page  423. 

Wryneck  is  a  common  deformity  in  cliildren  from  spastic  contraction  of  Wn'nock. 
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the  sternomastoid  muacle,  by  whiuh  the  head  is  drawn  dosvn  towfu'ds  tbafe 
shoulder^  and  the  chin  turned  to  the  opposik^  side  ;  the  contracted  musclo 
stands  nnfc  atrimgly  under  the  skin,  especially  when  its  action  is  opposed  by 
maiiipulaiion,  niul  measurement  from  the  enr  to  the  sternoclavicular  joint 
on  the  two  sides  will  at  once  sliow  the  exteui  of  the  contraction.  Not  uu- 
comniQuly  the  sixe  of  the  featurti8  on  tlie  afiected  side  is  strikingly  less  than 
on  the  opposite.  Cases  are  fouiid  in  which  the  contraction  affl-cta  only  the 
olaviculitr  orif»fin  of  the  muacle,  the  sternal  tendon  being"  natural  ;  or  the 
reverse  may  be  the  case;  but  it  is  more  common  for  both  |>arts  to  be  impli- 
cated. If  the  deformity  he  neg'leet^-d  the  clavicle  itself  may  yield  and 
curved  upwards.  The  deformity  is  no  doubt  usually  due  to  congenital  causes, 
though  it  IS  often  not  noticed  till  some  years  after  birth.  The  contraction  in- 
volves other  muscles  of  the  neck  also — the  trapezius,  scaleni,  and  others — but 
to  a  less  extent ;  and  the  division  of  the  stcrnonm.stoid  enables  the  surgeon  to 
rectify  the  position  of  tlie  head,  Ko  milder  measure  has  succeeded  in  any 
case  which  I  have  seen,  but  it  is  said  that  slighter  eases  may  be  cured  by- 
manipulation  and  by  instrumenta. 

The  operation  m  perfectly  free  from  danger,  if  carefully  performed,  8ine€l| 
the  muscle  stands  out  well  from  the  vessels  below  it,  which  are  again 
Bcparjit-ed  by  a  strong  membrane  ;  but  a  careless  operator  might  possibly  hit 
the  internal  jugular  vein,  especially  in  trying  to  divide  the  whole  muscle 
fi'om  the  same  puncture.  It  is  safer,  however,  to  make  a  different  puncture 
for  each.  Tbe  head  should  be  put  well  on  the  st retell,  so  as  to  caasa  the 
muscle  to  stand  out  fairly,  and  the  knife  should  be  entered  behind  the  clavi- 
cular fibres  about  half  an  inch  above  the  clavicle  and  passed  beneath  the 
muscle.  Then  its  edge  is  turned  towards  the  fibres,  and  they  ait)  divided 
completely.  Then  the  surgeon  deals  similarly  with  the  sternal  tendon.  This 
plan  ia  far  bqtt^r  in  my  opinion  than  that  of  dividing  the  muscle  from  above, 
by  passing  the  knife  between  the  skin  and  the  muscle  and  turning  its  edge 
downwards,  which  is  recommended  by  some  surgeons.  After  the  opei'ation 
the  head  can  be  considt^rahly  rsiined  at  OTu?e  ;  but  it  is  well  to  leave  the 
patient  alone  for  a  fi:iw  days,  and  then  I  thiuk  it  better  to  apply  an  instru- 
ment consisting  of  a  frame  adapted  to  the  pelvis  an 4  shoulders,  with  an 
upright  along  the  spine,  terminating  above  in  a  padded  plate  which  resta 
on  the  back  of  the  head,  and  carries  two  arms,  which  are  iixcd  on  one 
temple  and  on  tlie  opposite  aide  of  the  chin^  so  as  to  have  a  firm  hold  of  the 
head.  The  upright  is  jointed  opposite  the  root  of  the  neck,  and  is  proWded 
with  three  screws,  one  of  which  mises  the  chin  and  turns  it  to  or  even  across 
the  middle  line ;  the  second  extends  the  cervical  spine,  drawing  the  chin 
away  from  the  sternum  ;  and  the  third  brings  the  head  atid  neck,  considei*ed 
as  a  whok\  into  the  proper  position  as  regards  the  trunk.'  Other  surgeons 
trust  to  nmnipulation,  or  to  an  niTangemciit  of  strapping  and  bandages,  to 
restore  the  position  of  the  head  ;  but  I  confess  that  I  think  the  use  of  an 
apparatus  renders  success  much  more  certain  and  the  treatment  less  trouble- 
soxne.  Manipulation,  however,  should  not  be  neglected.  It  niay  be  practised 
twice  a  day,  when  the  instrument  is  removed  for  the  purpose  of  washing. 
The  patient  is  seated  on  the  floor,  between  the  knees  of  the  surgeon  or 
attendant,  who  gently  draws  tlie  head  into  the  desired  i>osititm.  And  when 
the  chin  baa  been  got  into  a  position  somewhat  on  the  other  side  of  the 


^  A  figure  of  tliis  upp^kmiuH,  wliich  I  Imve  found  most  efficient,  will  be  fouud  in  the  Beeoad 
edition  of  my  work  on  the  *  Surgical  Treatment  of  Children'^  Difioascs/  p.  C06. 
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middlo  line  from  that  in  which  it  had  been  fixed,  and  has  been  kept  there 
for  about  three  weeks,  the  apparatus  may  bo  gradually  disused  and  manipu- 
lation continued  for  a  few  weeks  longer. 

The  ordinary  spasmodic  wryneck  is  not  to  be  confounded  with  wryneck 
from  disease  of  the  cei*vical  vertebras.  In  such  cases  the  characteristic 
symptoms  of  disease  of  the  spine  will  be  found  on  careful  examination,  and  no 
operation  will  bo  proposed.  There  are,  again,  cases  in  childhood  in  which 
wryneck  appears  to  depend  either  on  irritation  from  worms,  or  on  some 
mental  cause  difficult  to  detect,  but  somewhat  analogous  to  adult  hysteria. 
In  such  cases  the  contraction  is  not  permanent,  but  appears  and  disappears 
from  time  to  time.  In  these  cases,  also,  no  operation  should  be  performed. 
General  treatment  with  manipulation,  or  some  contrivance  to  fix  the  head 
in  a  proper  position,  will  suffice.  The  diagnosis  may  always  bo  made  by 
induciug  anassthesia,  and  then  noting  that  there  is  no  real  permanent 
shortening  of  the  muscle.  Adults,  again,  suffer,  though  rarely,  from  a  very 
obstinate  and  intractable  form  of  spasmodic  wvyneck,  somewhat  allied  to 
paralysis  agitans,  in  which  generally  the  other  muscles  of  the  neck  are 
affected,  and  sometimes  the  trapezius  as  much  as,  or  more  than,  the  stemo- 
mastoid,  drawing  the  head  down  towards  the  shoulder,  liable  to  remissions 
and  exacerbations,  evidently  due  to  mental  causes  in  part,  and  varying  with 
the  state  of  the  mind.  The  disease  may  be  due  to  irritation  propagated  from 
the  medulla  along  the  spinal  accessory  nerve ;  but  the  exciting  cause  of  this 
irritation  is  unknown.  In  one  case  Mr.  Campbell  Do  Morgan  obtained  a 
cure  by  removing  a  part  of  the  external  branch  of  the  spinal  accessory  nerve, 
and  in  other  cases  benefit  has  followed  on  the  very  free  administration  of  the 
Succus  Conii,  as  recommended  by  Dr.  John  Harley  ;  ^  but  the  disease  usually 
defies  treatment. 

Wryneck  is  often  also  purely  hysterical,  and  these  cases  are  of  all  others  Emotional 
the  most  difficult  to  treat.  They  are  often  also  difficult  of  diagnosis ;  but  the  Sriclii  con- 
ordinary  rules  which  arc  applicable  to  the  diagnosis  of  other  hysterical  dis^  tractions, 
orders,  and  the  results  of  an  examination  under  ansDsthesia,  will  usually 
settle  the  diagnosis.  But  they  will  often  bo  most  rebellious  to  treatment  '^ 
and  this,  indeed,  is  true  also  of  all  other  forms  of  emotional  or  hysterical 
contraction.  Operation  seems  to  aggravate  the  disease.  The  section  of  the 
stemomastoid  in  wryneck  has  been  promptly  followed  by  contraction  of  the 
opposite  muscle.  Forcible  extension  of  an  elbow,  the  seat  of  hysterical 
contraction,  has  been  the  starting-point  pf  nervous  disorders  which  have 
been  held  to  justify  amputation,  leaving  the  patient  still  uncured  ;  and  other 
similar  instances  might  be  quoted.  As  in  other  nervous  disorders,  the  less 
active  the  surgeon  is  the  better^  It  may  sometimes  be  advisable  to  put  the 
parts  in  a  natural  position  under  anaesthesia  and  fix  them  so,  and  thus  give 
the  patient  an  irrefragable  proof  that  the  deformity  is  not  incurable.  But 
the  chief  reliance  must  be  placed  in  medical  and  general  treatment,  with 
manipulation  and  calisthenic  exercises  when  they  are  indicated. 

»  '  Mod.  Chir.  TraDs.,'  vol.  Ivii. 
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Woundiiof    Wounds  of  nerves  occar,  of  conrso,  from  injuries  of  all  kinds,  bat  are  pecu- 
ncrvra.  liarlj'  common  in  gnnshot  wounda.     They  never  nccnr  nocomplicatcd,  but  in 

some  ca«eB  the  wound  of  the  nerve  is  the  chief  feature  in  the  injury.  Tbe 
Bjmptonis  of  wound  of  n  nerve  vary  according  aa  the  nerve  is  sonsoiy^ 
muHcular,  or  niixeti,  and  as  the  wound  is  par  tin  1  or  complete.  Complete 
division  of  a  large  mixed  nerve  (of  which  the  most  familiar  example  is  the 
ulnar  or  me€lian»  at  the  wrist)  produces  total  loss  of  the  function  of  the 
muKcles  supplied  from  below  the  point  of  division,  and  loss  of  sensation  in 
tlie  part  corresponding  to  its  diHtribution^  together  with  a  sensible  h^ss  of 
temperature  in  the  limb  below,  and  loss  of  nutrition,  sometimes  leading  to 
low  eruptions  on  the  skin  J  Divif?iou  of  a  purely  muscular  nerve,  Bueh  as 
the  portio  dnra^  ib  usually  accompanied  only  by  muscular  paralysis ;  nfc  l«ist, 
as  far  as  ia  known,  for  thermoraetric  observations  in  such  ea«es  are  difiicaH 
and  uncertain*  Division  of  syni pathetic  trunks  is  known  to  bo  accompanied 
by  dilatation  of  tl^e  capillaries  and  increased  boat  of  the  parts,  fronn  cspe- 
riments  on  animals ;  but  in  man  such  lesions  C4>uhl  only  form  subordinate 
featarea  in  complicated  injuries.  The  anatomical  phenomena  of  woands  ol 
Dcrves  and  of  their  repair  is  thus  described  by  Di\  Lock  hart  Clarke  :  *  Both 
portions  of  the  divided  nerve  retract  a  little,  aud  their  extremities,  especially 
the  upper  one,  enlarge  and  become  more  vascular,  while  coagnlable  lympli 
exudes  aixjund  and  Ixjtween  them.  In  a  short  time  this  exudation  becomes 
gradually  firmer,  and  is  found  to  contain  cells  and  nuclei,  and  then  fioe 
nerve-fibres,  which  proceed  from  the  extremity  of  the  centrtil  portion  of  the 
nerve  to  that  of  the  pi?ripheral  portion,  which,  on  Ijoing  separated  from  it^ 
nervous  centre^  undorgoea  a  gradaal  atrophy  or  degoaenition*  These  newly- 
formed  fibres  arc  fincf  aod  greyer  than  those  of  the  central  portion  of  the  divided 
nerve,  and  it  is  not  till  after  a  period  of  some  months  that  they  become  fully 
developed.  Ln  the  meantime  a  regeneration  of  fine  fibres  is  going  on  in  the 
periphei-al  or  atrophied  portion  of  the  nerve ;  but  it  is  a  long  time  before 
these  fibres  acquire  the  normal  size  and  appearance.  The  same  kind  of 
reparative  process  takes  place  when  a  portion  of  a  nerve  has  been  excised, 
only  it  occupies  a  longer  period/  ^  The  remote  consequences  of  wounds  of 
nerves  arc  very  various.  I  have  seen  a  case  in  which  the  total  division 
of  the  musculospiral  nerve — evidenced  by  complete  loss  of  sensation  in  the 
parts  supplied  by  the  nidial  and  by  loss  of  power  it*  all  the  extensor  muscles 
of  the  limb — was  followed  after  the  Lapse  of  some  months  by  graiiiial,  bat 
ultimately  complete,  recovery  of  all  the  functions  of  the  nerve,  Mr.  Synie 
has  put  oti  record  a  case  in  which   the  ulnar  nerve  was   divided   in   an 


»  See  a  pnpcr  by  Mr,  Joiiiithmi  Hutch insQU  *  On  Injuries  of  Nerve-trunks/- 
Ho»p,  Reporta;'  toJ.  iii,  p.  32L 

*  'Rjst-  of  Surg./  vol  iv,  p.  IBS,  2n4  ed. 
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exeiaion  of  tbe  elbow,  and  in  whieli  the  funrtions  4>F  the  nerve  wena  also 
regained  ;  and  hert^,  on  dissecting  the  partt*  some  years  aftei'wards,  the  endfl 
of  the  divided  nerve  were  fuund  nnited  by  a  kind  of  spjint  or  ferule  of  fibiTHis 
tissae  (exactly  as  a  fractui-e  iu  united,  by  provisionid  callos),  ineidc  which  the 
ends  fchemselvca  seemetl  to  be  nunnited,  though  in  contact.  But  in  other 
cases  there  seems  no  doubt  that  a  pernianeut  iiTitation  ia  generated  in  the 
substance  of  the  wounded  nerve,  which  is  reflected  down  other  nerves, 
originating  from  the  same  part  of  the  cerebTOspinal  centi^,  and  that  thus 
the  whole  lirab  may  nltimately  become  more  or  less  paralysed.'  There  are 
numerous  otiier  reflex  Kymptonis?  produced  by  injuries  to  the  nerveB,  but 
they  are  too  miscellaneous  and  too  mn?  to  make  it  worth  while  to  summarise 
them  here,  and  in  most  of  the  recorded  cases  tbc  real  symptoms  have  doubt- 
less been  mixed  with  many  which  were  of  a  hysterical  character.  I  w^ould 
refer  tlic  reader  to  an  ititeresti ug  article  by  Dr.  Brown  Sequard  and  Ur, 
Loekhart  Clarke,  in  the  4ih  vol.  of  the  '  System  of  SiiT]gery/  2nd  edition. 
Partial  division  of  nerves,  or  their  pennajieni  irritation  by  the  lodgment  of 
a  foreign  body,  or  a  ligature,  is  liable  to  produce  symptoms  even  more 
formidable  than  those  caused  by  their  complef^  division,  though  essentially 
of  tlie  same  character.  The  abiding  irritation  which  sometimefl  ensues  on 
the  implication  of  a  divided  nerve  in  a  cicatrix  is  of  the  same  nature.  A 
common  example  of  it  is  the  irritation  aod  jerking  which  occasionally  atUicks 
the  stump  of  an  amputation.  Sometimes  the  oorvc  is  compressed  by  the 
formation  of  callus  around  a  fnictuiv. 

The  symptoms  caused  by  injur}^  to  a  nerve  must  bo  treated  according  to 
their  gravity.  Since  tliere  can  be  no  doubt  that  many  of  the  worst  symptoms 
depend  on  aome  constant  irritation,  the  result  of  partial  division,  the  lodgment 
of  a  fon^ign  substance,  or  the  implication  of  one  or  more  nerves  in  the  cicatrix, 
it  is  right  in  such  cases  to  cut  down  on  the  nerves  which  seem  implicated, 
nod  either  divide  them  completely  or  remove  a  portion  of  them.  In  cases 
depending  on  lesion  of  one  of  the  digital  nerves  it  may  ollUsn  l>e  better  to 
sacrifice  the  finger,  and  in  painful  stumps  to  re-amput4ite,  taking  care  to  cut 
all  the  large  nerve- trunks  so  short  that  they  cannot  be  implicated  in  the  scar. 

Bnt  in  slighter  cases  the  symptoms  will  probably  subside  by  galvanism  of 
the  affected  nerve,  sedulously  employed,  blisters,  the  application  of  bella- 
donna in  ointment,  and  the  hypodermic  injection  of  morphia,  if  there  is  much 
pain,  with  careful  attention  to  the  general  health. 

In  all  recent  wounds,  in  which  largo  nerves  are  divided,  great  care  should 
be  taken  to  put  their  extremities  into  ace ui-ate  appositiotj,  and  it  may  be  right 
to  pass  a  silver  or  gut  suture  through  the  soft  parts  around  or  the  sheath  of 
tlie  nerve,  so  as  to  keep  them  in  accurate  contact. 

Besides  the  direct  and  remote  consequences  of  wounds,  there  are  a  few 
otlicr  affections  of  nerves  which  are  occasionally  met  with,  though  as  a  rule 
the  symptoms  which  are  caused  by  lesions  of  nerves  are  only  somewhat 
subordinate  features  of  surgical  diseases  and  injuries. 

Neuralgia,  in  its  strict  sense — i.e.  pain  referred  to  the  course  and  diatribn-   Xeuralgli* 
tion  of  some  one  or  more  of  the  sensory  nerves — is  a  disease  which  is  almost 
always  periodic  in  its  attacks,  and  bears  a  strong  reRomblance  to  ague  in  its 
course,  causation,  and  cu!*e,  and  falls  more  especially  under  the  care  of  the 

*  8eo  a  cjiBe  related  hj  Mr.  CjtlU'nder,  in  '  Piith.  Tnins,,*  vol.  xv.  p.  180,  iti  which  tho 
olimr  riervtj  moms  to  hare  been  divided  iti  excitsion  of  the  elbow,  and  where  the  wholti  limb 
becanio  parol jrsod. 
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physician.  Still  sarg-eons  are  so  often  consnlted  about  ii,  anrl  an 
diagnosis  of  many  anrgical  affections  depends  fk>  much  on  a  knowledge  i 
the  phenomena  of  true  neuralgia,  that  I  mast  aay  a  few  words  about  it.  The 
word  neuralgia  is  used  loosely  bo  describe  any  painful  affection  for  which  no 
anatomical  or  oi^nic  cause  is  known,  and  there  is  no  objection  to  this  use 
of  the  word  if  some  other  term  were  used  Ui  distinguish  the  cases  which  are 
of  hysterical,  dyspeptic,  mental,  or  obscure  origin  from  the  truly  neuralgic^ — 
i.e.  those  in  which  there  is  distinct  evidence  of  an  affection  limited  to  a  pre- 
cise nerve,  and  dependent,  we  cannot  doubt,  on  some  anatomical  disturbaocoj 
of  its  tissue,  though  this  may  be  transient  and  imperceptible  to  our  sense*. 

The  phenomena  of  truenenralgia  are  best  stndied  in  the  familiar  affection 
known  ns  tic,  or  brow-ague,  which  follows  the  course  of  the  supraorbital 
branch  of  the  fifth  nerve.  This  commences  very  commonly  by  an  increasedj 
afflux  of  blood,  the  pulsation  in  the  little  artery  which  accompanies  the  nerve 
becoming  plainly  peretptible  to  the  sight  and  touch  as  the  pain  is  corning 
on.  Then  tlie  neighbourhood  of  the  nerve  becomes  very  tender  to  the  touch, 
and  this  Is  followed  by  pain,  often  agonising,  extending  along  the  ranntica- 
tions  of  the  norve.  In  other  cases  all  the  branches  of  this  or  one  of  the 
other  divisions  of  the  fifth^  or  even  all  the  branches  of  the  trifacial  neivc  are 
similarly  affected,  pi*odueing  in  the  latter  case  what  is  called  hemicrania.  It 
would  be  beside  my  purpose  to  speculate  on  the  cause  of  this  affection,  or  to 
spend  any  time  on  discussing  its  treatment.  I  merely  wish  here  to  dit^ct 
the  readtT^H  attention  to  it  as  illusti-uiing  an  affection  of  the  nerves  quite 
nnconnecied  with  inflammation,  for  the  symptoms,  intolerably  severe  at  one 
minute,  nmy  have  entirely  disappeared  at  another,  and  also,  for  the  same 
reason,  not  due  to  any  abiding  irrit^ition  in  the  course  of  the  nerve.  I  may, 
however,  add  that  the  cure  of  this  digorder  mu.<*fc  be  sought  in  the  discovery 
and  removal  of  its  canse^  in  the  amendment  of  any  disorder  of  the  general 
health,  and  in  cases  where  no  cause  can  be  ascertained,  in  the  administmtion 
of  antiperiodic  remedies,  aa  quinine  and  arsenic,  with  (me  purgation,  and  the 
local  application  of  aconite,  or  the  subcutaneous  injection  of  morphia,  or 
morphia  and  atropine,  befoix^  the  paix>xysm.  It  is  curious,  and  is  valuablej 
as  a  diagnostic  sign,  that  though  the  parts  near  the  affected  nerve  may  be' 
excessively  tender  to  the  touch,  yet  firm  pressure  will  generally  relieve  the 
pain,  and  patients  with  brow-ague  often  learn  to  give  themselves  some  relief 
by  pressing  the  finger  firmly  into  the  SQpraorbitxd  notch. 

Many,  however,  of  the  cases  classed  as  true  neui'algia  are  really  not 
periodic^  but  permanent  jiffections,  due  to  the  implication  of  the  nerve  in 
inflammation  of  the  bone  in  or  near  which  it  lies>  or  to  its  inflammation  from 
some  otber  cause,  or  to  its  being  involved  in  cancerous  or  other  ulceration, 
or  compressed  by  a  tumour.  Bat  in  all  these  cases  the  symptoms  are  jier- 
sistent  and  continuous,  though  not  therefore  neees.'iarily  equal  in  severity  at 
all  times.  In  other  cases,  from  some  irritation  applied  to  the  motor  nerves,  or 
to  the  part  of  the  nervous  centre  with  which  they  are  connected,  strange 
convulsive  movements  are  produced.  Spasmodic  wryneck  is  the  best  known 
of  these  affeetious,  and  it  manifests  itself  as  an  affection  of  the  trapezius  or 
stemomastoid  and  trapeSEiua,  wliich  is  often  ptupfigated  to  the  other  muscles 
of  the  nock  and  head,  jerking  the  head  about  in  various  directions,  Froin- 
this  origin  the  aflection  may  be  reficcted  to  the  nerves  of  tlie  cervical  or  alsal 
of  the  brachial  plexus,  causing  neux'fdgic  pains  in  the  course  of  their  seasi- 
tive  bnuiehes,  with  p08?*ibly  some  affection  also  of  the  mot^ir  nerves. 

In  ail  ca^es  of  obstinate  neuralgia,  or  of  obstinate  spasm,  the  quest  ion 


NEtJROMA. 


487 


iVill  iiltimatHy  oecnr  whether  uiiy  relief  «m  he  given  bj  stirgit'al  opemtion,    Keurolomy. 

]and  iF  hi\  wiictlicr  tho  symptoms  are  severe  eDoiigli  to  wamint  the  attt^mpt. 

1 1  say  this  quesMoti  oci'tirs  ultmiafcely,  far  it  is  not  until  all  known  mefiical 

treatment   hax  failed  that  the  ili vision  of  the  affeet^d  nerve  oaght  ever  to  be 

tried,  except  in  eases  where  the  pain  obviously  depends  on  some  irriiation 

whieh  cannot  be  removed  ap]>hed  to  a  definite  part  of"  the  trunk.     In  such  a 

case  it  may  fairly  be  expeeted  that  the  division  of  the  trntik  above  this  part 

will  relievfj  the  symptoms.     When  the  cause  of  neuralgia  is  central  or  is 

nnknown  the  opemtion  in  far  less  promising-,  though   tinder  proper  circnm- 

I       stanees  it  is  quit*  right  to  give  it  a  triiiL    There  are  two  met  boils  of  dividing 

^B  a  nervoj  one — which  is  the  less  for- 

^H  a    £^ji!|r^"T^??^^^^?^.       midable  as  an  operation — ^is  to  make  a 

^H  gj    BmJjfl^lMK  subeutaneoas  puncture,  or  a  small  in. 

^^^^ft    ^mf  iMBfimlBF'^  Itm  ^^r' ''  (Vision  dilwn  ttj  the  bone  in  the  known 

^^^^V   JKI  ^^HlwKkKv'^  fall  Jm.  course  of  the  nerve,  by  which  the  trunk 

^^^H  fV /  ^HTt  i  H'flu'  I       ^^  divided  along  with  the  parts  in  re- 

^^^^TjF/  lUliit  iin  t/yj^/''  ^M  I       1^^^*^^  ^'^^  *^-     Si^^  t^iJs  i^  mneh  less 

^H        liil  f  ^^KmS^IHmBf^^m         satisfactory  than  the  other,  both  be- 

^H        IbUI^^H^  '  sUHr /J^^I  cause  the  opemtor  may  after  all  miss 

^H  uR^^^ftjMi!dl^^^^^Ji^^B  ^^^^  nerve,  and  been  use  the  latter  may 

^P         / J»i|n|^l^H|^Sl^  ^^1  soon  reunite  and  the  symptom^  recur. 

^^         Iflw^^^P^'^iu^^HMn.  ^H  The  Diore  efTeetual  nietliod  is  to  expose 

the  nerve  by  a  regular  disseetion^  and 
remove  a  piece  about  half  an  inch  loiig.^ 

Tumours  are  sometimes  painful  frdm   NeummiL 
^^^^^p  !■  1^1  m  w ■■  1  ■        r         their  pressure  on  nerves,  and  in  some 
H         ^^^^■H^^T^^^^^H       /         of  the  '  paiufnl  Subciita neons  tumourl^/ 
^K         I^^^^^UB^Jk\ ^fmt^}<' ''i/' I         ^^  they  are  e^illeil,  a  definite  nerve  has 
^m       l^^^^BS^m^^^^^l^^JS^'i  ^^^^^  found  implicated  in  the  tuhlour. 

^^        \  Sl^^lH^B^H^^Ku  ^^  other  times,  however,  there  has  beeh 

no  such  cxplji nation  of  the  pain,  which 
is  then  to  be  regarded  as  *  hyst^erietil.* 
Like  other  forms  of  hysteria,  this  pain 
in   simple,    fibrous,   or   fatty  tnmours 

Fli}.  239,    Ncurouia.     A  larjio  oml  tmiionr,  CJ  ,| 

inojwjs  iftfifr  by  4  wide,  inii^ii rutins  tht*  «rfaUc     generally  occurs  lu  womeu. 

nerve  »t]c)  lu  poj*tiTitT  Uhml  hmiirli.    Tho 

surf; 


uf  th*j  lumoir  is  iiudiilntiML  It  u 
I  ittiig  a  \ar^e  it-ntml  cavity,  with 
^fillii.  Til"  trunk  nf  tbo  ncrvf, 
^111)1  into  tho  tmuuiir  hIjoyg  and 
fc*niLii;ju;;  b-low  at  a.  jwiiit  Lelow  the  ixipliU-al 
l|p«ii><*.  Varioas  fllmmmts  uro  rt-pneis-i-ntjr^l 
E|pne«4i*1  out  on  Uie  w.ilk  at  tlw  twuionr,  b  A, 
llinl  riiAiiy  oth**r  jK«rvea  can  le  dettcLtitl  by 
kexiuiHtmtioii  ill  tin-  oiitrul  ciivlty.  ForulMJot 
[  11  iiii-1n-  jilii»\'i' the  twmour  the  nerve  ijriiiiurh 
t  I'll  udiirar  t^  I.    All  t  -iit  Ik  k  n  own 

■  i«  tlio 1 1  lit>  I  ini b  \\  a.H  LLiJ I  |»n  UiU^i . 

_'J  i^s  uf  th<'  tumour  wiu  found  on 

jujUctui    ejcnn  inutioii      to    oun^int    or 


But  there  are  tnmoars  formed  in 
the  substance  of  nerves,  and  called  on 
that  account  neuromata,  of  which  a 
remarkable  example  is  depicttii  here 
(Fig.  22i)},  They  are  of  a  fdjrons  or 
tibroeel  hilar  s  true  tare,  grow  generally 
slowly,  and  are  often  the  seat  of  very 
a<7iito  pain.      The  fibt-es  of  the  nerve 

ti^m^Qt  vnrlou*  wjti^^jfnce  granular      ^.JH  ^e  fouod  Soreiul  Out  OVOr  tllOUl  aud 
lOtM  juatiinal,  mnmi  and  ejvjil  wdl*  of  ,  . 

riw  of  ]JU8-ifU>bnK^  fur  the  most  pturt^     embeddetl   iti   thcir  substance.      Tht-y 

^  eIongii.tii]|;  tthrL-ct-IlB,  a-nd  rr>uinaiil£  of  nerve-  -  i  i  i  i 

twN-N.— I'rouj  u^^txcinipn.  tvnvlii.No.  i7'i.  in     aix3  mcuiable  cxccpt  by  removal ;  and 

St.  OeorKii''9  Ikiiipital  Jiuwiuia,  tii^scritierl  in  ,  .  ,  i  i   '  t         j.i: 

voL  It.  of  Beaii'a '  ArcLiivcfi/  whcu  sucu  rt^moval  would  involvc  the 

destruction  of  the  main  nerve  of  the 
limb  and  its  consequent  paralysis,  ampa  tut  ion  becomes  necessary. 

I  *  Some  iritt'rcifting  and  t^piad  eusee  of  ocurolouiy  in  pjiinful  iiffuclions  of  tiiu  hmlm  will 
"be  fauDd  roLiLtxl  I  y  Mr.  RtNiiLTU  Da?ie»,  hi  tUo  '  Duhlin  QiiurLerly  Journal  of  Med.  Sc^iofice,* 
Nov.  1800. 
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CHAPTER  XX\TII. 


DISEASES    OF    THE    ARTERIES.' 


AihcrotTiA 
nnd  calctlj- 


The  degenerative  changes  wliich  are  fuotid  in  tlie  arteries  appear  ander  two 
chief  forma,  viz*  atheroiHU^  a  softening,  pulpy  change  akin  to  fattj  degeiiert- 
tiou ;  and  ealcificatkm,  or  so»called  ossification,  in  which  the  arterial  tabe 
becomes  Hgid  and  brittle.  The  latter,  however,  is  a  late  stage  or  ooDse* 
quence  of  the  former.  In  atheroTua  the  iiiterTial  and  middle  coat«  of  the 
artery  are  foaud  thickened  by  a  material  which  is  variously  regarded  by 
different  authors  as  the  result  of  chronic  inflammation  affecting  the  middle 
coat,  and  so  pushing  the  internal  coat  inwards  and  afterwards  invading  it; 
or  as  deposited  on  the  internal  surface  of  the  artery  from  the  circulating 
blood,  and  tlien  giving  rise  to  fiitty  degeneration.  The  former  view  of  the 
inflammatory  nature  of  athei-omu  is  maintained  with  great  ability  by  Dr. 
Moxon,'  and  is  the  one  which  certainly  appears  to  me  the  moie  probable  and 
the  more  coosiBient  with  the  phenomena  of  the  disease.  The  latter,  how- 
ever, rests  on  the  gi^^at  authority  of  Gulliver,'  and  is  the  view  usually 
adopted. 

However  originating,  the  disease  soon  causes  visible  opaque  patches  of  a 
yellow  colour,  and  thicker  on  section  than  the  neigh bonring  portions  of  the 
internal  coats.  In  these  patches  there  are  found  on  mici'oscopic  examiiiation 
oil-globules,  cholesterine,  and  the  degenerated  tij^sue  of  the  int4?rnal  coat  of 
the  vessel,  besides  cell-formations  which  aiv  described  by  Rindflcisch,  Moxon, 
and  others  as  inflammatory. 

Tlie  progress  of  atheroma  is  in  one  of  three  directions :  1.  Tlie  athero- 
matous pjiteh  may  Boftcu  into  matter  somewhat  resembling  pus,  which  parses 
into  the  tube  of  the  artery,  leaving  a  small  cavity^tbe  atheromatous  ulcer 
— in  the  internal  coat  and  inner  part  of  the  middle  coat.  The  vessel  at  such 
a  spot  is  much  weakened,  and  mny  give  way  either  totally  and  at  ouce  or 
partially  and  gradually,  so  as  to  form  an  anenrism.  This  softening  is 
regarded  as  the  acutest  form  of  the  inflammation  which  has  produced  the 
dim  use.  2.  The  atheromatous  matter  may  become  organised  into  a  low  form 
of  iibrous  tissue,  with  which  fatty  matter  is  mingled,  until  the  ooats  of  the 
vessel  become  *  oj*aque,  dull,  and  condensed  into  a  material  similar  to  hardened 
albumen  and  eventually  to  ligament'  (Moore).  In  this  change  also,  I  believe, 
aneurism  often  finds  its  commencement,  the  difference  in  elasticity  at  the 
points  where  the  healthy  and  diseased  parts  of  the  vessel  join  predisjwsing  it 
to  give  way  at  tliat  part.  3.  The  salts  of  lime  are  deposited  in  the  athero- 
matous matter  by  a  Btill  more  chronic  process  ;  and  then  sometimes  the 
whole  vessel  is  gniduiilly  involved  in  this  caleiireons  degeneration,  so  that  it 


'  On  the  Naitiircj  wf  AtliLTumrt  in  iliF  Arteri*'**,'  from  '  Guys  How|j5ttil  RtHpuris." 
Tkiwl.  Chir.  Tnms,/  vol.  xivi. 
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becmnes  m  perfectly  lirittle  aiitl  rigid  tnhi\  iiiea|iable  of  either  contraction  or 
dUatfttioii  or  of  any  change  iti  leu^th.  Sueh  arlerieti  umy,  of  course,  be 
raptured  by  any  slight  fort^e,  and  they  arc  quit43  incapable  of  performing  one 
of  the  chief  functions  of  arteries — that  of  regulating  the  blood-supply  ac- 
coniing  to  the  demanii  Herieo  the  frequent  occurrence  of  gtingrene  in  Ruch 
eases.  This  process  of  calcification  ly  popularly  denominated  ossificatioii  of 
arteries ;  but  there  is  no  proof  that  true  boEie  is  ever  found  in  such  a  patch, 
tbongh  a  certiiin  resemblance  to  bone-ceJla  has  been  thought  to  be  discorered 
in  the  calcareous  deposit. 

Sometimes  in  exU^nsive  cidcification  of  the  aorta  the  blood  makes  a  way 
between  the  internal  rigid  and  t he  external  eltifiiic  portion  of  the  artery,  i.e. 
either  between  the  external  and  middle  coats  or  (im  Dr.  Peacock  has  shown 
to  be  almost  ahvaya  the  cai>e)  Ixjtween  the  layers  of  the  middle  coat,  and 
distends  the  outer  part  of  the  artery  int^>  what  is  known  as  a  *  dissecting 
aneurism*  (Fig.  234,  p.  402). 

Both  atheroma  and  calcification  are  freqoent  cauaea  of  secondary  ba?mor. 
rhage  after  surgical  opemtion,  the  latter  more  especially  ;  in  fact,  the  arteries 
are  aometimes  found  so  *  ossified  '  in  amputations  perfcrrnied  on  aged  people 
that  they  bix^ak  otf  when  an  attenipt  is  made  to  tie  them.  In  such  extreme 
caaea  of  calcificatian  the  ligature  must  be  used  very  gently,  and  only  tied 
just  tight  enough  to  command  the  bleeding ;  or  what  is,  I  think,  safer, 
acupressure  may  be  employed.  But  secondary  ha^mon^hage  is  almost  sure  t^ 
ensue.  Atberonuitous  arteries  also  are  very  liable  to  secondary  htemorrhage, 
being  already  badly  nourished,  and  more  prone  to  degeneration  than  to 
repair.  I  have  shown  from  the  records  of  St.  George's  Hospital  that,  judging 
from  the  result  of  fatal  cases  only,  it  would  seem  that  secondary  ha^raorrhago 
is  almost  always  due  to  disease  of  the  arteries.  (*  St.  George's  Hospital 
Reports,'  vol.  i.  p.  319.) 

Calcification  is  a  dkease  which  is  almost  confined  to  advanced  life,  but  it 
has  been  found  in  younger  subjects  also.  Mr.  Moore  calls  attention  to  the 
fact  that  it  h  not  fountl  in  tlie  pulmonary  artery  or  in  any  part  of  the  venous 
system,  in  support  of  the  view  which  he  holds  that  the  disease  comraenceB 
on  the  internal  surface  of  the  veaael  as  a  deposit  out  of  the  arterial  blood. 

Atheroma  has  been  found  to  occur  very  commonly  in  soldiers,  and  in 
persons  who  are  in  the  habit  of  indulging  in  alcohol  ;  and  it  is  believed  by 
many  patliologists  to  he  a  frequent  result  of  syphilis,  the  deposit  in  tins 
syphilitic  variety  of  atheroma  being  of  tlie  fibroid  texture.  I  cannot  profess 
myself  quite  satisfied  of  the  reality  of  tlie  connection  which  lias  been  thug 
assumed  between  two  each  common  affections  as  syphilis  and  alberoma;  but 
the  connection  between  atherrmia  and  spii-it  drinking  seems  more  certain. 
We  should  not  forget,  however,  that  arterial  disease  attacks  persons  also  of 
the  most  regular  habits  of  life,  and  is  not  unknown  in  the  lower  animala. 
The  signs  of  this  atfoetion  aro  wholly  unknown,  Pei*sistent  pains,  reputed 
rheumatic,  often  turn  out  to  be  due  to  disease  of  arteries,  and  a  high  degree 
of  areas  senilis  in  the  cornea,  especially  if  the  patient  is  not  in  advanced  age, 
gives  reason  for  suspecting  atheroma ;  but  the  suspicion  is  oftc?n  refuted  by 
dissection.  Advanced  cfilcification  often  renders  tbe  arteries  so  hard  that 
their  condition  is  plainly  perceptible  to  the  touch  in  any  superficial  vessel. 


Arteries  may  be  i:>ccbided  l»y  the  pix^ssurc  of  tumours,  tbougb  the  main  Orchwtnn 
arteries  have  a  wonderful  ptnver  of  escaping  and  iT'si sting  pressure;  but  the  j^'^^  ^""l'^ 
usual  cause  of  oblitei'ation  of  an  artery ^ — at  least  ui'  a  large  one^ — ^is  tmhilwm^ 
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i.e.  the  impaction  of  a  clof.     This  geuerallj  occurB  at  or  near  the  bifa 
tion,  or  s^iviog  off  of  some  large  brunch.*     The  clot  is  generally  foriDed  on  J 
Jincleas  of  fibrine  which  ib  bronght  down  to  the  part  from  a  diseased  endo- 
cardiuiti,  being  washed  cfl*  the  surface  of  the  heart  or  one  of  its  valves,  as  Ion| 
ago  pointed  oat  by  the  hite  Dr.  Kirkea;^  but  clots  formed  in  anoarisn 
or  diseased  arteries,  or  even  iu  the  veinp,  may  prove   the  starting-point 
embolism.^     Tins  plug  of  fibrine  being  detained  in  the  artery  attj-acts  niore^ 
fibrino  to  itself  (jast  as  fibrine  m  whipped  out  of  the  blood  in  a  basin)  till 
the  whole  tube  of  the  artery  la  oblitenited.     The  obHteration  is  sotnetirnc 
accompanied  with  a  good  deai  of  puie.     The  pulse  Ijelow  is,  of  course,  los*-,^ 
and  sometimes  the  limb  becomes  gangrenoua,  A  similar  result  nsually  occurs 
in  the  bruin,  where  the  softening  which  so  constiintly  ensaes  after  emboli  sin 
of  the  cerebnil  arteries  may  he  looked  on  as  a  form  of  gangi-^ne. 

The  occurrence  of  embolism  can  oftt^n  be  diagnosed.  In  the  case  figured 
on  p.  47  the  symptoms  were  unjiiiatakeable,  and  the  seat  of  lodgment  of  the 
clot  could  be  exactly  defined.  But  as  a  general  rule  nothing  cun  be  done^ 
since  the  heart-disease  forbidii  any  surgical  ti'catment ;  otherwise  tbere  is  no 
more  reas^m  why  a  limb  should  not  be  amputiited  for  embolism  than  after 
the  ligature  of  an  artery* 

Embolic  clots  when  lodging  in  diseased  arteries  (and  even  perhaps  some- 
times in  sound  ones)  may  form  the  starting-point  of  aneurism,  the  vessel 
dilating  behind  the  obstruction.* 

Jjrfceritii*  Formerly  elabomte  descriptions  were  given  of  the  np  pea  ranee  of  ai-ti^ries 

when  in  a  state  of  acute  inflammation^  and  there  are  donbtles?  cases — very 
rare  ones—in  which  long  tracts  of  artery,  sometimes  the  whole  of  the  main 
art* Ties  of  a  limb^  bave  been  found  tilled  with  fibrine  and  obUtorated.  Sucb 
cases  are  classed  as  instances  of  arteritis,  and  they  may  be  so.  It  is,  at  any 
rale,  difticnlt  to  understand  them  in  any  other  way.  But  the  descriptions  of 
*  arteries  afvuti'ly  inflamed,  with  red  lining  membrane,  tt;c.,  were  no  doubt 
mistakes^  caused  by  confounding  post-mortem  staining  with  inflammatory 
injection.  Little  is  known  of  acute  arteritis  pathologieally,  and  surgically  it 
can  liardly  be  said  to  have  any  importance, 

Aiiearism.  Tiie  term  aneurism  means  a  fnmour  formed  by  the  enlargement  of  «m 

artery.  If,  therefore,  the  wOrti  be  correctly  nsed,  there  must  be  in  every 
aneurism  an  investing  membnme,  or  sac,  which  communicates  with  the  cavity 
of  the  artery,  and  which  contains  blood,  either  fluid  or  coagulated.  This 
investing  membrane  may  l>e  formed  either  by  all  the  coats  of  the  vessel  or  by 
only  one  or  two  of  them,  or  by  the  cellular  tissue  external  to  the  artery,  and 
the  claSvsificuiion  of  the  tumotirs  is  by  many  authors  based  on  this  cirt*um- i 
stance.  By  others  aneurisms  are  divided  according  to  their  sha^M*  and  tbo 
nature  of  the  conmuinication  between  the  sac  and  the  artery.  Unfortunately 
for  the  intelligibility  of  the  subject ,  the  term  aneurism  is  often  applied  to  an 
Affection  in  whicli  there  is  no  sac,  and,  in  the  proper  sense  of  the  wurd,  no 
tuinour,  i.e,  to  a  subcataneous  mpture  of  an  artery  leading  to  the  efl^uaiou 

»  Set)  Fig.  n.  p.  47, 

»  ♦  M*d.  Cliir.  Tr?iDs.,'  vol.  mv, 

"  Sumu  yc;irs  a^o  ji  pnliont  wna  openitwl  ton  for  the  mdicJil  cure  of  Jieroia.  In  piissing 
one  of  the  hgntuin^a  the  ofR-rntor  had  tlie  iint>ifurtuiio  to  jxTfurato  the  rxtL*rniii  iliae  vein,  wilh- 
mit  being  awnro  of  it.  Tht)  limttnroi^vis  luft  in  the  cavity  of  thv  v«in,  niid  onuht-d  roiigDlitUon 
of  thii  bloofl.  TliP  pulitmt  dind  uf  apipkxy,  whirh  win  found  to  hive  iwtm  |ir»j<1uccd  hj  goe 
of  the  olotft  which  hnd  pjiewd  through  the  henrl  and  lodginl  in  an  urttrj  in  tho  brnin^. 

<  •Hyfll  nf  Surg.;  2nd  td.  vol.  iii,  p.  421. 
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of  blood  into  the  cellular  tissue.  This  is  what  is  often  intended  by  a 
•  diffused  aneurism  * — a  term  wJiich  in  that  sense  should,  I  think,  be  disused, 
since  both  the  pathology  and  treatment  of  such  an  affection  differ  entirely 
from  those  of  common  aneurism.* 

The  causes  of  aneurism  are  to  be  soaght  in  anything  which  disturbs  the  CanseB  of 
balance  of  the  circulation,  so  as  to  cause  the  wall  of  the  artery  to  become 
unfit  to  rt'sist  the  heart's  action.  Thus  the  artery  becomes  degenerated  by 
atheroma,  and  the  atheromatous  portion  gives  way.  Sometimes  all  the  coats 
give  way,  so  that  the  artery  bursts  ;  more  usually  the  external  coat  remains 
entire  and  becomes  expanded  over  the  blood.  Such  commencing  dilatations 
are  constantly  seen  in  atheromatous  aortas.  At  first  the  atheromatous  patch 
shares  in  the  expansion,  and  the  anenrismal  pouch  is  then  formed  by  all  three 
coats  of  the  vessel  (Fig.  230).  Soon  the  two  internal  coats  are  worn  away, 
and  on  dissection  it  will  be  found  that  they  can  only  be  followed  a  short  dis- 
tance from  the  month  of  the  sac,  which  is  then  formed  by  the  external  coat 
only  (Fig.  231).  It  appears  certain,  also,  that  chronic  inflammation 
may  so  soften  the  structure  of  the  middle  coat  of  the  vessel  that  it  is  inca- 
pable of  resisting  the  usual  force  of  the  circulation. *  Such  chronic  inflam- 
mation is  believed  by  many  pathologists  to  be  a  frequent  conscqueuce  of 
syphilis,  and  the  prevalence  of  aneurism  among  soldiers  is  thus  accounted 
for.  And  again,  it  seems  certain  that  the  abuse  of  alcohol  is  a  predisposing 
cause  of  aneurism,  though  whether  it  acts  by  producing  arterial  degeneration 
or  by  irritating  the  heart,  and  exciting  it  to  increased  action,  is  not  clear.  It 
seems  also  certain  that  habitual  strain  on  the  heart  may  act  in  the  same  way; 
and  the  use  of  the  old  stock  and  of  the  knapsack  in  the  army,  inducing  a 
strain  on  all  the  respiratory  and  circulating  organs,  is  by  many  army  sur- 
geons considered  to  have  been  oven  a  more  potent  cause  of  aneurism  of  the 
aorta  than  either  syphilis  or  alcohol.  Violence,  again,  leading  to  a  partial 
rupture  of  the  artery,  is  an  undoubted  cause  of  aneurism.  This  is  well 
illustrated  by  an  experiment  of  Richerand,  which  I  have  often  repeated.  In 
the  dead  subject,  after  the  rigor  mortis  has  been  completely  overcome  by 
passive  motion,  let  the  knee  be  forcibly  over-extended,  till  the  ligaments  are 
heard  to  crack.  The  two  inner  coats  of  the  popliteal  artery  will  often  be 
found  ruptured.  And  there  can  be  no  doubt  that  something  of  the  kind 
often  occurs  in  those  sprains  of  the  knee  which  are  so  frequently  assigned  as 
the  cause  of  popliteal  aneurism.  It  is  a  known  fact  that  sprains  and  blows 
are  frequently  followed  by  ancunsm  of  all  kinds,  and  it  is  a  frequent  obser- 
vation  that  sailors  are  liable  to  axillary  and  subclavian  aneurism,  from  the 
sprains  and  injuries  of  the  upper  extremity  incidental  to  their  calling,  in  a 
proportion  which  as  much  exceeds  the  average  as  does  the  predisposition  of 
soldiers  to  aortic  aneurism.  Finally,  the  direct  wound  of  an  artery  leads  to 
aneurism  (which  on  that  account  is  called  traumatic),  by  causing  an  extra- 
vasation of  blood  into  the  surrounding  tissueo,  which  become  limited  and  en- 
capsuled  by  the  areolar  membrane,  muscles,  <fcc.,  which  form  the  sac,  the  coat« 
of  the  artery  being  traceable  only  a  very  little  distance  into  the  mouth  of  the 
sac  (Fig.  233).  It  is  well  to  keep  these  facts  in  view  in  examining  a  case 
of  aneurism,  since  the  causes  which  act  by  producing  general  arterial  dege- 
neration offer  less  prospect  of  the  success  of  local  measures  than  those  which 

*  If  by  •  diflfused '  aneurism  bo  meant  an  aneurism  which  has  burst  and  poured  out  its 
contents  into  the  neighbouring  partn,  it  would  surely  be  better  to  put  this  into  common  and 
unmistakoable  English  by  calling  it  a  ruptured  aneurism,  ns  it  is. 

'  See  Moxon,  op.  cit. 
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tioti  of 


are  more  localiaeJ  ;  wluli'  the  parelj  tratimiitic  aiieiirism  may  b**  treaU^iI,  if  it 
Beenis  advisable,  as  a  wound  of  an  artery,  with  the  same  prospect  of  fi ruling 
the  \^e8sel  liealthy  np  to  the  month  of  the  sac. 

The  old  classification  of  aneurism  was  founded  on  the  composition  of  the   CUssificia. 
saC|  an  anearism  in  which  the  sac  is  formed  of  all  the  three  coats  beinpr  termed 
irtie  (Fig*  230)  ;  one  in  which  the  external  coat  only  is  involved, /d/^c  (^^'^g* 
231)  ;  *  and  one  in  whieh  the  sac  is  formed  of  the  snrroniiding  tissues,  dif- 
fused,^  or  consecutive  {Fig,  2^)3). 

This  DomenclatEre  is  certainly  neither  felicitous  in  expression  nor  useftil 
inpi-actice.  It  is  impossible  to  tell  without  disaection  what  the  composition  of 
the  sac  may  be*  The  three  coats  of  the  artery  can  hardly  ever  be  traced  over 
the  whole  sac,  except  at  the  very  commencement  of  the  foi-mation  of  aneurism, 
and  then  almost  cxelasively  in  the  case  of  the  aorta  j  so  that  many  pathologists 
deny  the  existence  of  *  true '  anonrism  ;  yet  the  use  of  the  term  '  false '  seems 
to  imply  something  exceptional  in  a  condition  which  is  really  almost  nDirersal. 

It  would  be  Ixrtter  to  call 


^^^_  ^^^\  ^^^  niterial  aneurisms  in 

^^^H  ^'!^^^L\jlfff^"^'""%^  which  the  sac  is  formed 

^^^H  f /t       ^^^RSImKH^ '\N  ^  wholly  or  chiefly  by  the 

^^^^^^  i^S^F^II   i  J'if^/i^jXJ^r  ^^^SSmC^\  wall  of  the  vosscHrwa, 

^^^^^^k  I^BuVf  >^    ^     ^HML.    ^  ^jH^)\  ^^'^^  those  in  which  it  is 

^^^^^B             ^ft  TV^  ^    <i^  V  •         ^'^ff^         wholly  by  the  su  rrou  nd  - 

^^^^^^                  ^^kifc^fV  ''Ql^^^*^  n        >V  '"P*    tissnes  fahc  ;   and 

^^^  %  iiTTi  —             IB     rv^  **^  *^  ^"                    many   authors   use  the 

E        IBHB^^      "'j^     i\\  terms  in  this  sense. 

^^K  ^H^9v^vt^^      f     f  Another    class! flea- 

^^^K  ^^^Bh.a.\  t'^S     ^^^     '  ^i^i>  regards   the  slmjHs 

^^^H        ^^BHBt^  ^^  ^^^  tumour.       It    is 

^^Flo.taB.  AtnbiaftraiKfuri-qii,OT»mnjri5nml  dlljitfttion  of  tlvo  Imwmi-    ^^^^     Common     Ul     the 

aorta,  and  not  nncom' 
mon  in  other  arteries,  to 
find  the  whole  tube  dila- 

rUielnlwiiftlmamniai7,  which  i-^hniiirtntfdowrn ami  ttmeliinp  t]ie  mvli  j     i   /♦  -i 

Of  ttM  UTta).    Tho  arcti  iupif  ia  im^irokrly  rtflnUvi,  b«t  tin-  nxit  of  tea  lOr  a  VCry  COnSKter* 

UOA  Of  the  part*  h^i-i  rK^n  r('V**r*<],  in  ord^r  to  Hhi>w  tbo  tuintjrisiujU  "'"^^  CXU?nL   to    l-WlLe   or 

cariCij  irrfpuinrij  oocupU'*!  by  oiot.-  St.  OvijTgfi'i  UcMpitai  Mij*tuii,  more   timcs  its  natural 
Bbt.  Ti.  No.  'J04. 

size  (Fig.  235).  This  is 
called  afieurismcd  dilaiatmn^  or  tubtdar  or  Jmij^rm  aneurism,  while  the 
aneurisms  which  stand  out  from  one  part  of  the  circumference  of  the  vessel 
like  a  bud  attached  to  the  artery  by  a  neck  are  called  sarctdufed, 

A  still  more  practical  diBtinction  is,  according  to  tlieir  apparent  cause, 
into  i^poiitanrans  and  frauviatic. 

All  this  refera  to  the  true  arterial  aneurism.  There  are  other  conditions 
which  are  also  called  anearisms,  bat  which  have  only  a  remote  re^j^cmb lance 

^  A  vftHety  of  '  fklije  *  aneurism  has  been  disiicribed  which  is  termed  hernial  (Fig.  232),  in 
which  the  Buc  is  supfKJs«d  to  Ik)  formed  of  the  iwu  iuterniil  ennt«,  protnidet!  or  bernirtted 
through  a  doflcioncy  in  tlie  extermd  coftt.  Tha  existenco  of  tbi«  loriu  of  aneuriNm  as  a 
spontaneous  furranliun  seomw,  fvowoTer,  \m  he  (to  say  thft  Imst)  doubtful,  though  an  uiidfiiibted 
instance  of  itn  (x-currt-rfcce  haa  be(*n  rtiporlcd  in  an  nrtc'ry  whosf  external  I'ojit  hud  X^e^n 
(ihiived  in  ao  iimputation,  without  tltD  lubo  of  tho  vessel  being  cut  iuto.  It  may  idso  be  arti- 
ficiivlly  producinl  in  nnimnU. 

'  The  l^rm  *  difHiSLtl  fiilho  aneurism  '  is»  however,  often  nseil,  In  the  other  sense  spoken  of 
libo?^,  to  aignify  a  ruptured  artery  or  aneurism. 


,  A  tnbnlAr  aiKfuri<qiit  or  ftrnmrfsriml  dlljitfttiMi  of  tlvo  Iniwmi- 
»iaid  Tiglit  imbcliiviaii  vatMy,  ext^^iLdiriif  from  the  wtc\v  of  i\w 
Morta  to  th«  ftxillnrj  orifry^  Itia  i!)l«t^  vvn^X  t^ynW  tic  felt  im  a  rmind 
polMMiHr  Iwmoitr  in  the  iixilto,  a  phuw^  the  njtlllury  urtcry^  which 
VmeilL  ispprfc-ctly  natiimi ;  6,  the  rJ^ht  carotid  ;  r,  ilio  1  ft  can^titl 
1  raboLivUn  ;  rf,  a  Xar^tf  brnricli  of  the  nghi  Mn}»R|jiT|jin  (prt^^oltty 


Diflsectinff 
ftneuruun. 
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Cirsoid 
uieuridm. 


Arteriove- 
nous 
iu)«u  risen. 


to  tlie  genuioc  aneariflniiil  t amours.  The  inner  coats  of  the  aorta,  when 
atheromatous  or  ossifiud,  mtiy  crack  off  ami  allow  tlic  pa.sii^ge  of  tho  blood  be- 
tween the  external  and  middle  coats,  or,  as  Dr.  Peticc»ck  thinks,  is  always  (and 
as  is  certainly  most  commonly)  the  case,  bi^ween  the  layers  of  the  middle 
coat.  The  blood  dissects  off  tlieexteraal  from  the  internal  part  of  the  wall  of 
the  Horta^  and  has  been  known  to  proceed  as  far  downwards  a«  tho  external 
iliac  artery.  Ultimately  it  nsmilly  bnrsts  throngh  tbe  outer  coat  of  the  artc^ry, 
producing  fatal  hflemorrhage,  and  this  may  take  place  in  the  reverse  dirociioii 
to  that  of  the  circulation,  so  that  many  such  cases  prove  fata.1  by  rupture  into 
the  pericardium.  In  rjirer  cases  the  blood  burstj?^  through  the  internal  coats, 
and  thus  makes  its  way  back  into  the  artery  again.  Sach  cases  were  described 
in  old  pathological  works  as  instances  of  double  aorta.  The  name  of 'f//>- 
gcding  aneurism '  is  given 


to  this  con  tl  it  ion.  In  rare 
cases  it  may  be  diagnosed  J 
It  admits  of  no  curative 
treatment.  As  it  Las 
hitherto  only  been  met 
with  originating  in  the 
iiurtu,  it  falls  nifher  within 
the  province  of  tho  phy- 
Biciaii,  and  I  shall  say  no 
more  about  it  here. 

Another  c^mditinn  some- 
what allied  to  aneurism  is 
that  w^hicb  is  called  cirsotd 
aneurism,  or  artftial  varij^^ 
in  which  a  single  artery 
becomes  dilated  and  elon- 
gated, very  much  as  a 
varicose  vein  does ;  and 
closely  allied  to  this  (often, 
indet^,  in  practict%  iudis* 
tingnishablo  from  it)  is 
the  condition  denominated 

aneurii^m  htj  anasiomimS^  in    Fm.  "im,    Gapf  ftom  tlw  jwrtrait  nf  h  pntuit^t  wmler  Mr. 

,  .   ,       ,  ,  IIeKi«tt1ft«ii»Hfith  cim>M  imeuriftm  of  th«  scalp^  fn  th«  ] 

winch    there   are  a  number         of  St.  fJcorgtj'i  Ho«irfUJ.-Fnaa  the  •  Syntem  of  Suigexy/ toL  fU. 

of  such    diluted    and    tor-        *'" 

tuous  arteries  packed  together,  in  this  condition  the  capillaries  and  veins 
become  also  implicated,  and  many  of  the  dilated  puliiating  vessels  seen  in  sucb 
tumours  and  which  appear  to  be  arteries,  will  be  fonnd  on  dissection  to  be 
really  veins. 

Then  there  are  vascular  tumours,  or  enlar^^eraents,  which  are  formed  bj 
the  ooramunicatiou  of  a  diseased  or  injured  artery  with  a  vein,  art^rkruenrnts 
aneariam.  Of  these  there  are  two  kinds,  sufficiently  distinct  from  each 
other  in  well-marked  examples^  though  not  always  distinguishable  when 
deeply-sealed.  In  the  first,  i^artco^r  aurnihttij  there  is  an  aneurismal  tumour 
lying  between  and  Cummunicating  with  the  artery  on  one  side  and  the  vein 
on  the  otiier,  so  that  the  two  vessels  open  only  indirectly  into  each  other. 
In  the  second,  aueuri$mal  varij',  the  hole  in  the  artery  opens  directly  into  the 


til  iK'*\: 


'  So«  a  caie  by  Dr.  Swnjne  of  York,  in  *  Path.  Truus,/  vol.  rii.  p.  lOR,' 
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vein,  no  tumour- whatever  being  present.  The  veins  are  varicose  in  both. 
Thej  generally  pulsate  to  some  distance  in  the  anenrismal  varix,  and  may  do 
80  in  the  varicose  aneurism,  if  the  two  openings  of  the  sac  are  exactly 
opposite  to  each  other. 

The  symptoms  of  arteriovenous  aneurism  are  easily  distinguished  from 
those  of  common  aneurism.  When  there  is  a  tumour  (varicose  aneurism)  it 
will  be  found  to  have  not  only  a  pulsation  synchronous  with  the  arterial 
pnlsOy  but  also  a  continuous  thrill,  due  to  the  venous  stream  ;  and  the  murmur 
is  also  composed  of  an  intermittent  blowing,  arterial  sound,  and  a  constant 
rasping  or  thrilling  bruit  (compared  to  the  snarling  of  a  dog  or  the  harsh 
pronnivciation  of  the  letter  R)  caused  by  the  meeting  of  the  arterial  and 
venous  streams.  In  an  aneurismal  varix  the  bruit  will  be  somewhat  similar, 
varying  in  tone,  however,  with  the  varying  condition  of  the  orifice,  and  the 
yaricose  veins  will  pulsate.  There  is  also  commonly  an  increase  of  heat  in 
the  skin,  and  the  hair  and  other  epidermal  tissues  are  over-nourished. 

GiTBoid  aneurism  is  rarely  made  the  subject  of  any  treatinent.     If  it  be  Treatment 
necessary  to  undertake  its  cure,  the  ligature  of  the  trunk^artery  leading  to  forma  of 
it,  though  an  exceedingly  uncertain  measure,  is,  perhaps,  the  best.     The  di-   aneurism. 
lated  Tessel  itself  is  too  much  altered  in  structure  to  bear  the  ligature  with 
safety ;  and  coagulating  injections  are  very  daugerous.     But  when  ligature 
of  the  main  trunk  is  inapplicable  resort  must  be  had  either  to  coagulating 
injection  or  to  galvano-pnncture ;  or  if  the  tumour  is  not  too  large  it  may  be 
extirpated.     Reference  may  be  made  to  what  has  been  said  above  (p.  326) 
abont  the  treatment  of  aneurism  by  anastomosis,  to  whicli  those  cirsoid  aneu- 
risms bear  a  very  great  resemblance. 

Arteriovenous  aneurism  is  very  commonly  the  result  of  a  wound,  and  in 
such  cases  the  vessels  will,  in  all  probability,  be  healthy,  if  the  disease  is  not 
of  very  long  standing.  But  when  it  has  existed  for  a  long  time  the  artery 
becomes  so  dilated  and  thinned  above  the  orifice  of  communication  that 
no  operation  on  it  could  have  any  chance  of  success.  When  the  disease  is 
recent  it  may  often  be  cured  by  pressure  simultaneously  exercised  on  the 
artery  and  on  the  orifice  of  communication.  This  is  best  done  by  two  per- 
sons, one  of  whom  presses  lightly  on  the  point  at  which  the  arterial  stream 
enters  the  tumour  with  just  so  much  force  as  is  necessary  to  suspend  the 
cooing  murmur ;  the  other  compresser  holds  the  artery  at  some  convenient 
spot  above  the  tumour,  as  in  ordinary  aneurism.  If  this  plan  fails  it  is  best, 
in  recent  traumatic  cases,  to  lay  open  the  sac  (having  compressed  the  artery 
above)  and  tie  the  artery  above  and  below  the  orifice.  The  veins  may  also 
'  be  tied  if  it  seems  necessary.  The  artery  has  also  been  tied  above  and  below 
the  tumour  without  opening  the  sac,  and  with  success.*  The  main  artery 
and  vein  have  also  both  been  tied,  and  with  success.  Finally,  cases  have 
been  treated  successfully  by  coagulating  injections  and  galvano-pnncture, 
but  these  plans  are  less  certain  than  surgical  operation,  and  I  believe  move 
dangerous,  and  should  only  be  used  in  exceptional  instances. 

When  the  disease  does  not  cause  much  inconvenience,  and  is  not  rapidly 
advancing,  it  is  questionable  whether  the  patient  ought  to  be  advised  to  sub- 
mit to  any  dangerous  treatment ;  and  this  is  still  more  the  case  the  more 
nearly  the  disease  approaches  to  the  form  of  true  aneurismal  varix,  i.e.  the 

'  By  Mr.  Spence.  Soe  a  lecture  on  *  Femoral  Aneurism/  in  the  '  Lancet/  Oct.  17,  1874. 
Since  the  publication  of  that  paper  Mr.  Annandale  has  recorded  a  case  in  which  he  laid  open 
an  arteriovenous  aneurism  in  the  thigh  and  tied  both  the  vein  and  artery  with  success. 
No  gangrene  occurred. 
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less  pmof  there  is  of  the  existence  of  a  distinct  tnmntir  between  the  artery 
and  vein. 

The  Hyniptonis  of  arterial  anenrinm  art/  n«  ftillfiws  :  Thnx?  is  a  palsaling 
tumour  Rituated  in  the  course  of  the  artery,  and  incnpiible  of  being  dntwn 
away  from  it ;  the  pnlsation  is  of  a  heaving  character,  and  causes  an  expan- 
sion of  the  tumonr  in  all  directions,  laterally  as  well  nn  np  and  down.  It  is 
usutilly  accompanied  by  a  hruit — a  blowing  or  whistling  sound — aynclironons 
with  the  pulse.  PrcsRiire  on  the  arlery  above  suspend.s  both  pulsation  and 
bruit ;  and  if  the  blood  in  the  aneurism  is  entirely  fluid  the  tnmonr  can  now 
be  almost  emptied  by  pressure.  The  tumour  refills  in  a  certain  number  of 
pafsiitions  on  the  w^ithdniwal  of  the  pressure.  In  some  cases  pressure  on  the 
artery  helow  w^iil  cause  an  increase  in  the  size  or  tension  of  the  sac.  The 
pulse  in  the  artery  below  is  generally  much  weakened,  and  there  are  various 
symptoms  due  to  the  pressure  of  the  tumour  on  neighbouring  organs,  and 
depending,  therefore,  on  its  anatomical  relations.  Thus  popliteal  aneurism 
causes  pain  and  nambneS't  in  the  course  of  tlio  internal  poplit^eal  ner\^c, 
and  oedema  of  the  hg  from  pressure  on  the  vein ;  subclavian  and  axillary 
aneurism  cause  pain  in  the  brachial  plexus,  weukness  and  ccdcmaof  the  ann  ; 
aortic  aneurism  cough ,  hoarseness,  pain  between  the  shoulders,  aad  varions 
symptoms  too  numerous  Ui  cat-aloguo  ;  in  fact,  each  form  of  aneurism  has  its 
own  definite  symptoms,  due  not  to  its  nature  but  to  its  position. 

The  diagnosis  of  surgical  or  external  aneurism  is  usually  but  not  always 
easy,  that  of  thoi*acic  aneurism  often  very  diflicnlt.^  The  rcJison  is  that  in 
thoracic  aneurisms  there  is  very  often  no  bruit,  and  the  pulsation  may  be 
imperceptible,  so  that  the  pressure-effects  furnish  the  only  sympt43ms,  and 
these  can  hardly  iie  decisive  of  the  nature,  even  if  they  cau  prove  the  ex- 
istctico,  of  a  tumour.  Even  in  external  aneurism  certain  sourc43S  of  ambiguity 
are  found.  A  tumour  of  a  solid  or  cystic  consistence  may  lie  so  close  to  an 
artery  as  to  derive  pulsation  from  the  vessel.  A  familiar  instance  is  found 
in  a  cj^st  of  the  thyroid  body  winch  often  touches  the  carotid  or  innominate 
artery,  or  a  cyst  or  enhirged  gland  ia  the  ham  which  may  press  upon  and 
derive  pulsation  from  the  popliteal.  But  such  tumours  have  never  the  de- 
finite wdiirr  of  the  aneuriamal  bruit,  even  if  some  dull  *  thud '  is  caused  by 
the  pressnre  they  exert-  on  the  artery.  It  will  be  found  that  a  simihu*  sound 
can  \w  pi-oduced  hy  pressing  the  stethoscope  on  any  large  accessible  art^^iy. 
And  they  never  have  the  expansive  pulsation  of  aneurism — only  the  up  and 
down  movement  communicated  to  them  from  the  underlying  pulsation.  But 
the  strongest  sign  of  all  is  that  they  can  usually  be  drawn  away  from  the 
artery »  and  then  no  longer  pulsate.  The  great  diffictdty,  however,  is  to  dis- 
tinguish between  aneurism  and  those  malignant  turaours  which  sometimes 
spring  from  the  bones,  and  contain  large  spaces  which  are  filled  with  blood, 
and  which  pulsate  from  the  great  size  of  the  vessels  opening  into  them.  It 
must  be  iidmitted  that  in  some  cu«es  the  diagnosis  is  hardly  possible,  since 
these  pulsating  tumours  occasioTmlly  have  a  bruit,  lie  in  exactly  the  situation 
of  aneurism,  and  their  pulsation  of  course  disappears  oo  compression  of  the 
trunk* vessel  which  feeds  them.  In  most  cases  of  pulsatile  cancer,  however, 
there  is  either  no  bruit  or  one  very  difTcrent  fi'oni  that  of  antiurism  ;  the  bone 
may  be  felt  to  be  expanded  in  the  neighbourhood  of  the  tumour  ;  the  expan- 
sion of  the  tumour  is  much  less  in  proportion  to  its  size  than  in  aneurism  ; 
and,  if  the  case  is  w^atched,  the  pulsfition  may  sometimes  be  found  not  to  be 

*  This  is*  Btill  more  tho  case  w\tk  intr^icrnninl  anenrismej  but  tlioBO  hardly  fr>nn  p.uri  of 
our  salijwt. 
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constant.  It  has  been  known  to  disappear  for  a  time  and  return  again. 
Sometimes  also  flakes  of  bone  may  be  felt  in  the  coverings  of  the  tamonr. 
Again,  there  has  often  been  fonnd  to  be  a  practical  difficulty  in  distinguish- 
ing between  those  blood-collections  which  are  sometimes  (though,  as  I  con- 
tend, improperly)  called  difinsed  false  aneurisms,  or  between  aneurisms 
which  have  lost  their  pnlsation  by  free  rupture  of  the  sac,  and  abscess.  The 
chief  diagnostic  signs  are  the  absence  of  inflammation  of  the  integuments,  the 
weakness  of  the  pulse  below  the  rupture,  possibly  coldness  of  the  parts  below, 
and  in  some  cases  the  presence  of  a  bruit  at  the  point  of  lesion  of  the  artery. 
In  cases  of  doubt  exploration  with  a  grooved  needle  can  do  no  harm,  and  will 
settle  the  question.* 

The  relations  of  the  aneurismal  sac  to  the  artery  are  a  matter  of  some 
importance.  Very  often  a  single  part  only  of  the  artery  has  given  way, 
although  a  considerable  part  of  the  vessel  is,  as  it  were,  buried  in  the  sac 
(Fig.  237)  ;  at  other  times,  even  in  a  sacculated  aneurism,  the  whole  circum- 
ference of  the  artery  has  given  way,  and  there  are  two  openings,  one  of 
entrance  and  one  of  exit,  separated  by  a  considerable  interval  (Fig.  238). 


ReUtions 
between  the 
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Fio.  337.   Showing  an  aneurismal  sac  in  which  Fio.   288.    Showinf?  an  ancorlam  in  which  the 

the  artery  hM  ^ven  way  at  a  single  po'nt,  and  whole  drcanifercnce  of  the  artery  has  giren 

where  the  artery  is  embedded  for  some  distanoo  way  for  some  distance,  so  that  there  are  two 

in  tlie  tissne  of  the  sac    This  is  regarded  by  commnnications  between  the  artery  and  the 

many  mirgeons  as  the  nsual  condition  in  anen-  sac,  one  at  the  upper  end  of  the  tumour,  the 

risms  of  the  limbs.  other  near  thr>  middle,  from  which  the  lower 

part  of  tlie  artcrv  springs.  This  is  a  rery 
common  form  of  aneurism,  r  specially  in  the 
interior  of  tlie  body,  and  rpprosents  a  stage 
int'rmcdlate  between  the  former  figure  and 
the  true  fusiform  aneurism,  shown  in  Fig.  235. 

This  is,  of  course,  always  the  case  in  a  fusiform  aneurism.  The  walls  of  the 
artery  are  by  no  means  always  diseased  in  the  neighbourhood  of  the  mouth 
of  the  aneurism.  Still,  it  remains  true  that  this  part  of  the  arteiy  is,  in  a 
spontaneous  aneurism,  more  likely  to  be  found  diseased  than  any  other,  and 
that  operations  on  that  part  ought  therefore  to  be  avoided  if  possible. 

The  usual  progress  of  aneurism  is  to  the  rupture  of  the  sac.    The  tumour 
increases  gradually ;   it  comes  into  contact  with  neighbouring  structures, 


Progrefls  of 
aneurism. 


'  See  a  paper  *  On  the  Diagnosis  of  Anenrism,'  in  *  St  George's  Hospital  Reports,*  vol.  rii. 
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which  it  enmpresFies  ami  absorhs,  and  which  in  their  turn  also  compress  and 
canse  the  absorption  of  the  tisatie  which  forinfl  the  sac.  Thna,  in  thoracic 
antl  ahdominal  lineurisras,  the  spinal  cohinin  ia  absorbed  bj  pressnre  till  the 
theca  ia  often  exposed  ;  in  popliteal  anenrism  the  femnr  and  the  posterior 
ligament  of  the  joint  are  worn  away,  Sdc,  And  as  this  goes  on  the  sac 
softens  and  itfl  tissnc  is  replaced  by  the  fascioe,  muscles,  or  hones  which  the 
sac  has  met  with  in  iLs  pragre.ss,  until  it  gives  way  and  the  blood  exudes. 
This  sometimes  occurs  hy  a  sudden  rent,  the  symptoms  of  which,  if  it  takes 
place  into  the  cellnlar  spaees  of  a  limb  or  into  a  joint,  are  sufficiently  well 
marked.  The  tumour  suddenly  loses  its  pulsation  and  its  shape,  becoming 
flattened  ;  a  sharp  sensation  of  a  crack,  or  of  something  giving  way,  often 
accompanies  this;  the  limb  becomes  swollen  and  cold;  possibly  ecchymosis 
may  bo  perceptible  beneath  the  surface.  If  nothing  is  done  gangrene  will 
prol^ably  ensue.  When  the  rupture  occurs  through  a  serous  surface  it  ia 
often  by  a  sudden  crack,  accompanied  Ivy  rapidly  fatal  haemorrhage.  On 
mucous  surfaces  the  bleeding  is  usually  gradtialJ  Aneurisms  do  not  oft-en 
burst  through  the  skin;  when  they  do  the  bleeding  is  generally*  bat  not 
always,  fatal  at  onco. 

Spontaneous  cure,  however,  may  take  plaeo,  and  this  in  sevei-al  ways. 
First,  the  aneurism  may  simply  lose  its  pulsation  gradually  as  its  sac  becomes 
moit^  and  more  occnpied  by  coaguhi,  fresh  laminne  forming  concentrically 
till  the  whole  sac  is  filled  and  oblitc;mtcd.  Secondly,  the  distal  opening  of 
the  aoenri8m,or  the  distJil  portion  of  the  artery,  may  become  closed  by  an  embo- 
lic clot,  and  this  clot  may  gradually  grow  into  the  sac  by  fresh  accretion  till  it 
is  filled  up.  Thirdly,  the  whole  sac  may  suppurate,  the  resulting  inSammation 
may  seal  both  portions  of  the  artery,  and  the  tumour  may  thus  bo  extirpated, 
a  mass  of  blood-clot,  mixed  with  pus,  being  evacuated  on  the  opening  of  the 
abscess.  Fourthly,  it  is  regarded  as  possible  by  many  eminent  *surglcal  patho- 
logists that  the  tumour  may  itself  compress  the  trunk  of  the  artery  above  it, 
and  so  produce  a  hiudmnco  to  the  circulation  through  the  sac  sufficient  to 
permit  of  the  entii'e  consolidation  of  the  blood  in  it. 

Finally,  it  may  ho  said  that  some  aneurisms,  or  perhaps  aneurisraal  dila- 
tations,  make  no  progress  whatever  for  an  indcfiuite  time.  It  is  common 
to  find  a  dilatation  of  the  root  of  the  right  carotid  artery,  which  seems 
to  remain  in  a  stationary  condition  for  many  years,  without  producing  any 
appreciable  inconvonienco  to  the  patient,  except  a  loss  of  the  power  of  active 
exertion. 

The  treatment  of  anenrism  is  either  internal  (medical)  or  external  (sur- 
gical). The  internal  treatment  aims  at  producing  a  cure  as  in  the  first 
process  of  spontaneous  cure  above  described »  Its  main  object  is  to  reduce 
the  circulation  by  rest  and  low  diet,  and  to  keep  tlie  heart*s  action  at  a  uni- 
form leveh^  The  rest  should  be  perfei%  the  patient  being  never  allowed  to 
leave  his  Ix'd  nor  to  assume  the  erect  or  oven  the  sitting  posture,  and  every- 
thing about  the  bed  and  chamber  should  be  carefully  arranged  so  as  to  make 
this  as  little  irksome  as  possible.  The  diet  should  be  spare  in  quantity  hat 
nourishing  in  quality  (say  C  to  8  ozs.  of  solid  food,  of  which  meat  forms  a 
good  part),  with  as  little  fluid  as  he  can  be  persuaded  to  t^ke,  A  little 
wine  is  usually  desirable.  The  object  is  not,  as  in  the  treatment  of  Valsalva, 
by  repeated  bleedings,  to  reduce  the  patient's  strength  or  exhaust  his  snpply 
of   blood,  but  to  keep  the  heart's  action  perfectly  equable  and  Bomewhat 

'  Si'*>  GaiidtK^p,  iij  'Med.  Cbir.  Tmns,,'  vol  xlii, 

•  Soc  Tuftiell,  *  On  the  Successful  Treatmont  of  lutcraat  Anenrvsm,*  1864. 
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below  the  standard  of  health,  the  pulse  being  between  60  and  70,  and  never 
varying,  as  far  as  that  is  possible.  The  bowels  mast  be  carefnllj  regulated 
if  necessary  by  the  gentlest  possible  laxatives,  no  purging  or  constipation 
being  permitted,  since  both  involve  distarbance.  If  it  be  necessary  chloi*al 
may  be  given  to  procure  sleep,  or  small  doses  of  morphia  injected.  Under 
this  plan  pursued  for  several  months  much  benefit  may  be  obtained  in  the 
majority  of  cases  of  internal  aneurism,  and  a  few  complete  cures  may  be 
hoped  for.  As  to  medicines,  none  have  as  yet  been  proved  to  have  any  effect 
on  the  disease.  Much  benefit  has,  no  doubt,  in  many  cases  followed  the 
administration  of  iodide  of  potassium,  and  if  it  does  not  disagree  with  the 
general  health  a  trial  may  be  given  to  it.  At  the  same  time  I  have  often 
administered  it  with  no  effect  whatever,  and  in  cases  where  it  has  done  good, 
as  perfect  rest  has  also  been  employed,  it  is  impossible  to  say  how  much  of 
the  benefit  was  due  to  this.  The  iodide  may  be  given  in  5-grain  doses  throe 
times  a  day,  gradually  increasing;  and  if  the  heart's  action  is  excited  a  small 
quantity  (t)|.  v-viij)  of  the  tincture  of  digitalis  or  Fleming's  tincture  of 
aconite  (ni,  iij-v)  may  be  combined  with  it.  The  acetate  of  lead  has  not 
seemed  to  me  to  act  in  any  way  beneficially. 

The  surgical  or  operative  methods  of  treating  aneurism  are  very  various.  The  old 
The  old  operation  (that  of  Antyllus)  is  an  imitation  of  the  cure  by  suppu-  <>P«'*^o»' 
ration.  It  consists  in  cutting  into  the  sac,  tm*niug  out  the  clots,  tying  the 
artery  above  and  below  the  tumour,  and  allowing  the  cavity  to  fill  up  by 
granulation.  The  operation  is  usually  difficult,  always  dangerous,  and  some- 
times impossible ;  but  it  has  the  merit  that  if  successful  it  is  certain  to  cure 
ihe  disease,  which  is  not  the  case  with  any  of  the  others.  Mr.  Syme  has 
lately  done  much  to  reintroduce  this  operation  into  practice ;  not  in  popliteal 
aneurism,  in  which  there  can  be  no  doubt  that  other  methods  are  preferable, 
but  in  some  of  the  other  forms — axillary,  gluteal,  iliac,  and  carotid.^  When  it 
is  possible  a  tourniquet  should  be  applied,  and  then,  the  circulation  being 
completely  commanded,  the  sac  may  be  freely  split  open  (by  a  crucial  incision 
if  need  be),  so  that  its  interior  can  be  inspected  throughout  and  the  opening 
of  the  vessel  clearly  seen.  But  in  some  cases  (as  in  carotid  aneurism)  this 
cannot  be  done.  It  is  then  necessary,  in  order  to  avoid  fatal  hasmorrhage,  to 
make  an  opening  into  the  tumour  just  large  enough  to  admit  the  finger,  and 
enlarge  it  if  necessary  till  two  fingers  can  be  introduced,  the  opening  being 
all  the  while  plugged  by  the  finger.  Then  the  surgeon  feels  around  the 
interior  of  the  sac  till  he  gets  his  finger  on  the  point  from  whence  the  blood 
is  issuing.  Keeping  this  steadily  commanded,  he  next  splits  up  the  sao 
freely,  turns  out  all  the  clots,  and  by  the  help  of  his  assistant  lays  bare  the 
artery  above  the  opening  of  the  aneurism  and  ties  its  cardiac  part.  This 
being  done,  he  withdraws  his  finger,  to  make  sure  that  the  direct  circulation 
is  controlled ;  then  dissects  out  the  distal  part  of  the  artery  and  ties  this  also, 
in  order  to  bar  the  reflux  stream. 

The  Hunterian  operation  for  aneurism  consists  in  tying  the  trunk  of  the  The  Hun- 
artery  at  a  variable  distance  above  the  aneurismal  sac.  French  writers  t«n*nor«* 
usually  speak  of  this  as  the  method  of  Anel ;  but  the  difference  is,  that  in 
Anel's  method  the  artery  is  tied  close  to  the  sac,  no  branch  intervening, 
while  in  Hunter's  it  is  tied  at  a  distance,  and  often  a  great  distance  (as  when 
the  external  iliac  is  tied  for  an  aneurism  of  the  superficial  femoral),  so  that 
in  the  former  no  branch  intervenes  between  the  ligature  and  the  sac,  while 

/  Sec  Syme,  *  Med.  Chir.  Trans.,'  vol.  xliii.  p.  137,  and  vol.  xlv.  p.  381. 
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in  the  latter  often  many  considerable  branch es  arise  in  the  interval.     Aii^r«' 
method  Belecta  for  ligature  that  part  of  the  artery  which  in  most  likely  to  be 
diseBsed,  and  in  that  respect  has  no  Buperioritj  over  the  old  operation.     In 
many  cases  it  would  ho  hardly  possibly  to  carry  it  out  without  woanding  the 
sac  (see  Fig,  237),     In  fact,  it  is  only  a  part  of  the  old  operation,  and  th© 


1^ 


Fro.  fS9^    AanVa  opomtian. 


Fifi.940.    HunterioikefftUan. 


latfcfr  is  in  moflt  circnmBtances  equally  feasible^  more  certain  to  core  the* 
diseafie^  and  therefore  prefcrablo.  Hunter's  metliud  is  an  imitation  of  the 
first  mode  of  nainnil  eni*e.  It  dot^s  not  (as  mi^ht  at  first  wight  be  thongbt) 
111  together  suspend  the  circnlation  thrrmgh  the  tumour,  except  for  a  very. 
short  time,  but  greatly  diminiahos  it.  The  collateral  circulation  brings 
the  blood  into  the  tumour  certainly  aft4>r  the  first  few  hours,  at  which  time'" 
there  is  often  enoogli  movement  of  fluid  in  the  sac  to  be  perceptible  to  the 
hand,  and  very  likely  even  sooner.  In  animals  it  has  l>ecn  proved  by  ex- 
periment '  that  the  collateml  circulation  ir  restored  in  a  very  few  minute*, 
and  the  same  is  most  likely  the  case  in  the  human  subject.  But  this  slight 
stream  of  blnod,  lUHtead  of  retanling  coagulation  in  the  sac,  is  thought  by  many 
stirgeonw  to  promote  if.  Thus  Broea  di*aws  a  distinction  between  the  clots 
which  are  formed  by  the  coagulation  of  the  blood  en  masse ,  such  as  are  pro* 
dueed  after  death,  containing  all  the  solid  elements  of  the  blood,  and  a  good 
deal  of  serum  also,  and  which  he  calls  pafif^ice  cfol^^  and  the  layers  of 
coagalated  fibrine  mingled  only  with  more  or  les.s  of  blood -corpuscles  and 
comparatively  destitute  of  fluid^  which  he  calls  artlre  chh^  lielieving  that 
the  former  are  rather  injunaDS  than  useful  in  the  coagulation  of  an 
aneurism,  as  irritating  to  the  sac  and  liable  to  suppurate ;  while  to  the 
latter  he  attributes  the  active  process  of  filling  up  the  cavity.  For  the 
coagulation  of  the  blood  en  rnasi^p  no  circulntion  is  necessary,  bat  for  the 
production  of  laminated  fibrine  he  believes  that  somo  amount  of  circulation 
is  at  least  very  advantageouB,  if  not  necessary.  This  theory,  however. 
is  refuted  by  the  fact  that  when  the  circulation  is  completely  commanded 
fijp  a  lew  hours  l»y  pressure  on  the  artery  under  chloroform,  the  sac 
often  becomes  filled  with  coagola  (which  must  necessarily  be  of  the 
kind    which    Broca   denominates  passive),  and  that  these   very  often  be- 

»  Seo  *Sy8t  of  Surg.;  2nd  ed,  vol  iii.  p.  470. 
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Fuj.  'ill.  A  jjnjuamtion  Khowing  tin?  iletnitlTo 
coro  of  M.n^Miri^in.  Tl»o  rniuurUin  JiJTii'U^l  tin 
iKMtjyrior  tihitU  arttry,  hud  thy'  feinurul  3iad 
Tufti  ti*^l  s<>iiit>  rnantki*  befom  di'iith.  6  showa 
ihv  jjt»HiU^riijr  tibial  ncire  itpn-ud  out  oTi-r  tbo 
tuinuur  IT ;  (I,  the  axtcry,  which,  Appi.<i«noJ  to  tie 
oloanl  at  the  teat  of  ftncarism. — &t,  Gt'orgt?*!) 
BoapiUil  HuKuiBf  8cr.  rl.  No.  13tl. 


como  gradtiiillj  more  and  more  so  lid  and  a  definite  cure  rosilllB|  pr&fWtg 
that  circulation  is  not  essential  for  the  production  of  laminated  fibnne,  and 
that  soft  clots  are  not  a  hindrance  to  the  conisolidation  of  the  tumour*  The 
streas  of  the  circulation  being  removed  from  the  aocuriHoi  by  the  ligatui'o  of 

the  vessel,  the  sac  and  the  parts  around 
contract  upon  the  blood  ;  the  latter 
becomeB  gradually  more  and  more  solid, 
and  generally  no  more  pulnation  is  jjer- 
eeptible  in  the  turaour.  By  the  time  the 
ligature  has  come  away  (see  p.  H4?)  the 
tumour  is  much  reduced  in  size  ;  tliin 
Bhriiiking  gives  on  for  some  time,  and  the 
tumour  Ik. comes  harder  as  it  becomes 
smaller,  till  at  liist  only  a  hard  kernel  is 
left,  and  sometimes  no  perceptible  en- 
largement remains.  On  dissection  the 
sac  is  found  filled  with  laminm  of  fibrine 
much  resembling  the  coats  of  an  onion, 
entirely  discoloured,  if  old  ;  if  tolerably 
recent  the  outer  layers  arc  perfectly  buff- 
coloured,  wliile  the  inner  i-etaiii  more  or 
less  of  colouring  matter.  The  artery  also 
is  usually  obstructed  at  this  part.  If  no 
considerable  branch  comes  off  between 
the  ligature  and  the  sac  (i.e.  if  the  case 
resembles  Auel's  opemtion  to  this  extent) 
the  whole  artery  fi'om  the  ligature  to  the  tumour  is  obliteritted,  and  a  siiigle 
arch  of  aiuustomosis  carries  the  blood  into  the  artery  below  the  aneurism  ; 
otherwise  there  are  two  aixjhes  of  anastomosis,  one  to  convey  the  blood 
round  the  portion  obliterated  by  the  ligature,  and  the  other  to  convey  the 
blood  routid  the  obliterated  aiieurisiiial  siic,  above  which  there  is  a  pervious 
tract  of  artery  (Fig,  242). 

The  main  dangers  which  attend  on  this  operation  are  those  which  have 
been  spoken  of  as  incidenta!  to  the  ligature  of  an  artery,  viz,  gangrene  and 
secondary  Iiajmorrhage  (see  pages  85-87)  ;  but  wo  ought  not  to  omit  to  men- 
tion that  tlie  operation  may  also  fail  in  one  of  two  ways.  The  more  usual  is 
the  suppuration  of  the  sac.  The  coagulation  remains  somewhat  imperfect, 
and  after  a  longer  or  shorter  time — for  this  is  very  variable — the  part  becomes 
swollen,  red,  and  painful,  and  an  exploratory  puncture  will  discover  pus.  It 
is  well  to  wait  till  the  matter  luiscomc  near  the  surface  and  then  to  open  the 
sac  pretty  freely.  Usually  the  artery  will  be  found  to  be  closed;  and  if  the 
patient  can  support  the  sup]>u ration  the  cavity  will  fill  up,  and  a  cure  will 
i*esult  ;  but  if  on  opening  tke  tumour  haemorrhage  ensues,  or  if  there  be 
hlet^ding  afterward k,  amputation  is  indicated. 

In  rat^'r  ctises  tke  ligature  does  not  suppress  the  puli>atiori,  or  after  it  has 
been  temporarily  suppressed  it  recurs.  It  is  not  very  uncommon  for  a  h'ttle 
pulsation  to  be  perceptible  for  a  short  time,  which  ultimately  disjijipears  ;  hat 
in  the  cases  here  spoken  of,  as  a  result  of  too  free  aniustomosis  the  tumour 
returns  to  exactly  its  former  condition  and  resumes  its  growth.  It  now 
becomc?s  necessary  to  undertake  its  treatment.  The  first  indication  is  to 
employ  genutiexiori  or  pressure  both  directly  to  the  tumour  and  to  the  artery 
above.     This  failing,  the  surgeon  must  choose  between  the  ligatui'o  of  the 
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artery  lower  down  and  the  oid  npenitioti.  Both  plans  have  been  snccf^^fallj 
adopted^  and  the  choice  would  depend  more  on  the  individual  featnn?«  of  li« 
case  than  on  any  general  principles.  There 
miglit,  of  course,  be  circumetancea  which 
would  render  amputation  more  advisable. 

The  distal  ligature  after  the  methods  of 
Brafidor  and  Wardrop  is  a  method  of  treat- 
ment which  is  now  restricted  to  aneurism  at 
the  root  of  the  neck,  and  which  will  bo  dis- 
cusssed  on  a  subsequent  page  in  treating  ot 
that  form  of  aneurism, 

Pi^eaaure  on  the  ai^tery  above  has  now 
become  a  recsognised  method  of  treating 
aneurism^  and  on  the  whole  has  been  very 
succesaful.  Thei^  are  many  ways  of  doing 
this,  amongst  which  I  Imve  no  hesitation  in 
saying  that  compixjssion  with  the  finger  is 
far  the  best,  when  it  can  be  carried  out. 
But  it  must  be  recollected  that  pi^essure 
cannot  be  expected  to  succeed  unless  it  is 
regular,  efficient,  and  equable.  Irregular 
pressure,  which  allows  the  sac  to  re-fill  fi-e- 
qnently,  cannot  but  aggiiivatc  the  disease  by 
perpetual  disturbances  both  of  the  sac  and 
its  contents,  as  well  as  distress  and  paiu 
the  patient.  Whatever  form  of  pressure, 
therefore,  is  selected,  care  should  bo  taken 
to  ascertain  by  constant  supervision  that 
during  the  whole  of  its  application  no  cir- 
culation is  perceptible  through  the  tumour,* 
And  it  IB  well  not  to  commence  the  treat- 
ment en  til,  by  a  few  days  of  complete  rest 
aiid  low  diet,  the  circulatioii  has  been 
brought  down  to  the  level  of  health  or 
below  it,  and  until,  as  Dr.  Carte  suggests, 
a  weight  of  about  8  lbs.  laid  on  the  arteiy 
in  the  groin  (tiikiug  the  case  of  popliteal 
aneurism)  wiO  stop  the  circulation  in  the 
tumour.  Then,  if  digital  pressure  is  to  be 
used,  a  staff  of  assistants  must  be  organised, 
who  are  to  take  charge  of  the  artery  in 
pairs,  one  holding  the  artery  while  the  other 
keeps  his  hand  on  the  tumour,  to  see  that 
the  pressnre  is  effectual.  Without  assistance  a  man  can  hardly  command 
the  femoral  artery  compk^tely  for  more  than  ten  minutes,  but  the  oom> 
pro8Ser*s  fingers  can  be  much  assisted  by  a  weight  or  bag  of  shot  made  to 

'  When  compression  was  first  introduced  into  general  usq  sTirj^as  were  a  good  doiil  under 
the  influenco  of  thfl  theory  which  Hroeu  hiis  8o  strongly  ftdvocatiad,  aud  only  mmed  at  rijdtteiag 
not  sti>pping  the  circulntion.  I  believe  I  iimcorrMt  in  »nying  that  this  plao  is  giren  tip  eren 
iti  Fmtico  Biuce  die  groat  Biicce^s  which  lifut  been  proved  to  atttnid  on  digitnl  prt«sure  in  tiiA 
pmiztic©  of  Vaazetti  and  others.  For  digital  prosffuro  iB  always  appliev[  so  as  to  stop  the 
circulation  altogether. 


FiQ.  M9.  A  prcpitration  «b  owing  tUm  «ol» 
latoml  drealhtiori  Hfter  the  curt  ct  Miech 
riism  hj  tbc  UgBture.  Tho  externa]  iMiS 
arti.ry'tuM  \»vn  tied  for  the  cur«  oP  aitRi* 
rU»in  of  the  flupL-rflciit]  fcmond.  Th» 
VfluAit  (c*»(rtli  of  the  external  I1l«e  If 
ohlitorat^il,  aiid  tbc  fcmorat  It  olilit«niled 
itt  the  M«t  of  unvarism^  0  polnte  to  Uw 
iiU4.'mal  ilisc,  the  branches  from  wbidl 
nn«l  frotii  the  nortnk  h^re  ftnoglQQXVBl 
witU  b  6,  the  two  bmnches  of  the  ejit«tdkl 
iliiu',  as  wi'll  as  with  thotw?  uf  thm  pn»- 
fnikila,  c,  uta(\  tliiL^  b»Tc  bnought  ttK>  btaid 
Into  the  ooinmon  fi?mon*I,  which  I* 
enoriiiixifCy  eiiiarikred^  m  aa  Uj  eqiiai  in 
Riftc  the  common  illiic  jirtt^ry.  Apttrii,  ^he 
bnuHibon  from  the  profuiidji  h^rv  omh 
Tuunlcateil  with  thts  3ii}iKT!lcial  feiu'vul, 
which  1«  p<:'rT{Hiid  fmm  a  point  tmB»«^ 
ilintcly  bfl«>w  the  ftiietirUai,  St.  Gooi-pB** 
Htwp  tHl  Miuicttin,  Sr»r.  tL  No.  120,— 
Ftoui  the  *  %  ot.  of  Surg-.* 
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fall  upon  tho  end  of  the  finger.^  In  this  way  it  is  said  that  the  same  person 
can  maintain  compression  for  an  hour.  In  changing  tho  compressor  care 
should  he  taken  that  the  artery  does  not  escape  even  for  an  instant.  The 
process  is  often  hy  no  means  painfal,  and  a  very  rapid  cure  is  in  some 
instances  ohtained.^  In  other  cases  the  pressure  must  be  intermitted,  in 
order  to  give  the  patient  needful  repose  during  the  night,  and  resumed  next 
morning.  So  long  as  the  case  goes  on  well — i.e.  if  the  pulsation  and  size  of 
the  tumour  are  obviously  diminishing — the  treatment  should  be  continued  ; 
but  if  no  impression  whatever  is  made  on  the  disease  I  do  not  think  it  is 
wise  to  persevere  beyond  the  first  few  days,  at  least  in  those  forms  of  aneu- 
rism where  (as  in  the  popliteal)  the  operation  of  ligature  is  easy  and  involves 
comparatively  little  danger. 

In  cases  where  the  artery  lies  too  deep  for  digital  compression  it  may 
be  compressed  manually  by  means  of  a  pad  mounted  on  a  handle.  A  very 
useful  iustrument  for  this  purpose  has  been  devised  by  my  friend  Mr.  Coles, 
which  has  been  successfully  employed  in  the  compression  of  the  carotid 
artery.*  A  small  pad,  about  the  size  of  the  end  of  the  finger,  is  mounted  on 
a  rod  fixed  in  a  tubular  stem,  with  a  spring  so  that  the  pad  does  not  exercise 
completely  dead  pressure. 

Instrumental  compression  is  most  easily  made  by  means  of  a  weight 
suspended  from  a  frame,  which  can  bo  improvised  out  of  any  materials  that 
happen  to  be  at  hand,  or  which  may  be  held  by  the  patient  or  an  attendant. 
The  end  of  the  weight  ought  not  to  be  much  larger  than  the  finger,  in  order 
to  avoid  as  'far  as  may  be  the  simultaneous  compression  of  the  vein  or  any 
of  the  neighbouring  parts.  But  in  this,  as  in  all  other  forms  of  compression, 
the  most  careful  and  continuous  supervision  is  necessary.  It  is  obvious  that 
any  sudden  movement  of  the  patient*  s  body  may  entirely  displace  the  whole 
apparatus,  and  a  few  moments'  negligence  may  undo  the  effect  of  hours  of 
compression.  Still,  many  cases,  especially  of  femoral  and  popliteal  aneurism, 
have  been  successfully  treated  in  this  way.  The  femoral  artery  in  the  groin 
is  peculiarly  well  situated  for  this  form  of  treatment. 

Numerous  more  elaborate  instruments  have  been  devised  ;  modifications 
of  the  Italian  or  horseshoe  tourniquet  (Signorini's),  which  compresses  the 
artery  by  means  of  an  arm  carrying  a  pad,  and  supported  on  a  plate  moulded 
to  the  opposite  side  of  the  limb.  The  pad  is  moveable,  either  by  a  joint  or 
by  a  screw.  The  best  form,  I  think,  is  Carte's  compressor,  in  which  the  arm. 
which  carries  the  pad  is  mounted  on  a  universal  joint,  and  is  supported  by 
stout  indiarubber  springs,  so  as  to  be  somewhat  elastic  without  shifting. 
But  the  great  success  of  digital  pressure  has  much  restricted  the  applica^ 
tion  of  these  instruments,  and  I  think  it  unnecessary  to  describe  or  figure 
their  various  forms.  The  reader  will  find  them  figured  in  Broca's  work  on 
Aneurism,  or  in  the  illustrated  catalogues  of  the  instrument-makers. 

The  advantages  of  the  digital  over  tho  instrumental  form  of  pressure  are 
that  it  involves  less  risk  of  compressing  the  vein  along  with  the  artery,  a 

*  See  Holden,  in  'St.  Bartholom«w*8  Hospital  Reports,*  vol.  viii.  p.  140.  A  similar  plan 
has  been  proposed  by  a  French  surgeon.  In  a  case  recently  under  my  care  the  compressors 
found  relief  by  leaning  tho  opposite  elbow  on  the  compressing  fingers. 

*  The  most  rapid  cures  are  one  of  femoral  aneurism,  under  the  care  of  Mr.  Darke  of 
Salisbury,  cured  in  1  j  hours  ;  one  (popliteal),  under  Dr.  Blackman,  in  three  hours ;  and  one  under 
Vanzetti*s  care  in  2^  hours.  On  an  average  it  is  said  that  cases  of  popliteal  aneurism  are  cured 
by  digital  pressure  in  three  days,  and  by  instrumental  in  fourteen. — *  Lancet^'  May  8, 1875. 

»  'Lancet,*  June  14,  21,  1873. 
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di^awback  which  m  inseparable  fi-om  iiiali*iimentid  compression ;  thai  it  is 
lo8s  likely  to  ulcerate  the  skin;  that  tli©  minimum  of  pressare  necessarj  for 
the  purpose  is  more  easily  ascertaioed  ;  and  that  it  is  more  easy  to  shift  the 
point  of  it^  application  to  one  at  a  short  distance,  so  as  to  give  relief  to  the 
skin  at  the  point  first  compressed,  yet  not  ehauge  to  a  different  part  of  the 
artery.' 

The  advantage  of  i n s tr amen tal  over  digital  pressure  consists  in  its  reqttir- 
ing  no  numeroas  staff  of  trained  assistants  ;  but  it  does  rer|aire  the  constant 
supervision  of  at  least  one  well-troiued  and  competent  attendant,  and  la 
much  more  likely  to  succeed  when  that  attendant  is  the  surgeon  himself.  It 
very  often  fails  from  being  left  to  students,  nui'ses,  Ac»,  who  diroet  the 
pressure  wrongly  or  use  it  too  severely. 

The  cure  of  an  aneurism  by  pressure  is  generally  preceded  by  enlargement 
of  the  neighbouring  collatemlSj  artenes  being  felt  pulstiting  in  sitaations 
where  nonnally  no  artery  is  jierceptible,  and  it  is  often  accompanied  by 
very  severe  pain  in  the  part^*  which  sometimes  is  so  agonising  that  the 
jmtient  declares  he  can  boar  the  pressure  no  longer,  and  desires  that  an 
operation  may  be  at  once  performed. 

Another  method  of  attempting  the  cure  of  aneurism  by  pi*essure  is  by 
what  is  called  *  rapid  ^  pi-essure,  i.e.  the  endeavour  to  keep  the  circulation 
entirely  stopped  for  aa  long  a  time  as  may  be  necessary  to  fill  the  mm  with 
clot,  in  the  hope  that  definitive  coagulation  will  follow  on  this.  Generally 
speaking,  the  proceeding  is  too  painful  to  be  endured  without  aniestbesia^ 
and  for  this  purpose  a  patient  hjis  been  kept  under  the  influence  of  chloro- 
form sufficiently  to  bear  the  pressure  for  as  many  as  fifty-two  hours,^  being 
allowed  to  recover  consciousness  at  intervals  just  enough  to  allow  him  to 
swallow.  The  plan  has  liitherto  been  carried  out  chiefly  in  aneurisms  of  the 
alxlomen  and  thigb,  by  compression  of  the  aorta  or  one  of  the  ihac  ai*teries» 
Where  the  vessels  are  more  accessible  to  pressure,  or  where  their  ligature 
does  not  involve  very  great  danger,  it  seems  very  doubtful  whether  it  is  justi- 
fiable to  resort  to  it.  The  pressure  has  in  all  known  cases  been  applied  by 
Bome  form  of  tourni(]uet.  Furtlier  particulars  will  be  found  nndt^r  the  head 
of  Abdominal  Aneurism. 

Flexion  of  the  limb  has  often  proved  successful  in  the  treatment  of  popli- 
teal aneurism.  It  has  been  used  also  with  sueccss,  I  believe.  In  the  ti-eat- 
meiit  of  aneurism  at  the  bend  of  the  elbow,  and  has  been  tried  in  femoiul 
aneurism,  but,  us  far  as  1  can  ascertain,  with  no  definite  results.^ 

Genuflexion  acts  by  retarding  the  circulation  much  a^  comproasion  of 


^  Mr.  Wulker  of  Livcrpofjl  in.sists,  and  I  rliink  with  boiuo  reason,  on  what  ho  lmIU  'the 
OIlC^-«rte^J  Kjhtem '  of  pressnrt*.  That  in  to  sjiy,  for  insUmce.  in  popliteal  aaeiin^m  the 
prtjssnru  is  always  to  ho  applietl  either  to  thu  coiiinion  or  to  the  superficial  fomoraU  In 
ehanging  from  tho  one  to  tho  other  the  &ji*tcni  of  collnteral  veti*elB  is  also  chunged,  iiml  tlie 
course  of  i\w  cure  inttrnipted.  In  the  insitrumoutid  form  of  pressure  it  is  almoht  ulwttyn 
neccitsttrjf  to  s^hift  the  pad  si  conKidtrablu  dii^tance;  not  &u  in  the  digituh — See  Wiilkor,  In 
•Livwrpool  Med.  and  Sur^.  Ke|.K>rtB/  val.  v.,  and  *Liincet/  May  8,  187^,  p.  ti3y* 

*  SfHa  Mr.  Cafupbell  l>e  Morgan's  case,  related  in  the  'Sy«L  of  Surg,/  2nd  ©d.  vol.  iii.  p* 
445. 

■  Mr.  Holt's  vasa,  in  *  Clin.  Hoc.  Trans./  vol.  vVu  p,  55. 

*  A  eu«ie  of  lir.  Gordon  Buck  is  always  quoted  iti  tlie  books  us  a  !>ucci*ssfnl  luljiplation  of 
liexion  to  femoral  iviieuHsm.  A  referutice  t^  the  origiiml  (■Amor.  Jour.  Mod.  Sc./  1870. 
p.  tiO)  will  show  t  hul  the  ease  was  nier»'lj  one  of  temjxtrary  rot  urn  of  pnlsiittuu  iiftcr  cure  by 
eomprubi»ioii.  <tnd  tbjit  the  effect  of  the  flexion  was  to  exercisw  direct  pressure  qu  the  vac.  It 
bore  very  littlv  rcbcmbLLtiCti  to  u  recent  ca^e  of  iiDGurifltn. 
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artery  does,  and  also,  as  I  believe,  bj  displacement  of  clot  and  by  direct  pres- 
sure on  the  parts,  including,  perhaps,  the  artery  above  the  tumour,  as  in  onr 
fourth  mode  of  spontaneous  cure  (p.  498).  It  need  not  be  enforced  to  an 
extent  which  is  either  painful  to  the  patient  or  likely  to  injure  the  tumour, 
and  if  not  speedily  successful  should  not  be  long  persisted  in.  The  simplest 
cases  are  the  best  for  it.  More  will  be  said  on  this  subject  under  the  head  of 
Popliteal  Aneurism. 

Manipulation  of  the  tumour  was  introduced  into  practice  by  Sir  W.  Manipulft> 
Fergusson,  in  order  to  imitate  the  second  mode  of  spontaneous  cure  above  ^^'^ 
described.  Tlie  object  of  the  manipulation  is  to  press  the  two  walls  of  the 
aneurism  together,  and  so  far  to  displace  some  of  the  coagula  which  are  con- 
tained in  it  that  they  may  either  be  carried  into  the  distal  mouth  of  the 
aneurism  or  at  least  project  into  the  bloodstream  and  form  the  starting-point 
of  renewed  coagulation.  It  has  been  employed  with  success  in  popliteal, 
femoral,  carotid  and  subclavian  aneurisms,  and  is  an  undoubtedly  justifiable 
measure  in  tumours  which  cannot  be  operated  on  without  very  great  danger, 
which  are  not  near  to  bursting,  and  in  which  there  is  evidence  of  the  forma- 
tion of  bloodclot. 

The  injection  of  coagulating  fluids  (generally  the  perchloride  of  iron,  about  Caagula- 
25  per  cent,  of  the  salt)  has  been  occasionally  used  with  success  ;  but  it  can  Jj"^""^*^" 
only  be  rarely  useful  in  arterial  aneurism,  since  in  order  to  be  employed  with 
safety  it  requires  that  the  circulation  should  be  commanded  above  the  tu- 
mour, i.e.  that  the  case  should  be  amenable  to  ligature  or  pressure,  which 
therefore  are  generally  indicated,  as  the  injection  is  neither  free  from  danger 
nor  by  any  means  certain  to  cure  the  disease. 

Electricity  may  also  be  employed  to  coagulate  the  blood  in  the  sac.  A  Galvano- 
weak  stream  of  galvanic  electricity  passed  through  the  blood  will  be  found 
to  decompose  it,  hydrogen  being  disengaged  at  the  negative  and  oxygen  at 
the  positive  pole,  and  in  this  way  coagulation  may  be  commenced,  which 
under  favourable  circumstances  will  go  on  till  the  sac  is  completely  filled ; 
but  the  method  is  a  very  uncertain  one,  and  is  liable  to  failure  from  the  melt- 
ing down  of  the  soft  clot  which  may  have  been  formed,  or  it  may  prove  fatal 
by  setting  up  inflammation  of  the  sac,  or  by  causing  slougliing  around  the 
needle  punctures,  followed  by  ha)morrhage. 

Finally,  it  has  been  proposed  and  attempted  to  produce  coagulation  in  the  Introduc- 
sac  by  the  introduction  of  foreign  bodies  into  the  blood  which  is  circulating  fo^jL 
through  it — much  in  the  same  way  as  the  fi brine  is  whipped  out  of  blood  bodiea. 
in  a  basin  by  a  bunch  of  twigs.  Mr.  Moore  *  originated  this  method  of 
treatment,  by  introducing  a  large  quantity  of  iron  wire  into  the  sac  of  an 
aortic  aneurism.  Considerable  coagulation  was  produced,  but  the  wire  caused 
fatal  inflammation  of  the  sac- wall.  Dr.  Murray  of  Newcastle  tried  carboliscd 
catgut,  but  without  result.  Recently  horsehair  has  been  used,  by  Dr.  Levis 
of  Pennsylvania,  in  a  case  of  subclavian  aneurism,  and  by  Mr.  Bryant  in  one 
of  popliteal  aneurism,  and  also  with  the  effect  of  producing  a  good  deal  of  co- 
agulation.^ Both  cases,  which  were  of  a  very  unfavourable  nature,  ended 
fatally  ;  but  it  docs  not  appear  that  the  foreign  body  caused  any  injury  to  the 
sac  or  other  parts  in  either,  and  the  experiment  may  be  worth  repeating  in 
a  case  which  is  not  amenable  to  more  hopeful  measures.  But  treatment 
which  acts  only  on  the  blood  in  the  sac  holds  out  comparatively  little  hope 
of  success.     The  really  successful  methods  of  treatment — rest,  ligature,  and 

>  •  Mod.  Chir.  Trans.,'  vol.  xlvii.  p.  19.0. 

'  The  prepirutioD  from  Mr.  Brjant'ti  caso  ia  in  tho  Musoum  of  Guy's  Hospital. 
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pressure — ^arc  assisted  in  their  operation  by  the  rojiction  of  the  tissues  aroaii 
and  of  the  sac  itselR     The  weak  point  in  the  t rent ni out  by  manipolatio 
coagulating  injections,  gal^Bino. puncture,  and   the   introdaction  of    foreiga 
bodies  is,  that  these  meLlioda  either  tend  to  injure  or  to  produce  inflamma.i'j 
tioo  of  the  sac- wall. 


Thoracic 
utietiritiin. 


Tnnuoii- 
nate  Aneu- 
rism. 


A  ehort  exposition  of  the  chief  kinds  of  sorgical  aneurism  is  necesaarj 
liere,  to  which  I  shall  append  a  description  of  the  operation  of  tying  each  arterjJ 

Aneurism  of  the  arch  of  the  aortti  can  only  very  rarely  be  made  tb 
subject  of  surgical  treat  in  on  t,  but  the  surgeon  should  be  accpiainted  wit 
its  main  features,  in  order  to  diagnose  it  from  other  diseases,  as  well  as 
distinguish  those  rare  cases  in  which  operative  treatment  may  \te  jostUl 
iifihle.  Bruit  ia  very  frequently  absent  in  thoracic  aneurisms,  which  aiD 
often  of  the  tubular  variety,  or  open  into  the  artery  by  a  wide,  ujiobstructed 
oritice.^  The  pulsation  also  is  often  ituperceptible,  so  long  as  the  thoracic 
purietee  reinuin  intact,  and  it  may  be  simulated  by  pulsation  communicated  by 
the  heart  to  a  cancerous  or  other  tumour.*  Consequently  the  diagnosis  often 
rests  more  on  the  indirect  than  the  direct  symptoms.  These  are  usnally  pain 
between  the  shoaldera  from  pressure  on  the  spine,  ringing  cough  from 
pressure  on  tfie  trachea,  spasmodic  dyspncea,  either  from  pressuix^  on  the 
recurrent  nerve  or  on  the  windpipe  itself,  dyspncoa,  hopmoptysis,  and  in- 
equality of  the  pulse  in  the  wrists  and  sometimes  also  in  the  carotids.  Very 
ctunmonly  one  of  the  large  branches  given  off  by  the  arch  is  so  obstructed 
that  no  puUse  can  be  felt  in  its  bnxnches. 

Thoracic  aneurism  iy,  as  a  rule,  best  treated  by  the  internal  or  medicall 
treatment  described  on  p.  498,  Under  this  plan  of  treatment  almost  every 
case  of  thomcic  aneurism,  and  many  cases  of  aneurism  of  the  limbs,  will 
rapidly  improve;  nnd  in  some  rare  cases  even  of  aortic  anenrtsm  a  complete 
cure  may  possibly  be  obtained.  The  ordy  surgical  measures  which  are  admis- 
sible in  aortic  aneurism  are  either  gal vano- puncture  or  the  ligature  of  the 
carotid  on  Brasdor  s  method.  The  former  is,  as  far  as  our  present  knowledge 
extends,  an  uncertain  and  a  diingerous  measure^  which,  however,  has  yielded 
some  good  resulls  in  the  skilful  hands  of  Signor  Cintselli  and  others.  The 
latter  seems  to  mo  to  be  useful  or  justifiable  only  in  aneurisms  believed  to 
implicate  the  tmusverse  portion  of  the  arch  and  to  be  extending  along  the 
coui-se  of  the  carotid  into  the  neck,  in  which  case  the  corresponding  artery 
(gener-a!ly  the  left  carotid)  may  be  tied,  and  this  has  been  dcjne  by  Mr,  C* 
Heath  in  one  w^ell- known  case  with  very  considerable  bcnetit.  The  patient, 
an  agricultural  labourer,  under  Dr.  Cockle's  care,  is  now  alive^  and  remained 
in  good  health  for  about  four  years  after  the  operation,  earning  his  bread  by 
field-work.     Latterly  the  tumour  has  begun  to  grow  again.^ 

Aneurism  of  the  innominate  artery  is  difficult  to  diagnose  from  aortic  aneu- 
rism, and  many  cases,  under  the  care  of  the  best  surgeons,  are  on  record,  in  which 
eupposed  innominate  aneurisms  have  on  dissection  turned  out  to  have  been 
purely  aortic.  It  forma  a  pulsating  tumour  near  the  right  sternoclavicular 
articulation,  j>!3sliing  the  upper  part  of  the  sternum  forwards,  often  dislocating 
the  end  of  the  clavicle  or  eroding  it,  and  usually  first  presenting  in  the 

^  On  the  other  hand,  I  have  known  the  hruit  bo  loud  us  to  be  hoard  all  oror  til©  room. 

'  Set)  a  {.'iise  report4ul  hy  mo  in  the  *  Patli.  Trans.,'  vol.  ijl  p,  29. 

•  On  the  aulvject  of  thorncic  aiioiiri**ni  I  would  refer  Lbe  ruaJer  for  detfiila  and  discoasio 
for  wljicli  I  Clin  liud  no  spaco  hure,  to  a  BerifS  of  lectures  ptibli&bcd  in  the  '  Lancet '  for  Ju 
and  July  1872. 
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intorval  between  the  tendinous  and  muscular  origins  of  the  stcmomastoid. 
More  or  less  dyspnoea  may  be  present  from  pressure  on  the  trachea,  and  the 
pulse  in  the  right  wrist  is  generally  much  feebler  than  in  the  left.  The  other 
symptoms  will  vary  with  the  size  of  the  tumour. 

In  innominate  as  in  aortic  aneurism  it  is  desirable  to  avoid  surgical 
measures  if  possible,  since  no  operation  can  be  practised  without  very  great 
danger,  and  the  prospect  of  success  or  even  of  benefit  is  very  slight.  But  if 
the  tumour  be  extending,  in  spite  of  the  treatment  by  rest,  and  especially  if 
it  be  extending  along  the  trachea,  as  evidenced  by  its  growth  and  by  the 
increase  of  dyspnoea,  it  is,  in  my  opinion,  quite  justifiable  either  to  try  gal- 
vano-puncture,  or  to  tie  the  right  carotid  on  Brasdor's  method,  or  even, 
perhaps,  to  tie  the  subclavian  artery  as  well.* 

Aneurism  of  the  carotid  artery  is  generally  situated  at  the  bifurcation  Carotid 
of  the  common  carotid.  It  may,  however,  affect  the  common  trunk  lower 
down,  or  one  of  the  secondary  carotids,  generally  the  internal.  The  diag- 
nosis is  usually  easy,  but  the  lower  down  the  tumour  extends  the  greater  is 
the  difficulty  in  distinguishing  it  from  aortic  aneurism ;  *  and  cases  have 
been  recorded  here,  as  in  other  regions  of  the  body,  where  either  an  abscess 
pressing  on  the  artery,  and  receiving  pulsation  from  it,  has  been  mistaken 
for  an  aneurism,  or,  vice  versd^  an  aneurism  has  been  mistaken  for  an  ab- 
scess ;  but  I  do  not  know  that  the  danger  of  mistakes  is  greater  here  than 
elsewhere.^ 

An  aneurism  of  the  common  carotid  low  down  in  the  neck,  or  an  aneurism  BraBdor*8 
of  the  intrathoracic  part  of  the  left  carotid  (if  the  latter  affection  ever  occurs,  ^^»g^^. 
of  which,  as  far  as  I  know,  no  instance  exists  at  present),  may  be  treated  with  Uoili. 
good  prospect  of  success  by  Brasdor's  operation  ;  and  it  is  to  these  aneu- 
risms, as  Hodgson  and  Wardrop  have  clearly  shown,  that  Brasdor's  opera- 
tion is  in  strictness  applicable  ;  and  a  good  augury  of  its  probable  success  in 
such  cases  is  given  by  the  fact — which  Wardrop  noticed  with  surprise  in  a 
case  in  which  he  had  tied  the  artery  beyond  the  aneurism — that  the  tumour 
collapses  immediately  the  artery  is  tied,  instead  of  increasing  in  tension  and 
pulsation,  as  it  would  do  if  the  stream  of  blood  pumped  in  from  the  heart 

'  As  I  have  myself  tied  the  subclnvmn  (third  part)  and  the  carotid  simtUtancously  in  a  case 
of  innominate  aneurism,  I  need  hardly  say  that  I  think  the  distal  operation  justifiable  in  ap- 
propriate cases  of  this  affection.  But  I  must  say  that  the  study  of  my  own  case  and  of  the  pub- 
lished records  of  the  others  has  led  me  to  the  decided  conviction  that  the  benefit  which  has 
been  obtained  in  some  of  them  has  been  duo  usually  to  the  ligature  of  the  carotid  by  which 
the  carotid  or  tracheal  portion  of  the  sac  has  been  obliterated ;  and  I  should  be  disposed  in  any 
future  cases  to  commence  with  the  less  severe  measure  of  tying  the  right  carotid.  It  must  be 
remembered  that  the  largo  branches  from  the  first  part  of  the  sulxilavian  must  carry  on  the 
collateral  circulation  after  the  third  part  of  that  artery  has  been  tied ;  and  for  this  purpose 
the  circulation  must  go  on  through  the  sac  into  the  first  part  of  the  subclavian  artery,  and 
probably  with  increjuted  force,  after  the  operation,  so  tliat  the  entire  oblitenition  of  the  sac  by 
the  distal  ligature  seems  impossible  unless  the  first  part  of  the  subclavian  could  be  secured 
inside  its  largo  branches,  which,  up  to  the  present  time,  has  been  found  incompatible  with  the 
patient's  recovery,  even  without  the  complication  of  ligature  of  the  right  carotid.  Still  Mr. 
Fearn's  case,  where  a  practical  cure  ccrtiiinly  resulted  (a  channel  about  the  size  of  the  original 
artery  being  maintained  through  the  clot  which  filled  the  aneurism),  is  an  encouragement  for 
tying  the  two  arteries  either  simultaneously  or,  perhaps  better,  with  an  interval,  as  in  that 
case. 

»  See  the  well-known  case  under  Sir  A.  Cooper  s  care  in  Albn  Bums,  *  On  the  Surgical 
Anatomy  of  the  Head  and  Nock,'  pp.  60  et  sqq. 

*  Traumatic  aneurism  of  the  vertebral  artery  has  also  been  mistaken  for  carotid  aneurism. 
On  this  subject  see  a  lecture  published  in  the  '  Lancet,'  July  26,  1873. 
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were  not  derived  down  the  coiJaterals,  wliicli  at  onc5c  begin  to  enlargt?. 


Lfgahire  of 
the  com- 
tnun  OL- 
totid. 


Fitie.  343  And  1244.  The  fciniier  Kbowi  Watilrap's  opomtioii,  ie,  tho  Ugmbtro  of  the  earDttd  uten-  for 
of  the  inij  t>m J  nuh\  W urdrop's  Ifle*  sooms  to  hftTe  been  tbat  w  Gho  qimntity  of  hlcxxl  cuti vcj ed  bj  ilie«i 
that  by  thu  bninchea  of  tho  first  part  of  f,h«i  mibolAviftn^  And  tliAt  t^j  the  third  part  of  Umt  «tc(7,  m 
tAkso  to  b«  aLnul  (^(ituil,  hn  uouUl  dvpririj  the  attci  of  titie-tliin)  of  Ita  hlLXini  by  tjiny:  tho  carotid,  and  at 
thlids  bv  tyin^  the  ttiinl  }mrt  of  the  ButxtlftTiaii  alM>.  Ho  hotl  uot  alluwei]  lor  Ute  Increase  of  Uw  ool 
drcDlAilon. 

Flu.  ^44  «hov»«  Bnudor's  operation  as  ftppllcd  ta  an  anearl^vn  Hzoited  to  the  tnmk  of  the  caro^,  tlM 
iltuatton  In  which  tMa  operatioD  can  1ji  Hirictucai  be  appliciL  ( 

I  have  Khowii  roaions  for  bclii'vln^if  that  when  thoBO  opemtion!^  ^uccoed  they  do  so,  not  bo  much  by  reti 
the  blood- flow  throug-b  the  tuuiour  i^  by  itio  mtenijon  of  cQagiUation  from  tho  tied  ftrtftiy  ial 
aucnrismol  wc. 

possible  tlmt  Bome  aneurisms  seated  low  down  on  the  carotid  might  eve$ 
otu'ed  by  distal  compressioti,  but  no  eaao  ia  at  present  recorded. 

Aneurisms  seated  near  the  bifurcation  or  in  one  of  the  seooudary  card 
or  their  branches  may  be  treated  either  by  the  old  opei-ation,  by  the  E 
toiian  ligature,  or  by  eompression.  The  tirst  method  has  been  descr 
above,  Compresaion  of  the  common  carotid  is  uot  an  easy  thing  eithi 
perform  or  to  endure  ;  nevertheless  at  least  five  successful  cases  have  \ 
published,^  It  may  l?e  effected  either  by  the  tinger,  by  an  apparatus  wit 
moveable  arm  carrying  a  small  pad,  or  by  Colea^s  compressor,  Th©  j 
against  which  it  is  most  easily  compressed  is  the  anterior  taberclo  of 
tiiiuBverse  process  of  tht^  fifth  cervical  vertebra,  which  lies  about  two  ini 
above  the  clavicle,  and  is  called  sometimes  *  Chassaignac'a  tnberclt!,'  s 
that  surgeon  first  drew  attention  to  the  comparative  ease  w^th  which 
carotid  coald  bo  compressed  there. 

The  common  carotid  may  be  tied  in  any  part  from  the  root  of  tlie  necl 
the  bifurcation,  and  either  uf  the  secondary  carotids  are  accessible  as 
as  the  parotid  gbmd.     Tho  *  lieu  d^election  '  for  the  ligature  of  the  coral 
trunk  is  just  above  where  it  is  crossed  by  the  omohyoid  muscle,  i.e,  at 
level  of  the  cricoid  cartilage.     An  incision  is  made  with  its  centre  at 
level, ^  and  in  tlic  course  of  ihe  vessel  (i.e,  in  a  line  from  the  sternoclavid 
articulation  to  the  point  midway  between  the  angle  of  the  jaw  and  masi 
process),  it.3  length  being  proportioned  to  the  size  of  the  neck.     Aiter 
skin  platysma  and  deep  fascia  have  been  divided  the  edge  of  the  etc^ 
maiitoid  in  seen,  and  the  npper  belly  of  the  omohyoid  may  be  noticed  pasa 

•  Seo  '  Liincet/  Juno  21,  J«73. 
'  In  tho  ehiiptor  un  Operiitivc  Surgory  diiigrttimi  will  be  found  bhowing  tbo  oxtd 
incimoufi  in  nil  the  onhn^l^y  opera liujjii  oa  tJio  iirUiricflu 
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upwards  and  inwards.     Then  the  operator  searches  for  the  sheath  of  the 
vessels,  lying  close   on  the  trachea,  and  often  having  the  descendens  noni 

nerve  in  front  of  it.  Having 
opened  the  sheath,  the  pulsation 
and  the  colour  of  the  artery  will 
be  recognised.  Then  it  is  to  bo 
cautiously  separated  with  the  direc- 
tor and  the  point  of  the  knife  from 
the  sheath  and  the  vein,  for  a  very 
short  distance,  so  as  to  allow  the 
needle  to  be  got  round  it.  Com- 
pression of  the  bare  artery  between 
the  finger  and  the  needle  will  stop 
the  pulsation  in  the  tumour,  or,  if 
the  operation  be  on  the  distal  side 
of  the  aneurism,  will  stop  the  pulse 
in  the  temporal  artery  ;  and  this 
experiment  should  never  be  neg- 
lected, for  very  good  surgeons  have 
been  so  deceived  by  pulsation  com- 
municated to  a  piece  of  fascia  as  to 
tie  it  instead  of  the  vessel. 

The  lower  part  of  the  carotid 
is  more  deeply  seated,  and  in  tying 
it  it  is  better  to  divide  the  stern o- 
mastoid  freely  enough  to  expose 
fairly  the  sternohyoid    and  stemo- 

ncrre  ought  nercr  to  hp  e%**J!^i;^na^thi  juinlnr    thyroid   mUSclcS.         TliesC     muSClCB 
Tdn^unta.  It  i.di«tcnao.l,  in  Mually  not  brought  into    gi^^^j^     ^^^^^    ^    carefully    divided 

on  a  director,  when  the  sheath  will 
be  exposed.  In  tying  the  carotid  the  jugular  vein  and  pneumogastric  nerve 
are  not  usually  seen,  but  either  of  them  may  be,  especially  the  vein,  which  is 
sometimes  swollen  and  laps  over  the  artery,  so  as  to  give  some  trouble.  At 
the  root  of  the  neck,  on  the  right  side,  the  vein  is  separated  from  the  artery 
by  an  interval,  while  on  the  left  side  it  somewhat  overlaps  the  artery.  The 
sheath  of  the  vessels  near  the  root  of  the  neck  is  usually  covered  by  several 
veins  descending  from  the  thyroid  body,  which  increases  the  difficulty  of  the 
operation.     The  ligature  should  always  be  passed  from  without  inwards. 

Ligature  of  the  common  carotid  has  hitherto  proved  fatal  in  about  40  per 
cent,  of  the  eases  operated  on.  Dr.  Pilz  has  tabulated  GOO  miscellaneous 
cases  in  the  9th  vol.  of  Langenbeck's  *  Archives,*  with  259  deaths.  But  the 
danger  seems  to  depend  more  on  the  patient's  general  condition  than  on  the 
intrinsic  severity  of  the  operation,  the  great  mortality  being  in  cases  where 
the  artery  has  been  tied  for  heBmorrhage.  In  ordinary  cases  the  death  rate 
is  estimated  at  about  one-third.^ 

Ligature  of  the  internal  carotid  is  not  an  operation  with  which  I  have  Ligature  of 
any  acquaintance,  except  as  a  dissecting-room   exercise ;    but  the  external  J^^^' 
carotid   lias   often  been  tied,'  in  the  following  manner:  Make  an  incision  carotid, 
downwards,  from  a  little  external  to  the  angle  of  the  jaw  to  near  the  anterior 


Fio.  245.  Ligature  of  tho  common  carotid  artrry.  The 
edge  of  the  sternomiwtoid  niuHcle  isMcn  with  a  <loul>le 
blunt  hook  paMied  under  it.  ii  Abows  the  carotid 
artery,  with  a  ligature  pH«od  niund  it.  The  ahoutb  in 
shown  opened,  and  on  th  •  ahoAth  may  be  Hc**n  the  dc- 
floendens  noni  nrrrc.  Crowing  the  Aheoth  !«  tho  omo- 
hyoid mn«le,  a.  The  oiwning  in  tho  whcatli  ia  rcpro- 
MUted  larger  than  it  would  be  niarlo  in  pnictice,  in 
order  to  Bhow  ttk>  jugular  vein  cxtenml  to  the  artery, 
and  the  pneumogoHtric  ncnrc  between  the  two  vcHfleU 
and  posterior  to  them. 


'  *Sy8t.  of  Surg.,'  vol.  iii.  p.  589. 

•  M.  Guyon  quotes  twenty-four  cases  in  the  6th  vol.  of  the  *  Mem.  do  la  Soo.  de  Chir.  do 
Paria' 
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edge  of  the  st-ernnmrirstoidj  from  niie- third  to  half  an  inch  below  the  upper 
border  of  the  thyroid  csirtilago,  disseitt  iivvay  some  eorvieal  glands  aad  the 
veaoas  branches  connecited  chiefly  with  the  facial  and  hngaal  veins,  which 
He  over  the  artery.  The  glands  should  not  be  torn  away  or  lifted,  for  fear 
of  tearing  the  veins,  to  which  tliey  adhei*©  closely,  btit  freely  iocisedT  and  the 
veinf^  tied  and  divided  if  necessary,  Tiaen  look  for  the  hypoglossal  nerve, 
which  crosses  the  artoiy  perpendicularly,  and  will  serve  u&  a  guide  to  the 
Teasel  lying  immodiiitely  beneath.  There  is  usually  about  half  an  inch  of 
the  trunk  available  f*>r  the  purpose  of  placing  the  ligature,  between  the 
origin  of  the  superior  thyroid,  which  h  geneniUy  close  to  the  bifurcation, 
and  that  of  the  lingual,  tacml,  and  occipital  above.  The  identity  of  the  veaacl 
may  l^e  known  by  its  relation  to  the  hypoglosiial  nerve,  the  presence  of  a 
collateral  (the  superior  thyroid),  when  it  happens  to  come  into  view,  and 
the  fact  that  pressure  on  the  exposed  vessel  commands  the  pulse  in  tha 
temporal,' 

fcsonie  of  the  branches  of  the  external  carotid  have  been  tied»  The  lingual 
is  the  one  most  frequently  operated  upon,  and  mainly  on  account  of  htemoiv 
rho^e  from  cancer  of  the  tongue.  An  ineision  is  made  having  its  centre 
opposite  the  great  cornu  of  the  hyoid  hone,  and  either  horizontal  or  do 
wards  and  forwards,  at  an  angle  of  45"^.  The  superficial  parts  and  the  dee] 
fascia  having  been  divided,  the  operator  seeks  for  the  ninth  nerve,  which 
runs  superfieial  to  the  hyogloasas  muscle,  while  tlie  artery  crosses  bene&th  it 
to  pasii  under  that  muscle.  Oue  plan  in  to  draw  the  nerve  aside  and  tie  the 
vessel  as  it  plunges  under  the  muscle;  the  other  is  to  divide  the  fibres  of  the 
hyoglossas  from  the  bone  and  look  for  the  artery,  lying  parallel  to  the  upper 
border  of  the  hyoid  bone.  It  must  be  reroembcred  that  tlie  artery  varies  in 
its  origin,  and  in  its  course  external  to  the  comu  of  the  hyoid  bone,  so  that 
it  is  sometimes  very  diflienlt  to  fuid  it  in  the  first  portion  of  its  course. 

As  to  the  other  arteries  in  the  neck  I  may  qnot^  the  following  direc^ 
tions  :^ 

*  For  the  sn|ierior  thyroid  an  incision  is  to  be  made,  two  inches  long,  pa- 
rallel to  the  inner  margin  of  the  sternomastj^id,  its  centre  corresponding  to 
the  great  comu  of  the  thyroid  cartilage.  This  brings  into  view  the  omohyoid 
muscle  and  the  sheath  enclosing  the  jugular  vein  and  common  carotid ;  the 
fibrous  lamella?  which  cover  the  artery  having  been  torn  away  with  a  direc- 
tor, the  superior  thyroid  may  bo  found  nmning  downwards  between  the 
vessels  and  tlie  thyroid  glniul ;  or,  if  the  facial  is  tho  artery  sought  for,  it 
can  be  found  by  the  same  incision,  the  search  being  conducted  upwards 
towards  the  jaw,  where  the  artery  is  found  between  the  great  vessels  and  the 
submaxillary  gland. 

'The  inferior  thyroid  is  to  be  sought  by  an  incision  similar  to  tliat  for  the 
carotid  in  the  lower  part  of  the  neck.  It  is  usually  concealed  by  the  upper 
part  of  the  omohyoid  muscle.  This  muscle  must  therefore  be  depressed  or 
divided,  and  tlio  artery  sought  for  between  the  trachea  or  conophagns  and 
the  trunk  of  the  carotid.  The  recun^nt  nerve  and  the  descendeus  noni  wilt 
be  endangered  in  this  operation/^ 


Miital 


Orbital  aneurism  is  a  rare  disease,  i.e.  pulsating  tumour  in  the  orbit  is 
rare,  and  true  aneuriam  is  still  rarer.     The  ease  which  first  attracted  the 


'  vSyet.  of  Surg./  vol.  iii.  p,  592.  2ijd  ed 
»  Ihid.,  p.  5M. 
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notice  of  the  profession  was  published  by  Mr.  Travers  *  as  one  of  aneurism 
bj  anastomosis,  but  it  is  now  conceded  on  all  hands  that  most  of  the  cases  of 
pulsating  tumour  in  the  orbit  are  certainly  not  of.  this  nature,  although  we 
may  still  admit  the  occasional  occurrence  of  aneurism  by  anastomosis  here, 
distinguished  by  its  appropriate  symptoms.'  But  the  objections  to  regard- 
ing the  ordinary  cases  of  pulsating  tumour  in  the  orbit  as  aneurisms  by 
anastomosis  are  irresistible.  Mr.  Nunneley,  in  two  most  interesting  papers  on 
pulsating  tumours  in  the  orbit,'  succeeds,  I  think,  in  proving  this  point, 
since  *  aneurism  by  anastomosis  involves  all  the  neighbouring  vessels,  art'O- 
Ties,  and  veins  in  active  disease  ;  aneurism  of  the  orbit  is  generally  limited 
to  a  single  part,  or  if  the  neighbouring  vessels  are  dilated  tliey  seem  only 
enlarged  from  obstruction — ligature  of  the  trunk  of  a  vessel  leading  to  an 
nndoubted  aneurism  by  anastomosis  is  an  extremely  unsuccessful  operation ; 
in  aneurism  of  the  orbit,  a  very  successful  one — finally,  the  cases  dissected 
have  turned  out  to  be  common  aneurism.' 

But  that  some  of  these  tumours  are  not  arterial  aneurisms  seems  clear 
enough,  from  a  tract  published  by  M.  Delcns  *  recounting  two  cases  under 
the  care  of  Nelaton,  in  both  of  which  the  disease  was  found  to  consist  in  a 
communication  between  the  internal  carotid  artery  and  the  venous  channel  in 
the  cavernous  sinus ;  and  again,  Mr.  Bowman's  case  (published  in  Streat- 
field*8  *  Ophthalmic  Roporte,*  April  1859)  shows  that  all  the  ordinary  symp- 
toms of  what  is  called  *  orbital  aneurism '  may  be  caused  by  coagulation 
of  blood  in  the  venous  sinus  pressing  on  the  carotid  artery  and  occasioning 
protrusion  of  the  eyeball. 

The  symptoms  of  'orbital  aneurism'  (so-called)  are  protrusion  of  the 
eyeball,  eversion  of  the  lids,  loss  of  vision,  and  pulsation ;  sometimes  in  the 
form  of  a  definite  rounded  tumour  above  the  eyeball,  sometimes  as  a  general 
pulsation  perceptible  throughout  the  orbit. 

In  cases  which  have  been  followed  to  their  conclusion  uninfluenced  by 
treatment  it  has  been  found  that  the  tumour  will  sometimes  subside  entirely 
without  any  permanent  mischief,'  or  in  some  cases  with  loss  of  vision  in 
consequence  of  the  long  exposure  of  the  protruded  eyeball ;  ^  and  this  is  in 
itself  a  strong  presumption  against  the  presence  in  such  instances  of  arterial 
aneurism,  and  a  strong  argument  against  the  too  early  resort  to  any  serious 
surgical  operation. 

The  appearances  on  dissection  have  also  been  very  various.  In  some 
cases  it  is  said  that  an  ordinary  encysted  aneurism  of  the  ophthalmic  artery 
has  been  found,^  whether  in  the  orbit  or  in  the  sella  turcica.^  In  other 
cases,  as  in  those  reported  by  Dr.  Delens  from  Nelaton's  practice  (op.  supr. 
cit.)  there  has  been  a  communication  between  the  internal  carotid  and  the 
venous  channel  of  the  cavernous  sinus  (arteriovenous  aneurism),  and  in  these 
the  pulsating  tumour  over  the  eyeball  has  been  proved  to  have  been  formed 
by  a  dilating  and  pulsating  vein  •,  in  others,  again,  nothing  beyond  a  collec- 

*  *Med.  Clnr.  Trana./  vol.  ii.     See  also  another  case,  by  Mr.  Dalrymple,  14  vol.  vi. 
«  See  Hajnes  Walton,  'Surg.  Dis.  of  the  Eye,*  2nd  ed.  1861,  p.  230. 

•  *Med.  Chir.  Trans.,'  vols.  xlii.  and  xlviii. 

*  *  De  la  Communication  de  la  Carotido  interne  et  du  Sinus  Cavorneux,'  Paris,  1870. 

*  Erichsen,  '  Science  and  Art  of  Surgery,'  vol.  ii.  p.  28.  Holmes,  '  Am.  Journ.  of  Med. 
Sci.,'  July  1864,  p.  44. 

•  France,  *  Guy's  Hosp.  Reports,'  Ser.  iii."  vol.  i.  p.  68,  1856. 
'  Guthrie's  case,  quoted  by  Nunneley. 

•  Nunneley,  *Med.  Chir.  Trans.,'  vol.  xlviii.  p.  29. 
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tion  of  bloocldot  (thrombosis)  in  tbe  Kiniis  pressing  on  tlie  artery  {im  to 
Bowman  *fi  ctiae). 

For  these  i-enfions  surgeons  are  now  less  quick  than  tbcy  UBed  to  be  to 
resort  to  tbo  ligature  of  the  carotid  artery  in  snch  cases.  It  i»  better  at  first 
to  watcli  the  case  j  and  if  no  great  inconyenience  is  caused  by  the  disease  it 
is  very  doiilttful  wbether  any  trcatnient  is  nccessiiry  ;  otherwise  digital  pres- 
sure on  the  carotid  artery  as  long"  and  as  fi^qnently  as  the  patient  v^n 
tolerate  it  is  advisable.  If,  in  ppite  of  this,  the  symptoms  are  adTanciog, 
the  elioiee  lies  between  the  injection  of  perehlorkle  of  iron  and  the  ligature 
of  the  carotid  J 

Subclavian  aneurism  is  a  very  formidable  and  fatal  disease;  lilce  all  other 
ancnriRnis  near  the  heart,  it  ia  usually  fatal  if  left  to  itself,  while   surgical 
treatment  generally  only  baatens  death.     The  only  really  successful  methods 
of  treatment  in  anearism  are  those  in  which  tbe  surgeon  deals,  not  with  the 
blood  or  tbe  contents  of  the  sac  only,  bat  also  with   the  sac  and  the  tissiaes 
which  surround  it;   by  taking  away  the  eccentric  pressure  of  the  blood  on' 
tbe  walls  of  tbe  sac,  tbe  latter  are  allowed  to  react  on  the  contained  blood, 
and  this  is  a  powerful  aid  in  tbe  cure  of  the  disease.     On  the  other  band,  a 
Roftened,  inflamed  or  niptni*ed  sac  is  usnally  the  precursor  of  death  when 
the  tumour  is  near  the  heart.     Now,  in  aneunsm  of  thv  iirst  or  second  part 
of  the  subclavian  artery  the  ligature  can  only  be  applied   to  the  innominate 
artery  and  in  aneurism  of  the  third  part  of  the  right  subclavian  to  the  first 
part  of  the  same  vessel ;  and  both  operations  have  proved  uniformly  fatal, 
exct^pt  in  one  case,  in  which  the  innominate  and  sabsequently  the  vertebral 
ai^tery  were  tied  by  Dr.  Smyth   of  New  Orleans,  and  tbe   patient  survived  i 
after   several    severe  attacks  of  secondary  biemorrbage,     Galvanopunctnr 
may  bo  tried,  but  its  effect  is  so  commonly  to  set  up  inflaramation  of  the  i 
that  it  must  always  be  doubtful  whether  it  is  not  more  rlangcrous  than  aban* 
doning  the  case  to  nature.     The  *  maniiuihdirm' of  the  tumour   remains  as  ! 
the  only  active   surgical    measure;    and    this,  thoupjli  perfectly  justifiable, 
and   indeed    indicated,  when  tlie  sac    contains  a  good  deal  of   clot  in  one 
part,  but  is  growing  in  another,  must  Iw  allowed  to  be  a  desperate  measure* 
In  cases  which  are  not  gi-owing  perhaps  gentle  direct  pressure  may  gradually 
efleet  a  cnrc.^     In  some  cases,  when*  aneunsm  alTecta  the  end  of  the  aub-_ 
clavian,  and  the  aric?ry  nses  high  in  the  neck,  it  may  be  possible  to  make 
compi-ession,  cither  digital  or  instrumental,  on  the  artery  above,  aa  in  Mr  J 
Poland's  case.^     If  there  is  gangrene  or  a  threatening  of  gangrene  ampnto^ 
tion  at  the  shoulder-joint  is  indicated.     The  great  branches  of  the  subclaviaxiJ 
having  been  removed,  the  aneurism  may  cease  to  grow.     In  Mr,  Poland's! 
paper  a  case  of  this  nature  under  Mr.  Spence's  CAre  is  related. 

When  the  surgeon  has  made  up  his  mind  to  n'sk  the  ligature  of  the  innomi- 
nate artery,  or  of  the  first  part  of  tlic  right  subclavian,^  liia  best  plan  is  to 

'  The  whole  quMtion  of  tlio  pnthology  and  troatm<*T>t  of  pulsntinf?  Itnno'QTB  in  the  orlui 
has  b«jcn  elfiVtrately  diFCUJ&Bod  by  Mn  Hivington  in  a  paper  which  will  be  foand  in  *  Med. 
Chir.  Tmns.;  voL  Idii. 

•  A  cnse  under  Mr.  Comer's  care  is  roljitwl  by  Mr.  Poland  (op,  infr,  cit.)  a&  one  of  euro  bj 
direct  presstire ;  where,  however,  it  seoms  to  me  that  tlie  re<'ovtTy  wns  s|)otilancou8. 

»  ^Mfld,  Cbir  Tmns.;  vol  hi  p,  277. 

^  The  left  milxilavirtn  biiw  been  tied  in  its  first  pirt  behind  the  apex  of  the  left  liing  by 
Br*  J,  K,  Rfx^lgera  of  New  York,  but  the  operation  is  <5o  difficult  that  most  sui^eal  writere 
hiivcs  Bptjlcen  of  it  tm  tmpnicticiible;  and  it  iw  known  thnt  8ir  A.  Cooi>er,  hiiving  attempted  it, 
wiVK  obligwl  to  deRiht,  Iwlieving  thnt  ho  had  injure*!  tho  ihoraeic  duct.  It  is  liArdly  worth 
while  to  fip»>rjd  time  in  describing  an  opemtion  which  will  probably  Dot  be  repeiited. 
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obtain  free  Bpaco  externally  by  a*  V-8^«^P©d  incision  made  along  the  inner  Li>?ature  of 
margin  of  the  ster  no  mastoid  and  the  upper  border  of  the  clavicle.     The  nateTor™ 
sternomastoid  having  been  cut  awaj  freely  from  the  clavicle,  is  turned  aside,   fir^t  part 
and  the  sternohyoid  and  sternothyroid  divided.     Now  the  carotid  sheath  is  gubdalSn. 
fairly  exposed.     If  the  innominate  is  to  bo  secured  the  surgeon  follows  the    . 
carotid  down  to  its  bifuitrntion  and  passes  his  finger  into  the  thorax  along 
the  artery,  which  is  now  the  innominate.     This  manoeuvre  may  be  somewhat 
facilitated  by  drawing  the  head  strongly  backwards.     The  needle  must  then 
be  passed  around  the  vessel  from  without  inwards,  as  low  down — i.e.  as  near 
the  aorta — as  can  be  reached,  great  care  being  exercised  to  avoid  puncturing 
or  contusing  the  right  innominate  vein.     A  needle  with  a  sharper  curve  than 
ordinary  may  be  employed,  or  some  special  contrivance,  provided  with  a 
catch  for  drawing  up  the  ligature. 

If  the  surgeon  intends  to  tie  the  first  part  of  the  right  subclavian  this 
can  only  be  done  just  external  to  the  point  where  the  pneumogastric  nerve 
crosses  it.  On  the  right  side  a  triangular  interspace  is  left  between  the 
carotid  artery  and  the  jugular  vein,  and  here  the  nerve  is  seen  crossing  the 
artery.  As  the  recurrent  laryngeal  runs  inwards  round  the  vessel,  and  as 
the  phrenic  nerve  crosses  the  artery  close  to  its  termination,  neither  of  these 
important  nerves  will  probably  be  injured ;  but  sympathetic  filaments  must 
almost  necessarily  be  interfered  with,  while  the  proximity  of  the  large  branches 
of  the  artery  almost  necessitates  secondary  hadmorrhagc  (of  which  the  great 
majority  of  those  operated  on  have  died)  ;  and  the  risk  of  wounding  the  large 
veins  or  the  pleura  lias  also  to  be  considered.  This  operation  has  never,  as 
yet,  been  successful. 

Axillary  aneurism  is  a  more  common  affection  than  subclavian,  the  free  Axillary 
movement  of  the  joint,  near  which  the  artery  passes,  rendering  it  liable  to  *"®""*"'' 
slight  injuries,  like  the  popliteal,  though  in  a  lesser  degree ;  so  that  these 
aneurisms  are  frequently  found  to  follow  upon  sprains  or  contusions.     Total 
rupture  of  the  axillary  artery  has  been  known  to  be  produced  by  the  efforts 
to  reduce  a  dislocation  of  the  shoulder-joint.' 

There  is  usually  little  or  no  difficulty  in  the  diagnosis,  but  the  treatment 
is  only  too  frequently  unsuccessful.  Three  principal  measures  have  to  be  con- 
sidered: 1.  The  ligature  of  the  subclavian  artery  was  long  the  only  resource 
in  this  form  of  aneurism,  and  it  still  remains  the  most  easy  of  application ; 
but  it  is  doubtful  whether  it  is  the  safest,  since  the  mortality  has  been  very 
great.  2.  Mr.  Syme  ^  speaks  strongly  in  favour  of  the  old  operation ;  and  in 
cases  of  rupture  of  the  axillary  artery,  where  no  sac  has  formed,  this  is  no  . 
doubt  the  best  course  to  pursue.  The  subclavian  arteiy  must  be  commanded 
by  the  fingers  of  an  assistant,  for  which  purpose  an  incision  may  be  made  in 
the  usual  situation  for  the  ligature  of  that  vessel,  and  the  artery  be  held 
firmly  against  the  rib.  Then  the  blood-tumour  is  to  be  opened  in  its  whole 
extent,  the  clots  removed,  and  both  ends  of  the  lacerated  vessel  tied.  The 
same  course  may  very  properly  be  followed  in  a  traumatic  aneurism,  par- 
ticularly if  the  tumour  has  so  far  elevated  the  clavicle  as  to  make  the  opera- 
tion of  tying  the  subclavian  difficult  and  dangerous  ;  but,  as  I  have  shown  in 
another  place,  the  relations  of  the  sac  to  the  artery  and  to  the  nerves  of  the 
plexus  are  very  variable,  and  the  surgeon  may  easily  meet  with  very  great 
difficulties.      3.   Compression    has   been   saccessfully  applied  to   the  third 

'  See  Callender,  in  •St.  Biirtholoinow's  Hospital  Reports,'  vol.  ii.  p.  96. 
«  'Med.  Cliir.  Tmus.,*  vol.  xliii.  p.  137. 
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part  of  the  subclavian  artei-y  ;  '  and  though  the  Llifiiculty  of  doing  ibis  is  in 
somt'  eases  bo  grt'at  as  to  naak*^  it  welliiigh  im{x>8silile  for  tLe  »urgt?on  t<>  do 
it,  or  for  the  patient  to  enduiH;  it,  yet  in  others  it  will  be  found  quite  i 
These  differences  depend,  of  course,  on  the  varying  height  to  whieh  the  art^r 
rises  in  the  neck,  the  varying  level  at  wliich  the  chiviele  is  found,^  and  the 
varying  thickness  of  the  neck.  In  any  case  in  which  it  seems  at  all  feasible 
to  make  compression,  and  where  the  rapid  growth  of  the  tumour  does  not 
contraindicate  tlie  attempt,  I  think  the  snrgeon  is  bound  to  try  this  method  of 
treatmont  before  resorting  to  tho  ligature.  Coles's  Compressor,  an  apparatus 
constructed  for  the  purpose,  or  the  finger,  may  be  used,  according  to  the 
ilepth  of  the  vensel. 

The  subclavian  artery  may  he  tied  in  the  tliird  part  of  its  course  under 
ordinary  circumstances  with  no 
great  difficulty^  though  in  compli- 
cated cases  few  opemtioos  are  more 
embarrassing.  The  patient's  head 
is  to  be  turned  to  the  opposite  side 
— the  afiTecied  Bhonlder  is  drawn 
downwards  by  an  assistant  as  far 
as  possible*  The  operator  draws 
the  skin  of  the  neck  down  over  the 
chest  with  the  lingers  of  his  left 
hand,  and  makes  an  incision  on  to 
the  clavicle  for  about  its  middle 
third.  The  skin  is  then  released, 
ami  the  incision  lies  about  a  finger's 
breadth  above  the  l>one.  In  this 
way  the  snrgeon  avoids  all  risk  of 
Ivoanding  the  externuil  jagnlar  vein 
as  it  dips  under  the  clavicle.  This 
yesfiel  is  next  delined  and  di*awn 
aside  ;  or,  if  there  is  any  difficolty 
in  getting  it  out  of  the  way,  it  is 
divided  between  two  ligatures.  The 
deep  fascia  is  now  opened  to  the 
extent  of  the  skin-wound,  and  the 
cellular  tissae  of  the  subclavian 
triangle  scratched  throngh  with 
the  point  of  the  director  till  the 
margin  of  the  scalenus  anticua 
muscle  is  plainly  seen.  In  doing 
this  the  omohyoid  muscle  may  be 
exposed,  and  possibly  the  tnins- 
versalis  colli  artery  may  be  met 
with.  The  surgeon  now  traces  the 
Bcalenus  anticus  muscle  down  to  its 
insertion  into  the  first  rib,  and  lie 
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Flo,  546'.    Llj^atun*  of  Uie  subclafiim  nrtery.    At 
innipr  sjigle  of  ib«  oxteraiit  Incudna  tbo  root  of  tbe  e 
temul  jugular  TPln  la  toeaf  .-iiid  It*  <x>ut?*  nbOT<«  b  f 
diciited  thruui^h  the  skin.    Sume  tihns  of  the  i 
iiiiu<it'»{<l  nitwcle  wonld  a1»a  prcjtxibly  be  w^n  in  i 
gitu&iton.     Deeper  dowD  ia  K'cn  the  aa&lejioa  uiU 
xniaiick  gvAh}!  Into  the  first  rib,  and  th«  artenr  rwt 
tram  botund  it,  with  the  nerves  of  tbe  braomiJ  i 
Above  aud  tvldnd  tho  vLvtcl.    Abore  tbiae  ia  a 
posterior  belly  of  the  ooi^hyoid.    The  outer  i 
the  iucMmi  reaohcg  to  the  trapeaius  miucls. 


will  then  find   the   artery   lying  ck 


'  *  Lancet;  Sept.  27,  1873.  p.  446. 

*  It  mny  be  worth  while  to  nolico  thnt  some  ffurgecms  beli^Tf}  with  Mr.  Speace  that  the' 
cUiTicle  is  not  merely  pu^lml  tip  pnssivelj  by  the  s\ko  of  tlio  tumour  in  the  axiLlJ^  but  that  iiB 
elevation  i»  ali$o,  and  perhaps  clnefly,  an  ftctiro  one,  due  to  irritation  of  the  nitres,  cauaiiig 
tilt*  muftcles  to  eontracl  and  draw  the  BcnpuLi  ivnd  cliivit'le  upwards. 
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beneath  his  finger,  emerging  from  behind  the  muscle,  immediately  behind 
the  scalene  tubercle.  The  nervous  cord  formed  by  the  eighth  cervical  and 
first  dorsal  nerves  lies  close  above  and  behind  the  artery,  and  great  care 
must  be  taken  not  to  mistake  it  for  the  vessel,  which  may  easily  be  done,  if 
from  any  cause  the  pulsation  is  not  plainly  perceptible  in  the  artery,  or  the  • 
partB  cannot  be  brought  into  view.  The  needle  is  passed  around  the  vessel 
either  from  above  or  below,  as  is  most  convenient,  and  when  this  has  been 
done  it  should  be  carefully  ascertained,  first,  that  only  one  structure  is 
embraced  by  the  needle,  and,  second,  that  pressure  on  that  structul^e  com- 
mands the  pulsation. 

Sometimes  when  the  aneurism  extends  too  far  up  the  vessel  to  allow  of 
the  third  part  of  the  artery  being  safely  tied,  the  second  part  has  been 
secured.  The  operation  is  essentially  the  same,  only  a  freer  incision  is 
desirable,  which  is  obtained  by  notching  the  inner  end  of  the  skin- cut 
upwards,  and  by  dividing  the  fibres  of  the  sternomastoid  as  far  as  may  be 
necessary  to  bring  the  scalenus  anticus  into  view.  When  this  has  been  done 
the  fibres  of  that  muscle  are  to  be  divided  transversely  on  a  director,  with 
all  possible  care,  to  avoid  injuring  the  phrenic  nerve,  and  thus  the  artery  is 
exposed.  The  surgeon  must  remember  that  on  the  right  side  the  superior 
intercostal  usually  comes  off  from  this  part  of  the  artery,  so  that  it  is  very 
undesirable  to  tie  the  second  part  of  the  right  artery  ;  but  if  circumstances 
have  rendered  it  inevitable  he  should  try  and  include  the  branch  also  in  the 
ligature.  The  greatest  care  should  be  taken  not  to  wound  the  pleura,  which 
lies  close  below. 

Ligature  of  the  subclavian  artery  is  a  very  formidable  operation,  about 
45  per  cent,  of  the  cases  operated  on  having  proved  fatal. ^ 

Spontaneous  aneurisms  below  the  axilla  are  extremely  rare,  though  they  Ancarimn 
are  not  unknown  even  in  arteries  so  small  as  those  of  the  hand  ;  but  I  do  not  axUlL 
think  it  would  answer  any  good  purpose  to  speak  in  detail  here  of  such  rare 
cases.    The  main  point  to  remember  is,  that  spontaneous  aneurism  of  these 
small  vessels  is  very  commonly  associated   with    disease  of  the  heart    or 
general  arterial  degeneration,  and  ought  not  to  be  too  actively  treated. 

The  arteries  of  the  upper  extremity  are,  however,  usually  tied  for  wound, 
either  at  the  part  wounded,  or,  in  the  case  of  wounds  of  the  palm,  at  a  higher 
spot. 

The  axillary  is  very  rarely  tied  in  the  present  day  as  a  formal  operation.  Ligature  of 
In  the  dissecting-room  it  may  be  reached  in  any  part  of  its  course  either  by  {^IL^ 
a  free  division  of  the  pectorah's  major  (the  precise  line  for  which  matters 
little,  but  which  is  generally  effected  by  an  incision  convex  inwards  from  the 
coracoid  process  to  the  edge  of  the  anterior  flap  of  the  axilla),  or  the  first 
part  of  the  artery  may  be  exposed  by  cutting  asunder  the  clavicular  and 
sternal  portions  of  the  pectoralis  major  and  drawing  them  away  from  each 
other  with  strong  double  hooks,  without  dividing  any  muscular  fibres.  In 
the  living  subject,  however,  it  would  be  much  better  to  follow  Guthrie's 
advice,  by  cutting  freely  through  the  anterior  flap  of  the  axilla  and  tracing 
the  artery  upwards  to  the  point  where  the  ligature  is  to  be  applied.  The 
vein  lies  to  the  front  and  inner  side  of  the  artery,  and  the  varying  position  of 
the  median  nerve  must  be  recollected. 

The  brachial  is  generally  tied  about  its  centre  by  an  incision  along  the 

'  '  Of  94  cases  where  this  artery  has  been  tied  for  aneurism  in  the  axilla  61  have  recovered 
and  43  have  died.'— •  Lancet,'  Sept.  27,  1873,  p.  444. 
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edge  of  the  biceps,  or,  if  that  odgfe  cannot  be  seen,  in  a  line  tlrawn  fmin  thf 

middle  point  between  the  flaps  of  the 

ax  ilia  above  to  the  raidtlle  of  the  bend  of 

the  elbow  below.     Possibly  the  bansilic 

vein  or  the  internal    en  tun  eons  nerve 

may  he  seen  in  the  first  incision,  and  if 

so,  should  l>e  avoided.    The  deep  fascia 

being   opened,  the  edge  of  the  bicepa 

will  be  exposed,  and  if  the   muscle  is 

large  is  to  be  drawn  aside.     Then  tho 

median     nerve   generally   comes   into 

view,^  and  must  l)e  g'ently  displaced, 

and  the  artery  pieked   up  between   its 

venie  eouiites.   When  the  nerve  crosses 

behind  the  artery  the  vessels  will,  of  course,  come  into  view  ai  once. 

The  ulnar  may  bo  tied  at  the  upper  part  of  the  forearm,  bnt  thia  is  very' 
rarely  necessary.  Here  it  lies  under  the  mass  of  muscles  which  arise  from 
the  inner  condyle  (except  the  flexor  carpi  nlnaris),  and  is  crossed  by  tli« 
median  nerve.  The  line  of  the  vessel  Is  from  the  middle  of  the  bend  of  lb#, 
elbow  to  the  ptiter  side  of  the  pisiform  bone.  There  are  two  ways  of  ex- 
posing it^ — either  from  above  or  below*  In  the  former,  an  incisloD  haring' 
been  made  over*  the  course  of  iho  ai"tery,  the  bicipital  fascia  is  fi'eely  divided — 
the  median  nervo  sought,  the  pronator  tores  freely  cnt  throngli,  and  lb© 
vessel  found  Ixdow  it.  In  the  latter  tlie  ulnar  nerve  is  sought  under  the  radiil 
border  of  the  flexijr  carpi  ulnaris  and  traced  till  it  is  found  joining  its  artery, 
whit'h  is  then  tol lowed  upwards^  the  muscles  being  successively  divided  till 
the  jMjint  js  reached  where  it  is  to  be  tied* 

Far  more  commonly  the  artery  is  sought  just  above  the  wrist,  bctweiffl 
the  tendon  of  the  flexor  caq>i   ulnaris  and  the  ulnar  tendon  of  the  fleiof 


Li [^at  11  re  of 
the  rndisL 


FlO.  248.    Lipifttiirp  of  thu  uljiar  mid  racUnI  arb(?rie«.    The  apper  flirtm  fllmrtrntea  the  )1ig»tciT«  of  th«  ulvmi 
Tb©  upprr  double  hook  tlfftw*  ii*id<*  tlje  tisirtjM  exiKwitiB  the  ttundnn  of  the  PI.  cnrpi  utnoris.     Th»1 
ejcpoeett  thp  ulnar  t*?inh>n  of  tbo  F),  iiiihl.  lUgritoniiih    The  iirtt-ry  k  •eeu  with  it«  nerfc  on  the  uUmr 
aiul  the  TMiiRi'^  e(tiiilt4>8  un  citlifr  «ii1e  r»r  \i. 

The  Jowtjr  fluuro  Uhiatmte*  the  Upiitiim  of  tlie  mrUut.  TIjp  Iowm-  donble  book  expoK*  the  tendcMi 
mjiiiiiritfjr  lot3|inii«,  tht«  ufijit^r  tTmt  of  tlie  11.  caT]A  nuIUIt*^  Between  them  Us  wvn  the  ttrtery*  ti*'  " 
venit  ouinlU-s  ou  the  two  iddct.    J/jiw.— In  practice  there  ie,  no  riectssiiy  for  exiieeing  the  UhmU 

sublimis  digitoram.  It  is  covered  here,  not  only  by  the  common  decfp^ 
fascia,  but  also  by  a  special  and  strong  though  thin  aponeurosis.  This  having 
been  divided,  the  artery  will  be  found  Ix^tween  itis  veins,  and  with  the  neirOi 
on  the  inner  side, 

Similarly  the  radial  may  l>e  tied  in  the  upper  tliird  of  its  course,  bnt  this 
is  rarely  necesfvary.  It  involves,  however,  no  division  of  the  mnscles.  An 
incision  being  made  along  the  belly  of  the  supinator  longus,  the  artery  and 
vena>  comites  come  into  view  between  that  muscle  and  the  pi-onator  tereft* 
The  nerve  is  not  hert*  in  contact  with  the  vesseL 

'  Tills  niTve  crusa^i*  b«liiad  the  urterj  nbout  once  in  eveiy  fciur  cases. 
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The  common  situation,  however,  for  the  ligature  of  the  radial  also  is  just 
above  the  wrist,  where  it  may  easily  be  found  by  dividing  the  deep  fascia 
along  the  inner  border  of  the  flexor  carpi  radialis  between  that  tendon  and 
the  supinator  longus.  When  the  fascia  is  freely  divided  the  artery  and  its 
veins  come  into  view.     Here  also  the  nerve  is  not  in  contact  with  the  vessels. 

Abdominal  aneurism  affects  either  the  abdominal  aorta  or  one  of  the  Abdominal 
smaller  arteries.  Its  diagnosis  is  not  always  easy.  In  the  first  place,  the  ■"«"'*•""• 
abdominal  aorta  itself  sometimes  pulsates  so  powerfully  as  to  simulate 
aneurism,  when  no  aneurism  exists.  This  is  most  common  in  young  women, 
and  is  sometimes  called  'hysterical  pulsation,'  but  is  also  not  unusual  in 
nervous  men  of  relaxed  fibre.  It  may  be  known  from  aneurism  by  the 
absence  of  any  true  ancurismal  bruit  (though  some  sound  can  often  be 
elicited  by  pressure  with  the  stethoscope,  and  sometimes  in  the  vein  as  well 
as  the  artery),  by  the  fact  that  the  pulsation  can  be  stopped  by  firm  pressure 
with  a  single  finger,  if  the  patient  can  tolerate  it ;  and  above  fdl,  by  watching 
the  case,  when  it  will  be  seen  to  remain  in  the  same  condition  for  an  indefinite 
period.  Again,  cancer  connected  with  the  bones  of  the  spiue  or  pelvis,  and 
sometimes  cancer  of  the  lumbar  glands  or  oven  of  the  kidney,  may  pulsate, 
and  thus  simulate  aneurism — as  to  which  the  reader  must  be  referred  to 
what  has  been  said  above  (page  496).*  And,  on  the  other  hand,  abdominal 
aneurisms  sometimes  do  not  pulsate,  and  then  their  diagnosis  becomes 
exceedingly  obscure. 

When  the  diagnosis  of  aneurism  is  established  it  is  not  always  easy  to 
specify  the  artery  aflected ;  but  this  is  perhaps  of  minor  importance.  Aneu- 
rism of  the  abdominal  aorta  produces  pain  in  the  back  from  pressure  on  the 
spine,  weakness  and  pain  in  motion  from  the  same  cause,  loss  of  nutrition, 
possibly  from  pressure  on  the  thoracic  duct  or  some  of  the  lacteals,  and 
vomiting  or  other  disturbance  of  digestion  from  pressure  on  the  stomach, 
intestines,  or  liver.  It  threatens  death  by  rupture  into  the  peritoneal  cavity 
or  into  the  cellular  tissue.  Aneurisms  of  the  branches  of  the  aorta  (cocliac 
axis,  superior  mesenteric,  c&c.)  produce  much  the  same  symptoms,  and  are 
distinguished  from  the  aortic  aneurisms  chiefly  by  their  position,  and  those  of 
the  superior  mesenteric  by  their  mobility,  which  is  sometimes  very  great,  as 
well  as  by  the  way  in  which  the  bruit  can  sometimes  be  traced  upwards 
into  the  aorta.^  Aneurism  of  the  common  iliac  is  rare,  but  when  it 
occurs  it  can  generally  be  known  by  its  situation,  and  by  the  definite  limi- 
tation of  the  symptoms  to  one  side  of  the  body.  When  the  external  iliac 
artery  is  aflected  there  is  not  usually  any  difliculty  in  determining  the  feet, 
though  it  may  not  be  easy  to  decide  how  high  the  tumouV  extends. 

The  treatment  of  aneurLsm  of  the  abdominal  aorta  must  as  a  general  rule 
be  restricted  to  rest  and  medical  measures  only ;  but  some  of  the  aneurisms 
which  afiect  the  lowest  part  of  the  vessel  may  be  under  the  influence  of 
pressure  applied  to  the  artery  a^  it  lies  on  the  spine  just  above  the  origin 
of  the  inferior  mesenteric.  Some  surgeons  believe  in  the  possibility  of  com- 
pressing even  a  higher  part  of  the  artery  than  this,  where  it  lies  between  the 
pillars  of  the  diaphragm.  This  bold  attempt  was  first  made,  and  with 
success,  by  Dr.  Murray  of  Newcastle,  in  the  year  1804.^  His  [mtient  was 
cured  temporarily,  but  a  higher  part  of  the  aorta  became  ancurismal,  and  ho 

*  Also  to  a  paper  in  'St.  George's  Hospital  Keports,'  vol.  vii.  p.  173. 

•  See  a  case  under  Mr.  Pollock's  care,  reported  in  the  *  Clin.  Soc.  Trans.,*  vol.  vii.  p.  58. 
■  *Med.  Chir.  Trans.,'  vol.  xlvii!  p.  187.     See  also  •  Iiiiucet,'  Feb.  8,  1873. 
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died  six  years  aft/er.  Post-mortem  examination  proved  that  tbe  anenni 
ha-d  really  affected  ilitj  lowest  part  of  the  aorta  iUelf*  Several  other  abd 
miual  aneuriams  liave  been  cared  by  pressure  under  cbloroforni,  and  in 
Bome  of  them  the  aortfi  is  believed  to  bavo  been  the  artery  aifected,  tboagb 
in  no  other,  as  far  an  1  know^  has  definite  anatomical  proof  of  tbe  fact  been 
obtained.  And  the  operation  is  now  a  recognised  surgical  proceedings  very 
far  superior  to  the  ligature  of  the  aorta  (which  has  proved  uniformly  fatal), 
or  even  to  that  of  the  common  iliac,  from  which  only  one-foortb  of  the 
patients  have  recovered.  It  bas^  however,  its  own  dangers,  and  they  are  by 
no  means  small.  These  dangers  arise  from  the  protract-ed  amestbesiiv  ^.nd 
from  the  risk  of  contusing  the  viscera  {the  intestines,  the  mesentery,  tbe 
paneix*as,  and  the  kidney  have  all  been  found  to  have  been  injured),  or  of 
embarra^ssing  the  action  of  the  heart  or  injuring  the  grt^at  sympathetic 
ganglia  and  nerves.  Several  deaths  have  occnrixMl  from  these  causes,  and 
in  several  ea«es  tbe  compression  has  failed  to  efibct  a  cnre  ;  but  it  is  a  most 
valuable  remedy,  and  has  oflcn  also  been  used  in  the  treatment  of  niieu- 
risni  of  the  external  iliac,  the  common  iliac  being  then  usually  selected 
for  pressure.  The  patient^s  bowels  ought  to  be  well  unloaded,  and  tlio 
parietcs  of  the  belly  relaxed  by  bending  the  body.  He  should  be  pl*ux^d 
fully  under  the  anaesthetic,  and  the  toiu'uiquet  should  then  be  screwed 
down.  If  the  Borta  is  to  be  compressed,  the  pulsation  in  the  aneurism 
and  in  lioth  femorals  must  be  completely  abolisheil,  if  the  common  or  ex- 
ternal iliac,  one  femorrtl  only.  It  is  well  to  maintain  the  temperature  of 
the  limbs  by  .swathing  in  wooK  Some  surgeons  apply  distal  pressure  als<i 
beliHv  the  aneurism,  but  its  benetit  is  doubtful.  The  pulse  and  respiration 
should  be  carefully  observed  by  the  cblorofonnist,  wdiile  the  surgeon  and  his 
assistants  mnnipnlate  the  tourniquet  and  attend  to  tbe  pulsation.  The  an 
thesia  need  not  be  at  all  deep,  and  has  been  continued  for  many  hours  i 
some  cases  wnthout  serious  danger. 

Whether  the  abdomii^al  aoi*ta  should  ever  again  be  tied  is  a  man  it  of 
opinion.  My  own  is  that,  as  the  operation  has  been  piixctised  at  le^st  eight 
times,  and  never  with  success,  the  patient  has  a  better  prospect  from  rest  and 
medical  treatment;  but  the  oponititju  on  the  common  iliac  is  undoubtedly 
jnstifial>k%  There  are  two  different  ways  of  pei*forniiug  it.  In  one  of  these 
— Sir  P.  Cnimpttrn's  method  ^ — the  artery  is  sought  from  behind  by  an  in- 
cision made  '  from  the  end  of  the  last  rib  obliquely  forwaj*ds  atid  downwards 
to  the  crista  ilii,  ami  then  curved  forw^ards  iibove  and  pamllel  to  the  crest  of 
the  ilium,  ternjitiating  at  the  atiterior  superior  spine.  The  muscles  and 
fascia  titinsverBulis  were  cut  through  at  the  bottom  of  the  incision  till  tbe 
eulipcritoneal  interval  was  reached,  and  then — tbe  peritoneum  being  held 
back  by  the  front  of  the  finger — a  probe-pointed  bistoury  was  run  along  the 
hack  of  the  linger,  and  so,  by  repeated  strokes  of  the  bistoup}*,  the  muscles 
were  divided  to  the  extent  of  the  external  wound.  Sufficient  ix>ora  wfis  thus 
obtained  to  pass  in  the  whole  hand  and  niisc  the  peritoneum  and  intestines 
from  the  fascia  iliaca.  Tbe  parts  were  then  plainly  visible,  and  the  vessel 
easily  secured.* 

The  other  method  of  aecuiing  the  common  iliac  artery  is  from  the  front, 
and  this  operation  is  essentially  the  same,  whether  tbe  operator  wishes  to 
secure  the  aoi-ta,  the  common,  the  internal,  or  the  upper  part  of  the  external 
iliac  artery.  An  incision  Is  mm\v  through  the  abduniinal  parietcs,  the  extent 
of  which  varies  according  to  the  height  which  the  oi>erator  wishes  to  attain 
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It  commences  below,  just  external  to  the  internal  abdominal  ring,  runs  out- 
wards somewhat  parallel  to  Ponpart's  ligament,  and  then  curves  inwards 
towards  the  umbilicus.  If  the  common  iliac  or  the  aorta  is  to  be  tied  the 
incision  should  not  be  less  than  six  inches  in  length.  The  three  abdominal 
muscles  having  been  divided,  and  the  fascia  transversalis  incised  along  the 
whole  extent  of  the  wound,  the  peritoneum,  containing  the  intestines,  is  to  be 
gently  separated  from  the  abdominal  wall  until  the  iliac  vessels  are  found. 
Thej  must  then  be  traced  upwards  as  far  as  necessary,  their  relations  being 
attentively  borne  in  mind.  If  the  aorta  is  to  be  secured,  the  main  point  is 
to  separate  it  from  the  cellular  tissue  which  forms  its  sheath,  and  from  the 
vena  cava,  without  any  injury  to  the  latter  or  to  the  parts  in  front,  in  which 
the  great  lymphatic  vessels  and  the  commencement  of  the  receptaculum 
chyli  might  be  wounded.  The  right  common  iliac  artery  is  in  relation  with 
three  veins — the  vena  cava  lies  on  the  right  side  of  its  upper  part,  the  right 
common  iliac  vein  on  its  right  side  below,  and  the  left  common  iliac  crosses 
behind  it  to  join  its  fellow  of  the  opposite  side.  The  left  common  iliac  vein 
lies  behind  and  internal  to  its  artery.  The  ureter  crosses  over  the  bifurca- 
tion of  the  common  iliac,  or  the  upper  part  of  the  external  iliac  artery,  and 
the  spermatic  vessels  pursue  their  course  upwards  in  front  of  the  extci*nal 
iliac  artery  ;  but  both  these  structures  are  generally  so  adherent  to  the  peii- 
toneum  that  in  raising  that  membrane  the  surgeon  pushes  them  away  from 

the  artery.  The  external 
iliac  vein  lies  on  the  inner 
side  of  the  artery,  inclin- 
ing on  the  left  side  more 
to  its  deep  surface,  and  in 
tying  the  external  iliac  the 
genitocrural  nerve,  which 
runs  down  on  its  surface, 
should  be  looked  for  and 
avoided.  In  tying  the 
lower  end  of  the  external 
iliac  artery  less  extensive 
incisions  are  required.  Mr. 
Abernethy,  in  his  original 
operation  (the  first  in 
which  this  artery  was 
tied),*  made  the  incision 
upwards  and  inwards  from 
the  centre  of  Pon part's  ligament  along  the  course  of  the  artery.  But 
this  operation  has  now  fallen  out  of  use.  The  objection  to  it  is  that  * 
it  gives  little  room,  and  is  not  available,  if  the  operator  finds  it  necessary 
to  go  higher  than  he  at  first  intended.  The  lower  part  of  the  external 
iliac  artery  can,  however,  be  easily  reached  by  an  incision  parallel  to  and 
a  little  above  the  outer  half  of  Ponpart's  ligament,  by  just  pushing  up 
the  lower  part  of  the  peritoneum,  and  this  is  the  plan  now  in  common 
use.  If  more  room  is  required  it  can  be  easily  got  by  extending  the  outer 
end  of  the  incision  upwards  and  inwards.  The  peritoneum  and  intes- 
tines having  been  gently  pressed  to  the  other  side  till  the  finger  is  about 
to  pass  into  the  true  pelvis,  the  artery  will  be  met  with  lying  on  the  brim  of  that 
cavity.     It  must  be  carefully  separated  from  its  vein,  and  the  ligature  passed 

'  See  a  lecture  in  the  'Lancet/  Aug.  29,  1874,  for  a  summary  account  of  tlie  early  opera- 
tions on  this  artery. 


Fio.  249.  Ligature  of  the  exterual  iliac  artery.  Tbc  awiiitaiit's  hand 
Ih  shown,  pushing  back  the  intcstinra,  covcrctl  with  peritoneum. 
The  two  nnds  of  tho  ligature  are  seen  i»ai»ing  in  between  the  artery, 
which  is  external,  and  the  vein  on  the  iniier  sido,  a  large  part  of 
the  8heath  having  beon  cut  away  to  hIiow  the  vessels.  Towards 
the  internal  ring  will  be  seen  the  white  end  of  the  vas  deferens 
dipping  into  the  pelvis,  and  the  spermatic  vessels  lying  on  the 
peritoneum. 
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from  within  oiitwardSj  aim  being   taken  not  to  inclade  the  genitocmT^ 
nerve. 

The  iuteraal  iliac  is  found  either  bjr  tracing  the  common  ilific  dowi- 
wards,  or  tlie  exU^nial  iipwaixis,  till  the  bifarcation  is  reaclieil^  and  tliM 
passing  the  finger  down  the  artery  into  the  pc^lvis,  and  scratchiog  it  clean 
with  the  finger-nail  and  director,  so  as  to  get  the  ligature  round  it  abuot  aa 
inch  from  its  origin  if  necesftary.  The  great  depth  of  the  vessel  reodera  s 
very  free  incision  necessary,  and  there  is  often  much  diffiealty  in  getting  tbf 
ligtdnre  round  thf  artery^  though  Mr.  Symo's  case  abows  that  this  may  fce 
done  with  the  ordinary  ancnri  sin -needle.* 

Gluteal  aneurism  is  a  run}  disease,  and  one  with  which,  tberefore,  no 
surgeon  ia  sufficiently  familiar  to  speak  with  much  deciBion  as  to  its  treat- 
ment.  It  is  very  commonly  traumatic,  either  from  direct  perforation  of  tW 
artery  by  a  stab  or  from  an  injury  in  which  the  vessel  is  eontosed  againa* 
the  bone.  The  artery  ufleeted  may  be  either  the  gluteal  or  aciatic,  or  enn 
the  internal  pudic,  as  it  crosses  the  spine  of  the  ischium,  as  in  a  prejiaralion 
of  John  Hunter*s  in  the  College  of  SurgeonB*  Museum.  In  wounds  thm 
smaller  arteries,  branches  of  the  gluteal  or  sciatic^  may  be  implicated.  Tbc 
symptoms  are  not  always  obvious.  In  tniumatic  aneurism  (so  called)  there 
may  have  been  no  sac,  or  in  this,  as  well  as  in  spontaneous  aueurisni,  the 
sac  may  have  given  way,  and  so  there  may  he  no  pulsation  ;  *  and  many 
such  tumoui*s  have  been  opened  by  mistake  for  abscess,  usually  with  a  fattd 
result.  Such  a  disaster  would  probably  be  avoided  by  auscultutioUf  for 
it  iH  certain  that  in  many,  if  nt>t  all,  such  cases  a  bruit  would  be  audible* 
Gluteal  aneurism  is  not  necessarily  fatal.  Indubitable  cases  of  sponta- 
ncous  cure  are  recorded,  and  in  other  cases  the  disease  has  long^  remained 
stationary.  Bat  when  the  pressure  of  the  tumour  on  the  nerves  causes  mudti 
distreaa,  or  when  the  sisje  of  the  aneunstri  is  increasing,  and  it  threatens  soaa 
to  burst,  surgical  treatment  is  necessary ;  but  it  is  not  easy  in  the  preheat 
stato  of  our  knowledge  to  say  what  is  on  the  whole  the  most  promising 
method  of  treatment.  In  recent  wound,  and  in  those  cases  of  traumatic 
aneurism  which  most  nearly  ajiproaeh  to  the  character  of  i-ecent  wouoi 
the  best  plan  ia  to  lay  the  mic  freely  open  and  tie  tlio  artery.  Hieniorrhage 
may  be  controlled  during  this  opemtion  either  by  plugging  the  sac  with  tbo 
finders  on  Mr.  S}Tne*s  plan  or  by  ijressui'e  on  the  aorta  by  Lister's  toumj 
quet.  Many  eases,  1  have  no  doubt,  might  be  cured  by  compression  of  tbo 
aorta  or  common  iliac  under  chloroform  Some  have  beeu  treated  success- 
fully with  coagulating  injeciiou,'*  and  gal v an o- puncture  may  very  fairly  bo 
tried  in  these  cases,  or  manipulation*  In  cases  where  the  opening  in  the 
artery  is  situated  inside  the  i)elvjs — a  fact  which  can  often  be  ascertained 
by  examination  from  the  i\>ctiimj  and  which  is  extremely  probable  in  spon< 
ta-neous  aneurism — the  surgeon  will  probably  think  it  better,  on  the  faUui'Q 
of  compression,  to  resort  to  the  ligature  of  the  internal  iliac  artery,  an  opem* 
tion,  however,  which  is  so  very  fatftl,  from  its  anatomical  diftirultieJ*,  as  well 
as  from  the  risk  of  finding  the  artery  diseased,  that  it  should  be  avoided  aa 
much  as  possible. 

•  Syme,  '  Observntiuns  in  Clinical  Surgery/  p,  108, 

•  'Xhe  stuiknit  must  abvaja  reniL-iTulnjr  ihat  the  puliwitioii  of  (in  imoiirism  dopcnd»  on  thi 
rtviiMioii  of  till*  SAC  ui^Kjii  thtj  ll»>j*l  wliicti  dis^tonds  it,  *iu  thut  u.  fi-ve  rupture  of  tb«  sac  iavolri 
lofiin  i)f  ptdifation. 

•  Comprtiaiiioii  of  the  lioiiii  would,  of  courtc,  be  otnploywl  during  tlie  injmrtlon  of  tjal 
coagulating  tluid. 
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For  many  details  on  the  diagnosis  and  treatment  of  gluteal  aneurism,  for 
which  my  present  work  affords  no  space,  I  would  refer  to  a  lecture  published 
in  the  *  Lancet/  July  11,  1874. 

Aneurism  of  the  femoral  artery  is  met  with  either  in  the  groin,  affecting  Femortl 
the  common  femoral  (inguinal  aneurism),  or  in  the  lower  part  of  Scarpa's  •"®'"'"°** 
triangle,  afifecting  the  superficial  femoral,  and  often  spreading  down  into  the 
popliteal  space — femoropopliteal  aneurism — or  in  some  intermediate  situation  ; 
— and  here  the  common  or  the  superficial  femoral  may  be  implicated,  accord- 
ing to  the  level  at  which  the  profunda  arises,  which  in  the  living  subject  can 
hardly  be  determined,*  or  the  profunda  itself,*  or  even  one  of  the  secondary 
branches,  as  the  external  circumflex,^  may  bo  the  seat  of  the  aneurism. 

As  a  rule,  aneurisms  in  the  thigh,  when  they  occur  in  a  tolerably  healthy 
subject,  and  the  sac  is  perfect,  are  best  treated  by  pressure  on  the  femoral 
in  the  groin.  This  pressure  is,  I  think,  equally  indicated  in  aneurism  of  the 
common  and  superficial  femoral,  or  in  the  rare  cases  where  the  profunda  or 
other  smaller  branches  are  afiectcd.  For  although  in  aneurism  situated  low 
down  in  the  thigh  it  might  on  other  grounds  seem  desirable  to  put  pressure 
on  the  superficial  or  on  the  lower  part  of  the  common  femoral,  yet  these 
arteries  are  so  much  more  deeply  placed,  and  their  compression  is  so  much 
more  painful,  that  in  practice  it  is  found  much  easier  to  cure  the  disease  by 
prtMssure  in  the  groin.  Digital  pressure  is,  I  liave  no  doubt,  far  superior  to 
any  other  form  in  this  situation,  though  the  artery  is  so  easily  compressed 
that  any  other  form  of  pressure  can  be  used ;  and  cases  have  been  treated 
successfully  by  the  pressure  of  a  weight,  suspended  from  a  frame  or  cradle, 
or  by  various  forms  of  tourniquet. 

In  iliofemoral  aneurism  it  may  be  necessary  to  make  instrumental  pres- 
sure under  chloroform  on  the  aorta  or  common  iliac,  as  above  described,  and 
in  some  cases  of  aneurism  which  are  either  entirely  femoral  or  only  affect 
the  very  end  of  the  external  iliac  artery,  the  lafter  vessel  might  be  com- 
pressed, though,  as  a  general  rule,  it  would  be  more  prudent  to  select  the 
higher  artery,  so  as  to  avoid  all  risk  of  compressing  the  aneurismal  tumour, 
which  might  easily  occasion  inflammation  and  rupture  of  the  sac. 

For  cases  of  iliofemoral  aneurism  cured  by  nipid  compression  under  chlo- 
roform see  *  Lancet,*  Oct.  10,  1874. 

When  pressure  has  failed  the  resort  to  the  ligature  should  not,  in  my 
opinion,  be  long  delayed.  If  the  common  femoral  be  affected  the  external 
iliac  artery  must  be  tied,  and  in  iliofemoral  aneurism  the  surgeon  may  even 
find  himself  obliged  to  operate  on  the  common  iliac. 

In  aneurism,  implicating  the  lower  part  of  the  common  or  the  superficial  Ligature  of 
femoral  or  profunda  arteries,  the  question  has  arisen  whether  the  common  ^^"Jl 
femoral  artery  might  not  be  secured.     The  general  rule  has  been  that  if  the 
aneurism  extends  too  high  up  to  enable  the  surgeon  to  secure  the  superficial 
femoral  artery  the  external  iliac  should  be  tied,  since  it  was  taught  that  the 

'  I  would  refer  to  a  case  described  by  Mr.  Prescott  Howett  ('  Mod.  Chir.  Tmns./  vol.  xxix. 
p.  75),  under  Sir  B.  Brodie's  care,  in  wliicli  the  external  iliac  artery  was  tied,  and  which  is 
figured  on  p.  602.  Before  dissection  this  was  believed  to  be  an  aneurism  of  the  common 
femoral.  After  death  it  was  found  that  the  profunda  came  off  rather  high,  and  that  tlio 
aneurism  really  sprang  from  the  commencement  of  the  superficial  fenioml. 

*  Several  insstanccs  of  nneurisms  of  the  profunda  may  be  found  quoted  in  a  lecture  pub- 
lished in  the  *  Iiancet,'  Oct.  \7,  1874,  under  the  care  of  Erichsen,  Cock,  and  P.  H.  Watson. 

'  An  aneurism  occurring  spontaneously  in  the  external  circumflex  artery  is  recorded  by 
M.  Letenneur  of  Nantes  in  the  *  Bulletin  de  la  Soc.  de  Chir./  18.)6. 
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li^^ature  of  the  common  fi^nioml  in  tbe  groin,  thotigli  a  yery  0M[f  1 
peculiarly  lUttU  opcnition — so  much  bo  that  Bome  goixi  Bnrgeona  faave 
to  far  as  to  say  tbiit  tlie  operation  ought  to  be  baniahed  from  prftcticc^*  Bat 
I  i'linnot  discuvur  on  what  data  tbiH  opiniun  m  hmndcd.  The  Irish  gnrgeons 
following  on  the  example  of  the  elder  Porter,  have  pi*actised  thisi  o|H;'r-atioll' 
tolerably  often^  and  their  experience  of  it  has  been  pretty  satisfactory ;  *  and 
Dr.  Mott  also  highly  recommend b  it^  and  suyB  he  has  often  performed  it  with 
success.^  My  own  impression  is  t!mt  t!ie  operation  is  le^s  dangerous  than 
the  ligatnre  of  the  external  iliac  artery,  tlumgh  ranch  more  so  than  that  of 
tbe  saperlicial  femoral.  A  longitadiiial  or  obiiqne  inciaion  is  made  over  the 
course  of  the  artery  ;  any  glands  which  lie  in  front  of  the  sheath  are  to  be 
dmwn  aside^  as  well  as  tbe  crui-al  bmnch  of  the  gt^nitocrtiral,  or  a  branch  of 
the  iinterior  erur.il  nerve,  whi^h  may  come  into  view  j  and  the  abeatb  being 
opened  about  an  inch  below  Pou part's  ligaaicnt,  tbe  b'gature  is  to  be  carried 
round  the  artery  from  the  inner  side* 

The  ligature  of  the  siiperHcial  femoral  (which  in  the  operation  usually 
intended  when  tying  *  tiie  femoral  artery'  hi  spoken  of)  is  tbe  most 
familiar,  and  by  far  the  mont  successful,  of  all  tbe  operations  on  the 
arteries.  Tlie  spot  which  is  selected 
for  tying  the  vessel  is  jtist  above 
the  margin  of  tbe  sartor  ins,  at  tlio 
apex  of  Scarpa's  triangle,  i.e.  at  the 
junction  of  the  ii]>jx'r  and  middle 
third  of  tbe  thigh.  If,  from  code  ma 
or  other  causes,  the  edge  of  the 
sartorius  cannot  be  mitde  out,  a 
hue  from  tlte  middle  of  the  groin  to 
tlio  front  of  the  inner  condyle  will 
mat'k  the  coni'se  of  the  vessel.  The 
skin  and  fascia3  having  been  divided 
to  the  extent  which  the  size  of  the 
patient  rerjuirea  (three  inches  may 
\w  taken  as  a  moderato  incisitm),  the 
edge  of  tlie  sartorius  is  sought  for, 
and  the  muscle  having  been  drawn  ^^^^  nr^p 
a  little  downwards,  the  sheath  is 
found,  with  a  small  nerve  usually 
lying  on  it — a  branch  from  the 
anterior  crural.  The  long  saphenous 
nerve  generally  does  not  join  the 
artery  till  Inwer  down.  The  sheath 
is  to  be  eart?fully  opened  over  the 
fr-ont  of  the  artery.  When  the  wliite  coat  of  the  vessel  is  fally  brought  into 
view  it  should  be  gently  scratched  clean  with  the  point  of  the  dii*ector,  and 

■  ErjchBcn,  *  Sc,  mid  Art  of  Surg.,*  5th  orl.  vol.  ii.  p»  I  UK  Mr.  Eriehseu.  howovDr,  in  )|U 
last  L*diticitJ,  though  he  daiH  not  iippnjve  of  the  operatiun,  speaks  af  it  in  terms  of  much 

loftA  SWiifpiiog  COQdL-mDUtioi), 

*  Out  of  aiiio  c^iPCH  three  diot]  — yne  frtnu  h^tmorrliH;^'©  previous  to  opi>r5itioti  (this  axso 
hhoiild  lie  oniitt*?d  fix  ni  the  Wni),  oim  with  diacJiHod  lirtrrhs  frum  «pcondurj  lia?niorrliugi?,  muj 
nnothiir  in  whmu  tbcro  was  a  high  Lifureutinn  »vnd  thti  lig^iturf*  was  iijuecd  close  K^tow  the 
profunda,  ahsu  of  jsvcoudarj  liff-niorrlutge.  The  iii»t  is  the  unly  caise  which  can  renllv  t^c  suid 
to  huve  di«*fl  in  conKquent'c  of  the  f>|jtralion. 

"  iSoe  *iUo  other  ca^es  quutetl  in  the  *  Laocol '  fur  Ang.  29,  187^* 


\ 


// 


Ligature  of  the  iuporfldjil  fcnioxul   _„, 
Two  donlik'  htM*kfi  ato  ffhown,  one  of  which  •irsin  I 
*>ljjry  of  the  «irtoiitui  m uncle  outwiinta  or  dowuwar 
the   other  expoaoi  the  fibrm  of  the  oddautor  Ion 
nniiittiK  hi   tho  oppiKJte  dirvction.      A   iasje^ 
baa  hfum  cut  out  of  the  jhei>ith,  to  bhow  the  & 
with  the  ligature  rtmutl  it,  iwid  intcrtui]  to  iu>d  I 
ft  the  Vfin.  htdiivtJnctly  N?i^n.    A  iitrvo  M  ^-^-n  m 
oufcei'  iukJ  front  A#|«ct  of  the  slienttit  u  br  , 
anterior  crarml.      Thh  i*  nriittetitnes  iho  - 
othr-r*.  where  th«j  itrtiirjf  id  cj^po^od  tt  Ultl. 
of  ttM?  cutjuieous  nerrefi. 
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*the  aneurism- needle  passed  veiy  gently  round  it  from  the  inner  side.  Great 
^3  care  should  be  used  neither  to  expose  the  artery  to  an  unnecessary  extent 
^  nor  to  contuse  the  vein.  In  fact,  it  is  more  satisfactory  never  to  have  touched 
..';•:  or  seen  the  vein. 

:  The  anomalies  in  the  course  of  the  artery  are  so  very  rare  that  it  is 
^7  hardly  worth  while  to  do  more  than  just  to  mention  that  in  one  case  Sir  C. 
is  Bell  found  that  the  femoral  artery  had  a  largo '  vas  aberraus,'  which,  given  off 
;;?  firom  a  higher  source,  joined  the  main  trunk  above  the  aneurisraal  tumour, 
2  and  carried  on  the  circulation  in  it  after  the  artery  had  been  tied,  and  that 
;■  oases  have  been  dissected  in  which  the  sciatic  artery  furnishes  a  large  branch 
_ *  femoropopliteal ' — which  runs  down  the  back  of -the  limb  into  the  popliteal 
r  space,  while  the  superficial  femoral  artery  is  deficient,  or  is  represented  only 
by  a  small  branch  which  terminates  as  the  anastomotica  magna.  ^ 

The  femoral  artery  may  also  bo  tied  in  Hunter's  canal,  as  Hunter  origi- 
nally did.  This,  however,  can  only  bo  done  in  popliteal  aneurism,  not  in 
femoral,  and  is  ohly  done  then  after  the  failure  of  the  operation  in  Scarpa's 
triangle.  A  much  freer  incision  must  be  made  in  the  line  above  indicated 
from  the  apex  of  Scarpa's  triangle  downwards.  The  sarfcorius  mnscle 
having  been  exposed,  and  recognised  by  the  direction  in  which  its  fibres  run, 
its  upper  edge  must  be  drawn  downwards,  if  the  operator  wishes  to  reach 
the  artery  in  the  upper  part  of  the  canal ;  or  contrariwise,  the  muscle  must 
be  drawn  upwards,  if  the  vessel  is  to  be  secured  near  the  opening  in  the 
adductor  magnns.  Then,  the  anterior  wall  of  the  canal  having  been  laid  open, 
the  artery  is  sought  with  the  long  saphenous  nerve  lying  usually  in  front  of 
it  and  within  the  sheath.     This  should  be  carefully  avoided,  as  well  as  the 


Popliteal  anearism  is  the.  form  by  far  the  most  familiar  to  surgeons  ;  and  Popliteal 
it  is  satisfactory  to  know  that  the  treatment  of  this  disease,  which  was  so  "*®"^**°'* 
formidable  in  the  times  before  Hunter  that  Mr.  Pott  expressed,  in  the  most 
decided  terms,  his  preference  for  amputation  over  the  treatment  then  in 
vogue,  has  now  become  so  manageable  that  out  of  212  cases  admitted  into 
various  metropolitan  and  provincial  hospitals,  chiefly  during  the  ten  years 
1861-70,  and  reported  to  me  from  those  hospitals,  1G6  were  cured  entirely 
and  permanently  by  ligature  or  pressure  (and  a  few  by  less  common  means), 
12  were  cured  after  amputation,  in  four  the  disease  was  not  cured,  and  29 
died.*  This  is  a  list  formed  entirely  of  unselected  and  common  cases  just 
as  they  presented  themselves  at  the  various  hospitals,  containing,  of  course, 
a  percentage  of  complicated  and  advanced  cases  which  were,  probably,  in 
themselves  incurable.  The  cases  were  under  the  care  of  surgeons  of  very 
various  degrees  of  experience  and  operative  skill.  In  fact,  it  seems  to  me 
to  represent  in  all  ways  the  average  of  success  and  failure  which  the  sur- 
geons of  the  present  day  have  met  with  in  the  treatment  of  popliteal  aneu- 
rism. And  this  average  of  success,  large  as  it  is,  will,  there  is  no  doubt,  be 
largely  increased  by  the  improved  methods  of  compression  recently  intro- 
duced, and  by  the  increasing  intelligence  of  the  labouring  population,  and 
their  diminished  fear  of  surgical  treatment,  leading  them  to  apply  earlier 
for  advice. 

Again,  I  think  that  I  have  shown  (in  the  lectures  above  referred  to)  that 
the  mortality  after  the  Hunterian  operation  on  the  femoral  artery  has  been 

*  Dr.  Hilton  Fagge,  in  '  Guy's  Hospital  Reports,'  3rd  ser.  vol.  x.  1864. 
»  » Lancet;  May  1,  187o. 
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greatly  diminmlied,  im  \m»  also  been  i\w  prevalence  of  gungrcne,  st^i  i  i  ; 
htt3tnorrIta.gL%  and  other  ank^wfird,  but  not  necessarily  fatal,  couiplicai  u-  . 
modem  practice,  in  all  probability  as  a  consequence  of  Uie  more  caaM 
meiliod  of  operating,  and  simpler  treatment  afl^r  operation,  which  iEi» 
tinguisb  modern  snrgery ;  so  that  the  mortality  which  in  188  publisW 
cases  taliii luted  by  Norris  ^  was  24*40  per  cent.,  was  only  14*l}4  per 
87  similar'  (publbhed  and  unpublished)  cases  contained  in  the  h^i  ^ ..  . 
referred  to.  These  facta,  which  I  think  can  hardly  be  gainsaid^  are  mod 
encoaragirig  to  a  snrgeon  iu  undertaking  the  care  of  a  case  of  popli 
anenriBm,  Them  i*emains  the  (|ue8tion,  what  class  of  ca&es  are  adapt>cd^ 
the  ligature,  what  for  compression,  and  what  for  flexion  ?  And  aft^r 
pressioii  or  flexion  !ma  been  attempted,  how  long  should  the  att^^mpt  he  paw 
sisted  in,  if  not  at  once  successful  ? 

I  may,  perhaps,  add  that,  though  cases  are  on  record  in  which  cure  hoi 
Iwen  obtained  by  some  of  the  L^s  usual  proceedings — such  as  manipalatiun, 
eoagu luting  injectionH,  <3bc. — it  seemB  to  mo,  speaking  generally,  that  aocAi 
proceedings  are  so  far  more  dangerons  and  so  far  less  likely  to  succeed  than 
the  known  aud  familiar  resources  of  surgery,  ligature  and  pressure,  that  1 
think  it  useless  io  ^jwnd  time  on  their  discussion  here, 

iu  diseassing  the  treatment  of  popliteal  aneorism  it  is  well  to  study  tlie 
symptoms  and  the  anatomy  of  various  specimens  of  it.  The  first  thing  that 
strikes  na  is  the  difrerenees  in  the  relation  of  the  sac  to  the  artery.  Some 
aneurisms  grow  from  the  anterior  face  of  the  vessel  towards  the  knee-joiat 
These  are  marked  by  a  distinct  line  of  pulsation  in  the  course  of  the  srUjiy 
lying  over  and  distinguished  from  the  geneml  pulsation  of  the  tumour,  aad 
by  the  readiness  with  which  the  joint  becomes  inflamed.  The  more  comtnoa 
form  (as  it  seems)  grows  from  the  back,  or  paiily  fi*um  the  side,  of  the  artery, 
and  is  marked  by  the  absenee  of  any  such  distinct  line  of  pulsiition,  and  by 
the  early  implication  of  the  nerve,  leailing  to  pain  shooting  down  the  lirab, 
and  by  pressure  on  the  vein,  causing  cedema  and  wtnght  of  the  leg  and  foot 

My  own  impression  is  that  aneurisms  on  the  anterior  face  of  the  artery 
are  rarely  cured  by  any  measui*e  sliort  of  the  ligatuiH?;  and  even  the  latter 
often  fails  aud  amputation  becomes  necessary.^ 

Again,  the  progress  of  the  case  has  a  most  important  influence  on  tbc 
treatment  to  bo  adopted.  In  an  aneurism  which  is  extending  rapidly,  and  oi 
which  the  sac  is,  therefore,  thin  and  prol>ably  imperfect  in  parts,  it  seems 
more  prudent  to  resort  to  the  ligature  at  once;  and  generally  in  all  the 
severer  caaes^and  in  those  wliei'e  the  tumour  has  already  burst,  but  where 
the  surgeon  does  not  think  it  necessary  to  amputate  at  once,  the  ligature  is 
probably  the  safest  course.* 

Flexiuu  is  indicated  in  small  aneurisms,  situated  on  the  posterior  or  lateral 
aspect  of  the  artery,  in  which  the  ptilsation  and  bruit  are  suspended  by  bend 
ing  the  knot*.     It  need  not  be  extreme  nor  painful,  nor  need  the  limb  be 
bandaged  or  confined  in  any  way,  at  least  in  many  eases.     Voluntary  flexion, 

*  S«se  Nom«*«  •  OontnlratioDs  to  Stiigery.* 

*  By  simil^ir  oaties  I  nieiin  caaes  in  wliit-h  the  fomurfil  urUrv  wna  litii,  ai*  in  ihoae  tabuiatvd 
liy  Norris,  without  the  previous  «i»e  of  oompres*ji<jn. 

■  Seo  two  cn«o»  reLitti*!  hy  Tufnyll  on  '  Anenritim.'  pp,  12W-1*jO  ;  and  sec  &lio  a  l(H:tiif«  tf^ 
tho  'Laocft/  Due.  12,  1874. 

*  CnbBt*  uf  mtect'ssiftil  li^HlurM  riftir  \\w  riTphtru  of  the  aniuriiim  ni;*y  his  found  rrt»opd*d  ttt 
tho  'Brit  ML-d,  Jonr.,'  l8o9,  p.  471J  (wharti  (be  aueuriMii  had  lnirwt  inU>  the  kiiee-joiui) ;  jiod 
one  iti  tho  'I^nncet/  185J,  vol.  ii.  p.  30,  wheru  tho  iiui^^un'ttm  (romoral)  bsid  burst  through  thfl 
skin. 
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fill  which  the  patient  is  allowed  to  change  the  position  of  the  limb  slightly, 
-^  will  succeed  in  many  cases,  and  will  be  tolerated  where  forced  flexion  woald 
-=  produce  pain  and  would  be  given  up.  Besides,  forced  flexion  has  been 
'-  Imown  to  produce  rupture  of  the  sac,  which  voluntary  flexion  hardly  could 
•do.  Flexion  seems  to  act  partly  by  retarding  the  blood-stream,  partly  by 
direct  pressure  and  probable  displacement  of  clot.  It  may  easily  be  com- 
Inncd  with  digital  or  instrumental  pressure. 

When  pressure  or  flexion,  either  alone  or  in  combination,  are  to  succeed, 
»  perceptible  amelioration  of  the  symptoms  is  generally  noticed  at  once,  i.e. 
in  the  course  of  the  first  two  or  three  days.  If  this  is  not  the  case  it  becomes 
a  very  important  question  how  long  the  attempt  should  be  continued.  Re- 
lying on  the  doctrine  that  if  pressure  failed  to  cure  the  aneurism  it  would 
produce,  at  any  rate,  some  benefit  by  causing  dilatation  of  the  anastomosing 
▼essels,  and  thus  diminishing  the  risk  of  gangrene,  and  influenced  also  by  the 
published  statistics  of  ligature  of  the  femoral  artery — which,  I  think,  I  have 
shown  to  be  more  unfavourable  than  the  results  of  modern  practice  justify — 
many  surgeons  were  in  favour  of  persevering  with  pressure  for  a  very  con- 
siderable length  of  time,  and  it  is  not  to  be  denied  that  in  many  cases  a  cure 
has  been  so  obtained,^  but  at  the  expense  of  an  amount  of  sufl*ering  to  which 
few  persons  would  willingly  submit  unless  in  order  to  avoid  some  very  great 
danger.  And,  as  it  seems,  it  is  very  problematical  whether  the  danger  is  not 
the  other  way.  Certainly  the  mortality  after  ligature  of  the  femoral  artery 
appears  not  to  be  diminished,  but,  on  the  contrary,  increased,  by  the  previous 
unsuccessful  trial  of  compression  ;  ^  and,  on  the  whole,  I  have  been  led  to  the 
conclusion  that  if  no  considerable  improvement  has  been  eflected  by  the 
bloodless  methods  in  the  first  week,  it  is  better  to  give  up  the  attempt, 
allow  the  patient  a  few  days  to  recover  from  the  distress  which  the  com- 
pression has  generally  caused,  and  then  tie  the  artery. 

In  making  compression  I  have  myself  no  doubt  whatever  of  the  supe- 
riority of  the  digital  over  all  other  forms  of  pressure,  if  carefully  employed  ; 
and  I  think  the  observation  of  Mr.  Walker  an  important  one,  that  the 
pressure  should  not  be  varied  from  the  common  to  the  superficial  femoral 
and  vice  versdy  but  should  be  applied  to  the  same  vessel  throughout  (*  the 
one-artery  system,*  as  he  calls  it),  so  that  the  same  collaterals  should 
always  be  called  upon. 

Aneurism  occurs  below  the  popliteal  space,  but  almost  always  from  trau-  Ligature  of 
matic  causes,  or  in  cases  of  extensive  disease  of  the  heart  and  arteries.  ^^^ 
Traumatic  aneurisms  of  small  arteries  are  best  treated  as  recent  wounds; 
and  in  the  present  day  the  use  of  Esmarch*s  bandage  enables  the  surgeon 
to  exclude  the  blood  completely  from  the  tumour,  while  he  dissects  out  the 
vessels  and  ties  them  as  easily  as  on  the  dead  subject.  Aneurisms  the 
result  of  cardiac  or  general  arterial  disease  are  best  let  alone  or  treated 
by  the  mildest  forms  of  compression.  They  are  usually  not  in  themselves 
very  dangerous,  and  the  patient's  life  cannot  in  any  case  be  a  long  one. 
For  these  reasons  operations  on  the  tibial  arteries,  other  than  their  direct 
ligature  for  wound,  are  amongst  the  rarest  operations  in  surgery.  In  some 
very  rare  cases,  however,  one  of  the  tibial  arteries  has  been  wounded  from 

'  See  a  remarkable  insUnce  of  resolute  persistence  on  the  part  of  the  surgeon  and  of  the 
patient  for  a  space  of  half  a  year,  after  which  a  cure  was  at  length  obtained,  reconlod  by  Mr. 
Walker  of  Liverpool — '  Liverpool  Hospital  Reports/  vol.  v. 

«  'Lancet,' May  1,  1875. 
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t!ie  other  side  of  the  leg  by  a  Rtiib  tlii'ough  the  iiit<»ros*!Coti5  mombnine,  niA 
tbeii  it  haa  been  necesRary  to  cut  dnwn  foriiialjy  on  tbe  artory  accor«ijti,*  L«_ 
tlie  rules  of  tbe  dissecting-rooiai. 

Tbe  posterior  tibial  can  be  secnrofi  near  the  ankle  with  faoility.  as  it  In 
between  tlic  tcuiions  of  the  tibiuliH  posticus  and  flexor  longna  digitorum  i 
its  inner,  and  that  of  tlte  tlcxor  longus  polHcis  at  its  out^r  side,  AU  that  i 
necesBary  is  to  make  an  inciHion  half- way  between  the  internal  malleolus! 
the  heel  and  dissect  tbe  parts. 

To  secure  the  vessel  higher  u[i  two  different  plans  are  adopted. 
Guthrie*8  lia^  tbe  advantage  of  enabling  the  surgeon  to  secure  the 
artery,  if  his  diagnofiis  should  pTOve  at  fanit  aad  the  wound  or  other 
should  implicate  that  vessel  and  not  the  tibial.  A  vertical  ineisioti  is  mad 
in  the  centre  of  the  calf  about  six  inches  long,  through  tbe  gji#;trL>eneTirr^ 
and  stileus  niuselcs,  the  drep  or  infermuscnlar  fascia  frotdy  divided,  aad  t|| 
vessel  sought  immediately  beneath  this  fascia,  superfiinal  to  tbe 
posticus  muficle. 

The  old   method   of  tying  the  posterior  tibial  is   to   make  an    in 
parallel  to  the  posterior  Iwrder  of  tbe  tibia,  and  about  a  finger's  br 
behind  it  through   the  skin,  supertlcial  atid  deep  fiisoia,  exjiosing  the  iihSl 
origio  of  tbe  s* ileus  muscle.      This  is  then  cut  from  the  lx)ne,   the  intJ 
tnusciilar  fascia  of>ened^the  artery  foand,  with  a  vein  on  either  side  of  it,  i 
the  nerve  probably  superficial  to  it,  separated  from  these  strue tares,  and  1 


/ 


Pra-  2«L    Ugutuw*  of  prtstoricjT  til^l  drt^ry,   TUB  pcMto^  fm.  «n.     %iftu«  of  iint4^nV*r  UUTil 

nor  hook  dniiM  luiAo  tht)  tk«p  mag»,  of  iniHclee  Ml  ffai  wtay«     lltt  fm^lt  are  m«o  wiCh 

IntrrmiucvlAT  f«M:)a.      The  v'<  >^>1m  and  |n«tarior  tittfAl  tiw  nerv«  ^rliig  in  Croat  nad  to  ih« 

Dcrve  lire  k«&  ]j  Uig  od  the  iitiijUiji  iiudtlccu.  outer  ildc. 

The  anterior  tibial  arteiy  will  be  found  in  any  part  of  its  coarse  by  an 
incisiou  in  a  line  drawn  from  the  hea<i  of  the  fibula  to  the  central  point 
between  the  two  malleoli.  At  tbe  upper  part  of  the  leg  it  lies  very  deeply, 
at  the  oater  edge  of  the  tibialis  anticus  muscle,  iii  a  sefjium  of  the  fascidi 
which  shows  aa  a  white  line,  separating  that  muscle  from  the  extensor  long, 
dig.  above  and  tbe  ext.  prop,  pollicis  in  the  middle  of  the  leg.  Success  in 
thia  openititju  depends  on  hitting  the  e<lge  of  the  tibialis  anticus,  for  which 
purpose  the  surest  way  is  to  get  tbe  patient  to  put  it  into  action  before  he  is 
put  under  anaesthesia  and  mark  it  out,  and  to  make  the  incwion  tcij  freely, 
and  carefully  search  for  the  white  line  before  opening  the  fascia.  The  artoty 
has  reiME  com i tea  on  either  side,  and  the  nerve  superficial  to  it. 
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CHAPTEE  XXIX. 

DISEASES   OF    THE   VEINS   AND   ABSORBENTS. 

The  leading  symptoniB  of  phlebitis,  or  inflammation  of  veins,  is  the  occur-  Phldiitw 
rencc  of  coagulation  in  them,  as  evidenced  by  hardness  along  the  course  of  Soda!  ™" 
the  vein.  In  true  inflammation  this  is  accompanied  by  pain  and  redness,  and 
some  amount  of  general  fever.  The  mere  coagulation  of  the  blood  in  the 
veins  by  no  means  implies  any  inflammation,  or  any  general  affection  of  the 
system,  or  even  any  alteration  in  the  tissues  of  the  vein  itself.  Such  passive 
coagulation  of  the  blood  in  the  veins  used  to  be  denominated  '  adhesive  phle- 
bitis/ on  the  theory  that  the  cause  of  the  coagulation  was  effusion  of  lymph 
from  the  lining  membrane  of  the  vein ;  but  it  has  been  satisfactorily  shown, 
both  by  clinical  and  anatomical  observation,  that  in  many  of  these  cases  there 
is  no  evidence  of  any  inflammation  whatever ;  and  the  direct  experiments  of 
Guthrie,  Travers,  H.  Lee,  and  Callender  in  our  own  country,  besides  foreign 
observers,  have  shown  that  the  lining  membrane  of  the  veins  does  not  secrete 
lymph.  Consequently  the  condition  known  to  the  older  pathologists  as 
•  adhesive  phlebitis  *  is  now  usually  designated  more  correctly  as  *  thrombosis.* 
It  proceeds  from  a  variety  of  causes — from  pressure  or  obstruction  to  the 
return  of  blood,  from  diminished  power  of  the  circulation,  from  varicosity  of 
the  veins,  from  the  extension  into  them  of  clots  forming  nearer  the  heart, 
and  from  conditions  of  the  blood  itself  which  are  not  as  yet  perfectly  under- 
stood. Thus,  in  the  thrombosis  which  occurs  in  the  veins  of  the  lower 
extremity  after  parturition, and  to' which  the  name  of  'phlegmasia  dolens  *  is 
applied,  the  coagulation  which  has  necessarily  taken  place  in  the  uterine 
sinuses  extends  down  the  iliac  femoral  and  other  veins.  In  fractures  where 
a  vein  has  been  contused  or  torn  the  coagulation  so  produced  oflen  extends 
into  the  lower  veins  and  impedes  the  union  of  the  fracture.^  And  sometimes 
we  see  cases  in  which,  with  no  definite  local  exciting  cause  (though  commonly 
in  some  condition  of  general  disease),  the  veins  become  blocked,  often  to  a 
very  great  extent.  The  same  passive  coagulation  or  thrombosis  occasionally, 
though  rarely,  happens  in  the  pulmonary  arteries,  and  is  a  recognised  cause 
of  sudden  death,^  and  there  can  be  no  doubt  that  similar  passive  coagulation 
of  blood  in  the  cavities  of  the  heart  occasionally  produces  death.  The  first 
symptoms  of  thrombosis  are  a  sense  of  uneasiness  and  an  aching  pain  in  the 
part  affected,  followed  by  some  diflficulty  in  moving  the  limb.  On  examina* 
tion  a  hard  cord  is  felt  in  the  place  of  the  vein  affected,  which  is  somewhat 
tender  on  being  handled,  and  there  is  general  swelling  and  oedema  of  the 

>  See  Callender,  *  Med.  Chir.  Trans.;  vol.  li. 

•  The  reader  will  find  a  very  interesting  account  of  these  cases  of  thromhosis  in  tho 
superficial  veins,  the  cerebral  sinuses,  the  cavities  of  the  heart,  and  the  pulmonary  arteries, 
in  a  paper  'On  the  Coagulation  of  tho  Blood  in  tho  Venous  System  during  Life,'  by  Dr. 
Humphry,  republished  in  1859  from  the  '  British  Medical  Journal/ 
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limb.  The  afTerted  vein  is  Hometiraes  tliongli  not  always?  siirroiindetl 
flaraed  cellukr  tissue.  If  there  is  an  opportunity  of  examining^  the  vetTi 
will  be  fcmT)d  filled  with  coagula,  wliinh  are  more  or  less  adherent  to  its  mum 
surface.  The  coagula  ain?  of  a  vai'ialjle  or  mottled  colour,  almost  black 
some  places,  in  others  nearly  dcc^oloTiriscd,  and  generally  the  dccolonrised  \^ 
are  firmly  con  nee  ted  to  the  lining  membrane,  while  the  central  portion  tif  t 
clot  is,  ou  the  contrary,  often  broken  down  into  a  ci-eamy  fluid,  looking 
a  mixture  of  blood  and  pus.  In  some  cases,  even  when  the  obstruction  of  veins 
is  great,  no  constitutional  disturbance  ean  l>e  tmred,  Tbcre  is  no  1 
excitement,  no  cbaiigo  in  the  normal  tenipemtnre  or  palse,  and  the 
subsides  spontaneously  as  it  arose — the  vessels  regaining  their  natural  app 
ance,  and  the  functions  of  the  limb  being  completely  restored.  Bat  thi«  : 
not  always  the  ease.  Wliether  along  with  or,  as  seems  more  prtjbable, i 
conae(juence  of  tlie  coagtdation,^  the  walls  of  the  vein  and  the  cellular  i 
which  support  it  beeume  inflamed,  and  this  inflammation  is  often  aceonij: 
with  severe  pain  and  w*ith  mwch  constitutional  disturbance,  and  the  »erio 
symptoms  may  ensue  which  ai'c  descrilxrd  as  acute  or  suppurative  phlebitil 
and  whieh  are  often  developed  by  severe  injuries,  such  as  amputation  or  ( 
cisiun,  when  the  cavities  of  large  veins  have  l>een  laid  open,  and  especra 
those  veins  which,  being  ctuitained  in  bony  canals,  are  iociipablc  of  cic 
and  thus  of  immediate  union. 

The  anatomical  characteiT*  of  phlebitis  are  pereeived  partly  on  the  eelluli 
tissue  whieh  snpports  the  vein,  partly  in  the  coats  of  the  vessel  itself, 
partly  in  its  contents.  The  disease  consists — in  some  measure  at  least- 
diffuse  inflammation  spreading  along  the  cellular  membrane  in  which 
vein  lies.  Hence  the  redness,  hardness^  and  cedema  which  are  seen  dariii 
life  in  the  course  of  the  affected  vessel.  Although  this  inflammation  mo 
Commoniy  extends  in  the  course  of  the  circulation,  ca,ses  are  not  wanting 
■which  it  spreads  towards  the  distal  veins.  In  this  inflammation  the  ouieri 
cellular  coat  of  the  vein  participates.  Coincidently  with  this  the  tissues 
the  vessel  itself  become  altered.  '  The  ciretihir  fibrous  coat  becomes  inject 
and  thickened  by  deposit ;  the  inner  coat  loses  its  natural  iranspai^ncy,  s 
becomes  wrinkled  and  even  fissured.  It  is  of  a  dull,  opaque,  dirty  whid 
colonr,  stained  more  or  less  by  the  contents  of  the  vein ;  exudation  often 
occults  between  the  inner  and  outer  coats,  and  the  different  layers  of  the 
former  tlien  become  disintegrated,  or  the  lining  membrane  may  be  cast  off 
in  large  portions  into  the  interior  of  the  vessel.  All  the  coats  of  the  vein 
may,  under  these  circumstances,  be  easily  detached  from  e^ich  other,  or  may 
be  separated  hy  serous,  fibrinous,  or  punform  exudation.  When  these  form 
under  the  lining  membmMe  they  may  be  seen  as  patches  of  various  sizes  na 
shapes  through  the  transparent  structure,  so  long  as  this  retains  its  iutegriij 
Afterwards  they  may  be  poured,  together  with  the  fragments  of  the  disint 
gnited  membrane,  into  the  cavity  of  the  vessel.  The  inflammatory  exudatic 
bci  ween  the  different  coats  of  the  vein  destroys  its  natuml  pliability,  so  that 
when  divided  it  will  remain  open  like  an  artery.'  (Lee,  op.  cit.  p.  25.) 
much  for  the  anatomical  changes  in  the  vein  itself.  Along  wnth  this  thef 
are  changes  in  the  blood  contained  in  it.  We  have  seen  that  the  blood  ma 
clot  in  the  veins  without  any  previous  inflammatory  symptoms  or  appearanc 
and  sometimes  wiihout  any  subsequent  had  consequences   (thrombosis),  hu 

»  *  Ccmgulatloti  of  the  bkiod  in  a  vein/  sayg  Mr.  Le«,  *  may  be  either  a  priiiiiU7  tut  seoond 
RfTeeUon:  it  may  Ito  (^iiher  tlif?  cause  or  (effect  of  the  inflammation  of  tho  codts  of  the  fetti 
-^*  Practical  Pathology ,'  3rd  cd.  vol.  i.  p,  24. 
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•we  have  also  seen  that  this  obstruction  of  the  vein  may,  on  the  other  hand, 
prove  the  starting-point  of  inflammation  of  its  tissue.  Coagulation  may  also 
follow  on  injury  to  the  vein,  or  on  the  passage  into  its  cavity  of  any  irrita- 
ting or  decomposing  matter.  In  such  cases  the  coagulation  is  to  be  regarded 
as  palntary — a  barrier  thrown  up  against  the  passage  of  the  products  of  inflam- 
mation or  decomposition  into  the  mass  of  the  circulating  blood.  Should  this 
barrier  hold,  the  inflammation  will  be  limited  to  the  part  first  affected,  the 
general  symptoms  which  may  have  been  excited  will  subside,  and  the  patient 
recover.  But  the  coagulum  often  breaks  down  and  softens  into  a  creamy 
puriform  fluid,  resembling  sanious  pus  to  the  naked  eye,  but  only  showing 
under  the  microscope  gcanular  matter  and  disintegrated  bloodcells ;  and 
when  this  matter  passes  into  the  general  current  of  the  blood  it  will  spread 
the  inflammation  of  the  vein  to  an  indefinite  extent,  and  will  produce  the 
general  symptoms  and  signs  of  septicemia  or  pyaamia.  And,  lastly,  as  clotting 
in  a  vein  and  the  decomposition  of  the  clots  sometimes  excites  the  general 
symptoms  of  py»mia,  so  conversely  the  passage  of  putrid  matter  into  the  blood 
— septicaemia — often  is  the  cause  of  clotting  and  of  decomposition  of  clot  in 
the  remote  veins.  As  Mr.  Lee  phrases  it,  *the  decomposition,  originating  in  a 
local  action,  may  infect  the  general  mass  of  the  blood  and  rapidly  kill  the 
patient,  without  the  occurrence  of  any  bloodclotting;  or  coagula  may  form  in 
the  vessels,  disintegrate  and  decompose,  and  become  conveyed  to  other  parts. 
In  the  last  instance  the  phenomena  of  thrombosis  and  afterwards  of  embo- 
lism become  superadded  to  the  original  septicaomia '  (op.  cit.  p.  58). 

The  kinds  of  thrombosis  and  phlebitis,  ranked  according  to  their  causes^  Vuious 
are  enumerated  by  Paget  as  :  (1)  the  traumatic,  including  those  due  to  dis-  ^u?^-^ 
tension ;  (2)  those  occurring  in  exhaustion,  during  or  after  either  acute  or 
chronic  disease  ;  (3)  those  due  to  extension  of  inflammation,  or  of  blood-clot- 
ting from  ulcers,  morbid  growths,  or  gangrenous  or  acutely  inflamed  parts ;  * 
(4)  those  of  the  so-called  idiopathic  or  rheumatic  form  ;  (5)  the  pyaemial ; 
(6)  the  puerperal  (among  which  it  is  probable  that  examples  of  all  kinds, 
only  modified  by  the  puerperal  state,  are  grouped)  ;  and  (7)  the  gouty.* 

The  symptoms  above  stated  will  suffice  for  the  diagnosis  of  phlebitis 

-  whenever  the  vein  is  superficial ;  in  fact,  the  only  disease  with  which  it  could 

be  confounded  is  inflamed  absorbents,  but  the  latter  is  not  accompanied  by  the 

oedema  of  phlebitis  ;  the  red  inflamed  streaks  are  much  narrower,  and  there 

is  always,  if  enlargement,  at  any  rate  tenderness  of  the  glands  above. 

The  treatment  of  phlebitis  must  in  general  be  merely  expectant,  any  Treatment 
concomitant  constitutional  or  general  disorder  being,  of  course,  treated  <>'P**^«***^ 
according  to  its  own  indications.  Strict  rest  must  be  enjoined ;  the  part 
must  be  put  in  such  a  position  as  will  favour  the  return  of  blood ;  warm 
lotions  are  generally  grateful,  and  possibly  may  be  useful  in  favouring  the 
distension  of  the  cellular  tissue  and  avoiding  tension.  If  there  is  much 
diffuse  inflammation  around  the  affected  vein  incisions  will  be  necessary. 
The  administration  of  mercury  and  free  leeching  around  the  inflamed  vein 
used  to  be  much  practised,  but  their  generally  weakening  effect  is  more 
deleterious  than  is  counterbalanced  by  any  local  benefit  they  produce.  Pain 
must  be  soothed  by  opium,  and  in  rheumatic  and  gouty  cases  alkalies  will 
be  indicated. 

i  See  Fig.  181,  p.  394. 

'  *  Clin.  Lect.,'  p.  293.  Sir  J.  Paget's  essay  gives  an  interesting  sketch  of  gouty  phlebitis, 
distingnished  chiefly  by  its  symmetry,  apparent  metastases,  and  frequent  recurrence.  Mr. 
Prescott  Hewett  has  also  described  the  same  form  of  phlebitis  in  '  Clin.  Soc.  Trans.,'  vol.  vi. 
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Finally,  there  may  he  eases  where  the  Burgeon  may  tliiiik  it  ja.stitmbletA 
hinder  the  pi'ogress  of  the  inflammation  and  defend  the  potion t  from  the 
danger  of  the  passage  of  the  decomposing  clot  into  the  mass  of  the  blnod  by 
|>utting  two  needles  beneath  the  vein  and  dividing  it  in  the  interval,  a  prac- 
tice of  whieli  Mr.  Leo  has  given  some  interesting  examples,  apparentlj  snc- 
oeeafnl,  though  of  eourse  it  will  be  only  rarely  that  such  a  complication  lo 
an  already  dangerous  malady  will  be  considei-ed  appropriate,  and  freqaeni 
failure  in  clieekiDg  the  course  of  the  disease  must  be  antlcipat^^. 

Varicosity  or  dilatation  of  veins  is  an  exceedingly  familiar  affection  u 
seen  in  the  veins  of  the  lower  limb.  It  very  commonly  aflTects  the  veins  of 
the  spermatic  cord,  forming  the  disease  known  as  varicocele.  Many  piloi 
consist  wholly  or  in  part  of  varicose  harmorrhoidal  veins,  and  other  super* 
ficittl  and  deep  veins  are  occasionally  found  to  be  varicose.  Dilated,  tortnoiis, 
and  varicose  veins  are  also  not  un frequently  found  ramifying  under  the  skiD 
and  forming  a  collateral  circulation  in  case©  where  any  large  tmnk-vein  ii 
oblitciuted.  Thus,  when  t!ic  vena  cava  inferior  has  been  plngged,  large 
veins  are  developed  under  the  skin  of  the  abdomen,  which  bring  the  blood 
from  some  of  the  mdicles  of  the  obstructed  vein  into  those  of  the  superior 
vena  csava,  while  the  aaygos  circulation  m  no  doubt  also  enlarged  to  convey 
the  remainder. 

The  diseases  caused  by  varicosity  of  special  veins,  and  admitting  of  sur- 
gical treatment^  will  be  found  described  in  other  chapters,  as  Yaricogelr 
and  H.«MORiiHOJDs*     We  will  deal  hero  "with  vanx  of  the  lower  extremity. 

This  may  arise  from  any  cause  which  throws  too  great  or  too  continnoas 
a  strain  on  the  veins,  or  which  obstructs  the  return  of  blood  from  them. 
Thus,  long-continued  standing,  especially  in  a  heated  atmosphere  (as  is  done 
by  soldiers,  eooks,  washerwomen),  the  presence  of  garters,  ill-fitting  trusses, 
tumours,  collections  of  fceces  in  the  sigmoid  flexure,  the  gravid  uterus,  want 
of  support  to  the  veins  from  relaxation  of  the  tissues  which  should  support 
them,  are  recognised  causes  of  varix;  and  much  may  therefore  be  done  to 
an  early  stage  of  the  disease  to  mitigate  or  even  to  cure  it  by  a  removal  of 
its  cause. 

The  first  effect  of  long-continued  pressure  on  a  vein  is,  of  course,  its  dihila- 
tion.  This  dilatation,  when  not  carried  too  far,  or  continued  too  long,  is  sns* 
captible  of  complete  recover}^  by  the  natural  elasticity  of  the  tissues  which  fonn 
and  those  which  support  the  vein,  But  if  it  be  carried  too  far  the  vein  becomet 
peiTimnently  dilated,  the  valves  cease  to  be  adequfit^  to  close  its  tube,  and 
the  pressure  is  therefore  transmitted  to  a  lower  part  of  the  trunk,  which 
thereby  becomes  similarly  affected,  and  so  a  long  tract  of  the  vein  becomes 
permanently  varicose.  But  there  are  other  cases  in  which  the  dilatation 
affects  only  a  snnill  extent  of  the  whole  vein,  and  even  some  very  rare  onc« 
in  which  only  a  portion  of  the  calibre  is  dilated  into  a  eircnmscribed  tumonf 
exactly  resembling  an  aneurism  J  Further  changes  follow  on  this  dilatation 
of  the  vein.  In  the  first  instance  the  coats  of  the  veins  are  probably  ren- 
dei'ed  thinner  by  their  distension,  and  there  are  cases  in  which  they  remain 
thinner,  and  some  in  which  they  give  way  altogether;  and  the  skin  over 
them  being  also  absorbed  liy  the  pressure  of  the  varix,  externa!  haemorrhage 
results.  In  other  cases  the  dilatation  produced  by  the  pressure  causes 
thickening  of  tlic  vancose  vein.  The  skin  is  often  gi^eatly  affected  in  this 
disease.     The  obstacle  to  the  return  of  the  blood  causes  congestion,  followed 

^  Tbcna  is  a  prepamtion  of  Lhis  in  tlic  Mtiscum  of  St,  George'e  HospiUl 
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often  by  low  inflammation  and  nlcoration.     Hence  vaHcose  veins  are  the 
most  prolific  of  all  the  causes  of  ulcer  of  the  leg. 

The  superficial  veins  are  chiefly  affected,  but  it  has  been  satisfactorilj 
proved  that  the  deep  veins  are  not  exempt,  though  the  firm  support  which 
they  receive  from  the  muscles  and  fascioi  amongst  which  they  lie  prevents 
their  attaining  the  size  which  the  superficial  veins  do.  This  enlargement  of 
the  deej)  veins  is  testified  by  a  general  increase  in  the  size  of  the  limb,  inde- 
pendent of  the  swelling  of  the  superficial  vessels,  and  by  the  sense  of  weight 
and  aching  on  hanging  it  down.  And  the  occurrence  of  varicosity  in  the 
deep  veins  (though  doubted  by  Mr.  Callender)  has  been  directly  affirmed  by 
Verneuil,  who  has  put  up  some  preparations  in  the  Musee  Dupuytren  to 
show  it.^ 

The  treatment  of  varicose  veins  must  be  either  palliative  or  radical.  It  Treatment, 
has  been  pointed  out  above  that  in  an  early  stage  of  the  disease  complete 
recovery  may  follow  on  the  removal  of  the  cause,  the  strengthening  of  the 
general  health,  so  as  to  improve  the  tone  of  the  tissues,  and  the  unloading  of 
the  affected  veins  by  rest  in  the  raised  posture.  And  even  when  the  veins 
have  been  for  some  time  varicose,  if  the  disease  has  not  progressed  very  far, 
rest  in  the  raised  position  for  a  considerable  time — say  a  month — and  the 
application  of  firm  but  soft  bandages,  will  often  produce  the  complete 
disappearance  of  the  enlargement  and  relieve  the  symptoms.  Still  it  is 
prudent  to  enforce  the  wearing  of  a  well-fitting  bandage  or  elastic  stocking 
for  a  long  while,  and  particularly  during  any  strong  exercise.  When  the 
enlargement  has  lasted  long,  and  the  veins  have  become  much  thickened 
complete  recovery  cannot  be  expected,  but  much  improvement  may  be  pro- 
cured by  proper  and  well-fitting  bandages  and  stockings. 

The  cases  in  which  operative  interference  is  desirable  are  not  numerous, 
for  it  has  been  abundantly  shown  that  if  one  varicose  cluster  is  cured  another 
wiU  often,  if  not  always,  form,*  and  also  that  very  much  improvement  may 
be  obtained  by  rest  and  appropriate  treatment,  even  in  the  worst  caetes,  so 
much  as  usually  to  allow  complete  relief  to  the  symptoms,  by  proper  appa- 
ratus. Now,  as  the  same  apparatus  will  be  required  even  after  the  most 
saccessfnl  operation,  it  may  fairly  be  argued  that  the  pain  and  risk  of  the 
latter  have  been  superfluous.  I  admit  this  to  some  extent.  Still  the  opera- 
tion is  very  much  less  formidable  than  tliat  for  varicocele,  and  it  certainly 
gives  speedy  and  effectual  though  possibly  only  temporary  relief  in  many 
cases  where  there  has  been  great  pain,  or  where  the  patient  has  been  much 
troubled  with  ulceration  or  inflammation  of  the  skin.  There  are  very 
numerous  operations  in  use  for  varicose  veins,  but  I  will  only  describe  that 
which  my  colleague  Mr.  H.  Lee  has  introduced  at  St.  George's  Hospital, 
which  is  very  easy,  very  efficient,  and  after  which  I  have  not  as  yet 
seen  any  serious  accident.  The  vein  is  divided  subcutaneously,  while  it  is 
compressed  above  and  below  the  point  of  division  long  enough  to  ensure 
its  obliteration,  but  not  long  enough  to  allow  any  ulceration  of  the  vein. 
Hence  there  is  no  way  left  by  which  any  of  the  products  of  putrefaction  or 

*  A  recent  writcp  (Gincoinini — see  'Lond.  Med.  Record/  March  4,  1874)  even  goes  so  far 
as  to  Fay  that  varicosity  of  the  superficial  veins  is  always  secondary  to  a  varicose  state  of  those 
deeper  veins  (int*r  and  intra  muscular)  wliioh  establish  a  communication  between  the  trunk 
veins  accompinying  the  arteries  and  the  subcutaneous  vessels — the  radicles  of  the  saphenous. 

'  Sir  B.  Brodie  says:  •!  always  observed  that  if  I  cured  one  cluster  two  smaller  ones 
appeared,  one  on  each  side,  and  that  ultimately  I  left  the  patient  no  bettor  than  I  found  him.* 
— Works,  vol.  iii.  p.  254. 
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dernnvposition  (should  any  siurh  proiliicts  form  in  the  sabcutaneons  punctnwj 
can  pass  into  the  cavity  of  ilie  vein. 

Two  pins  are  to  be  parsed  under  the  Tein,  at  a  distance  of  abont  an  inch 
from  each  other;  and  in  doinf^  so  greut  aire  muftt  be  taken  to  lift  the  viein 
wull  np,  find  pass  the  |)in  below  the  vein  and  not  through  it.  Comprcssiou 
is  then  made  by  twisting-  a  fignre  of  8  li feature  round  the  pjiifi  or  by  a  piece 
of  indiarnbber,  through  which  the  pin  is  thrust  before  it  is  inti*oduced,  and 
wbicli  is  tlien  drawn,  over  its  point.  Then  a  thin  knife,  a  little  longer  and 
stronger  in  the  blade  than  li  tendon-knife,  is  pn^ssed  under  the  vein,  and  tlie 
hitter  comph^tely  divided  withont  cutting  the  skin.^  Two  or  three  eirrolar 
pieecs  of  plaister,  enciiTling  the  whole  leg,  are  then  ftmily  applied  over  \hv 
puncture  and  the  divided  ends  of  the  vein^  and  tbo  patient  ia  kept  ie  bed, 
with  the  limb  raised,  for  a  week  or  ten  days.  The  pins  are  removed  at  a 
time  varying  from  two  to  five  days.  The  former  time  is  quite  enough  when 
all  goes  well  and  there  is  no  excess  of  action  roand  the  sulxjutaneons  wound ; 
bat  if  this  should  i^ko  place  the  surgeon  may  think  it  safer  to  keep  up 
compression  longer*  The  plaister  need  not  be  moved,  nnless  suppuration 
is  found  to  be  going  on.  After  the  above  time  a  bandage  may  be  carefully 
npplied,  and  the  patient  allow t'd  to  move  almut  a  little  in  the  house-  Then 
a  well-fitting  elastic  stocking  should  be  worn.  If  there  is  an  ulcer  ih*^ 
patient  should  be  kept  in  bed  till  it  heals. 

There  are  a  few  other  affections  of  veins  which,  however^  are  more  patho- 
logical prodarts  than  surgical  diseases.  Thus,  from  degeneration  of  clots 
small  chalky*  concretions,  called  *  phlebolithes/  are  foand  in  the  cavity  of 
veins,  and  such  concretions  may  not  uncommonly  be  recognised  dunng  life  ia 
the  sfierraatic  veins.  I  am  not  aware  that  they  ever  produce  any  symptonji 
or  ret] u ire  removal. 

The  veins  are  peculiarly  liable  to  hyper tropliy  and  atrophy,  according  as 
the  variations  of  the  circulation  throw  the  blood  into  anast*>mosing  channels 
or  the  removal  of  parts  deprives  the  veins  of  their  chief  function. 

Calcareous  degeneration  of  veins  is  also  spoken  of,  but  it  seems  doubt- 
ful whether  it  is  not  usually  a  peculiar  aiTangement  of  phlebolithea.  No 
disease  is  known  in  veins  corresponding  to  the  atheroma  of  arteries. 

Malignant  tumours  freipiently  gixiw  into  veins;  and  every  museum  con- 
tains spfcimens  of  cancer  protruding  into  the  cavity  of  flom«  large  vein, 

ParaHitie  ainmals  may  be  found  in  the  venoaa  blood,  sis  in  the  endemic 
hoematuria  of  the  Cape  of  Good  Hope.^ 


DISEASES  OP  THE  ABSOEBENTa 

Lymphiitic    The  absorbent  vessels  are,  though  veiy  rarely,  the  seat  of  fistulons  openings, 

flstnla.  through  which  their  secretion  is  poured  out  on  to  the  surface  nt*  the  body. 

This  occurs  more  often  in  the  gmiu^  scrotum,  and  labium  than  in  any  other 

part,  and  is  sometimes  the  reeult  of  a  wound ;  at  other  times  it  proceeda 

^  Sir  B,  Brodic  introduced  ttio  practice  of  di ruling  llip  vptns  wnbcnlaaeoosly.  Mr  hte 
Addfd  tijo  temporary  compression  nl>f>re  and  below,  which  ao  grt'iiLly  t4jnds  to  I  he  paUiiot  s 
safety. 

*  They  ctjnsist,  ffcccording  to  an  aiialytiis  aindp  for  Mf.  rtillondcr  hy  t>r,  Fmnkland,  of 
phonphate  of  iimc,  with  some  sulphate  of  potash  and  sulphato  of  limej  intertat&cd  witli 
protein  siilKStfiriCf^s  fporn  the  Irhnxlv 

■  Hec  ITurlt'y.  *  Med.  Cliir*  TranM.,*  vol,  alvil.  p.  *io  el  8t»q. 
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from  a  varicose  condition  of  the  vessels,  the  cause  of  which  is  obscure,  but 
which  is  often  associated  with  elephantiasis  of  the  lower  part  of  the  limb. 
Dr.  Vandyke  Carter  has  noticed  that  in  a  case  of  *  chylous  urine  *  a  quantity 
of  lymph  was  poured  out  of  a  minute  opening  in  the  thigh,  and  he  believes 
that  in  some  at  least  of  these  cases  there  is  a  preternatural  communication 
between  the  reccptacnlum  chyli  or  some  of  its  largo  branches  and  th^ 
urinary  passages,  complicated  with  obstruction  of  the  main  lacteals  and  a 
varicose  state  of  the  lower  lymphatics.* 

Beyond  attention  to  position,  careful  pressure  by  strapping  or  bandages, 
and  avoidance  of  accumulation  in  the  bowels,  I  do  not  see  what  can  be  done 
in  such  cases. 

The  commonest  surgical  affection  connected  with  the  lymphatic  system  Inflamma- 
is  the  inflammation  which  so  commonly  attends  wounds,  whether  poisoned   ^k'^^'**® 
or  no,   and   which  affects   either  the    absorbent  vessels    themselves    (in-   and  of  the 
flamed  absorbents — angeioleucitis)  or  the  glands  (inflamed  glands — adenitis)    8^*°^* 
or  both. 

Inflammation  of  the  absorbents  is  usually  excited  by  a  wound,  but  it 
occurs  also,  as  has  been  mentioned  in  the  section  on  Erysipelas,  p.  36,  as 
an  idiopathic  affection  premonitory  of  that  disease,  or  one  of  its  earliest 
symptoms.  If  severe,  the  disease  commences  witli  considerable  fever  and 
rigors  ;  soon  red  lines  are  seen  running  up  the  course  of  the  lymphatics,  and 
terminating  at  the  nearest  gland.  This  is  often  accompanied  by  sharp  pain, 
and  always  by  great  tenderness.  The  redness  and  tenderness  are  easily  dis- 
tinguished from  those  which  are  found  in  phlebitis,  inasmuch  as  the  lines, 
though  much  thicker  than  the  absorbent  vessels,  are  far  less  extensive  than 
would  be  caused  by  inflammation  of  the  cellular  tissue  around  the  veins,  and 
the  red  streaks  run  in  the  course  of  the  absorbents,  not  in  that  of  the  veins. 
The  redness  in  all  cases  ceases  at  the  gland  or  glands  to  which  the  absorbents 
run ;  and  those  glands  are  tender,  red,  and  hot,  and  they  are  very  liable  to 
suppuration,  which  involves  mainly  tlie  cellular  tissue  around  the  gland,  and 
which  on  its  subsidence  does  not  seem  to  leave  the  gland  permanently  im- 
I)aired  in  function,  though,  no  doubt,  suppuration  takes  place  in  the  tissue 
uf  the  gland  as  well  as  in  that  which  surrounds  it.  In  rare  cases  there  are 
abscesses  in  the  course  of  the  lymphatic  before  it  reaches  the  gland. 

Inflammation  of  a  gland,  however  (adenitis)  occurs  constantly  without 
any  previous  inflammation  of  the  lymphatics  which  supply  it,  as  we  see 
every  day  in  the  cervical  glands,  in  the  bubo  of  gonorrhoea  and  syphilis,  aud 
in  a  thousand  other  cases. 

This  inflammation,  or  bubo,  seems  in  all  cases  conservative — the  products 
of  inflammation  are  resolved  in  the  gland,  and  instead  of  passing  into  the 
mass  of  the  blood  to  excite  fermentation  and  septica)mia,  they  are  expended 
in  the  production  of  an  abscess  which,  in  all  ordinary  cases,  is  a  mere  local 
trouble.  There  are,  of  course,  exceptions  to  this,  and  they  have  been  already 
alluded  to  in  the  chapter  on  Poisoned  Wounds  (p.  63),  but  it  remains  true 
that  inflammation  of  the  absorbent  glands  is  a  safeguard  against  the  passage 
of  poisonous  material  into  the  blood,  and  one  which,  considering  the  con- 
stant occurrence  of  the  danger,  is  very  efficient. 

The  treatment  of  inflamed  absorbents  is  generally  veiy  simple.  If  the 
inflammation  is  of  moderate  severity,  the  application  of  nitrate  of  silver  in 

»  '  Mud.  Chir.  Trans.,'  vol.  xlv. 


534 


DISEASES  OF   ABSORBENTS. 


a  strong  solution  {gr.  x-xv  to  tho  otinct*)  or  pencilling  them  lightly  with  i 
stick  of  caustic,  after  wetting  the  skin,  seeniti  a«efaL  1  have  st!ea  much 
beneiit  fi'om  the  application  of  mercurial  ointment  over  the  inflamed  vessels, 
but  it  is  very  apt  to  salivate;  and  after  all  the  inflammation  of  the  vessels 
themselves  almost  always  subsides  spontaneously.  The  use  of  warm  opiiite 
lotions  is  generally  grateful.  The  bowels  should  he  fi-eely  purged  ;  and  ilie 
general  treatment  should  be  the  .same  as  for  erysipelas,  tiD  which  this  disease 
beai^fl  such  a  close  relatiouKhip. 

Inflammation  of  the  absorbent  glaiidij  requires  the  same  general  tivat- 
ment.  Locally,  warm  poultices  are  the  best  application.  It  is  an  error,  I 
think,  to  believe  that  poultices  promote  suppuration  ;  on  the  contrary,  they 
seem  to  prevent  it,  when  it  is  pi-eventible,  though  when  it  has  coniinenci?d 
they  soften  and  relax  the  tissue8,  and  facilitate  its  progress  towards  the  skin. 
As  soon  aa  matter  is  detected  it  sbouhl  l>e  freely  oj>ened. 

If  the  inflammation  remains  long  in  a  chi'onic  state  nothing  is  so  iiaefii] 
as  a  blister.  In  some  cases  it  causes  the  recession  of  the  inflammation  and 
subsidence  of  the  glandular  enlargement ;  more  commonly  it  brings  tho 
abscess  to  a  head. 


Affectioiis 
of  gUnds  in 
various 


The  glands  .sympathi.se,  or  moiT  properly  speaking  are  involved, 
great  number  of  diUcicni  kinds  orinllamniatoiy  nod  euiistitulioaal  diiie 
in  struma,  syphilis,  and  cancer  especially.  In  all  these  di.scasea  the  affection 
of  the  glands  is,  as  a  general  rule,  secondary  to  a  similar  afl'ectiou  in  the 
eofl  parts  from  which  they  are  supplied,  hut  in  struma  the  glands  are  veiy 
often  afTected  with  little  evitlcncc  of  any  such  primary  disease,  and  io  con- 
etitutioiml  sy]thilis  they  are  often  enlarged  without  any  affection  of  the  part« 
from  which  they  arc  snpplieiJ.  Still  it  is  prudent  in  all  cases  of  strumous  or 
syphilitic  enlargement  of  glands  to  examine  narrowly  all  the  parts  from  which 
they  derive  their  abaorhents,  for  assuredly  the  glandular  affection  will  he 
most  easily  treated  by  the  cure  of  that  on  which  it  depends. 

Strumous  glands  arc  most  tommou  in  the  neck,  and  oft<?n  constitate  a 
disease  hy  themselves.  It  is  understood  that  the  absence  of  eruptions  of  the 
scalp,  caries  of  the  teeth,  &c,,  has  been  ascertained,  and  Uiat  the  surgeon  lias 
satisfied  himself  that  the  glandular  disease  is  the  speeitic  object  of  treatment. 
In  this,  as  in  all  other  strumous  diseases,  the  surgical  treatment  should  tt(^ 
be  too  active.  If  tiie  glands  be  nit  rely  in  the  ordinary  condition  of  chronic 
enlargement  the  only  local  ap])lication  they  will  require  will  be  slight 
counterinitatton  with  iodine,  or  liglit  touches  of  thi^  actual  caateiy, 
or  flying  blisters.  In  this  condition  they  are  usually  the  seats  either  of 
definite  tuheitiular  deposits  or  of  low  intl animation*  In  the  former  ease 
abscess  is  very  prohuble,  though  it  is,  of  course,  possible  that  the  tubercde 
may  calcify  or  become  indolent.  In  the  other  case  the  gland  may  return 
entirely  to  the  healthy  coudiiion.  The  i*eojedies  prescribed  fur  scrofula 
(page  34t*)  must,  of  coarse,  bo  employed,  and  when  suppuration  is  plainly 
perceived  a  small  incision  should  l>e  made,  or  exit  given  to  it  by  a  scton  of 
a  single  tlu'cad,  w  Inch  ofti>ii  aflFbrds  a  vent  for  the  pus,  with  but  little  resulting 
deformity.  If  the  abscess  is  left  to  find  its  own  w^ay  out  it  often  leaves  sevei*al 
depressed  cicatrices,  or,  worse  still,  a  hi  aped- up  strumous  sear  (page  38/). 

The  treatment  of  syphilitic  glaiids  resolves  itself  into  that  of  the  con- 
stitutional affection  on  which  it  depends.  Cancerous  glands  usually  admit 
of  no  treatment,  unless  the  surgeon  thinks  fit  to  regard  them  as  part  of  the 
primary  tumour  and  extirpate  them  along  w^ith  it. 
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It  is,  however,  hardly  ever  desirable  to  operate  on  enlarged  glands,  other- 
wise than  as  a  part  of  an  operation  for  cancer.  I  have  seen  strumous  glands 
extirpated,  and  have  mjself  performed  such  operations  ;  but  though  I  have 
obtained  occasional  good,  results,  it  has  been  at  the  expense  of  difficulty  and 
danger  far  out  of  proportion  to  the  advantage,  and  I  would  strongly  dis- 
suade the  attempt,  unless  in  veiy  exceptional  circumstances. 

Finally,  we  must  speak  of  a  peculiar  hypertrophic  disease  of  the  lymphatic  Lympha- 
glands,  first  distinctly  described  by  Dr.  Hodgkin,*  and  often  called  afler  his  ^®'***"*'" 
name  'Hodgkin's  disease,'  but  now  more  commonly  spoken  of  as  *Lym- 
phadenoma,'  *  Lympho-sarcoma,'  or  *  Lymphoma.'  The  enlargment  affects 
usually  the  cervical  glands,  sbmetimes  those  of  the  axilla  also,  sometimes 
the  glands  in  many  parts  of  the  body.  The  blood-glands  are  also  often 
affected,  particularly  the  spleen  and  thyroid,  and  there  may  be  thus  combined 
with  the  glandular  disease  the  condition  known  as  *  leucocytbajmia,'  in  which 
the  elaboration  of  the  blood  is  imperfect,  so  that  the  white  cells  are  dis- 
proportionately numerous.*  Finally,  the  same  disease  affects  the  lymphatic 
channels  in  many  parts  of  the  body,  forming  tumours  in  the  lungs,  liver,  and 
other  organs,  which  are  believed  to  depend  on  deposit  of  adenoid  tissue  in  the 
cellular  membrane  enveloping  the  lymphatic  vessels.  This  deposit  consists 
of  cells  exactly  resembling  those  of  the  lymph,  arranged  more  or  less  con- 
centrically in  a  transparent  stroma,  and  often  grouped  around  a  bloodvessel, 
the  whole  presenting  a  great  resemblance  to  the  glands  in  the  condition 
described  by  Dr.  Sanderson  as  'fibroid  induration,*  the  result  of  chronic 
infiammation.' 

Lymphadenoma  is  nearly  allied  to  phthisis,  being  apparently  a  similar 
deposit  in  lymphatic  tissue  to  that  which  in  phthisis  surrounds  the  ultimate 
bloodvessels.  It  proves  fatal  in  various  ways,  by  the  local  effects  of  its 
deposits  in  the  viscera,  by  its  effect  on  the  blood,  by  general  exhaustion,  and 
sometimes  by  a  peculiar  fever. 

Treatment  is,  however,  successful  in  many  of  the  milder  cases.  It  con- 
sists in  attention  to  the  general  health,  sea-air,  and  the  local  and  general 
administration  of  iodine.     Surgical  operations  should  never  be  thought  of. 

•  *  Med.  Chir.  Trans.,'  vol.  xvii. 

•  Thero  aro  many  cases,  liowerer,  in  which  no  such  condition  of  the  blood  exists. 

•  The  whole  subject  of  lymphadenoma  has  recently  been  summarised  in  an  excellent 
paper  by  Drs.  Murchison  and  .Sanderson,  in  '  Path.  Trans./  vol.  xxi.  p.  372,  where  the  reader 
will  tind  a  complete  account  of  the  literature  of  the  subject,  as  well  as  microecopical  and  other 
anatomical  details. 
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CONGENITAL  MALFORMATIONS. 

H*rtlip.  Harelip  le  one  of  the  comraonest  of  all  the  congenital  defunnities*  It 
named  from  the  general  reBerablance  which  no  doabt  it  bears  to  the 
lip  of  the  liare  ;  though,  as  Sir  W.  Forgusson  remarke,  the  resembi 
fails  in  this  important  particular,  that  the  elefi  in  the  hare's  lip  is  in  the 
middle  line,  which  it  hardly  over  is  in  the  malformation  J  It  ig  often 
hereditary,  and  in  children  who  enffer  from  it,  or  in  members  of  the  same 
famil}%  other  deformities  are  often  fonnd.  (See  a 
remarkable  instance  in  Cooper  Forfiter*8  *  Surgi- 
cal Diseajses  of  Childmn/  \\  30.)  Harelip  may 
be  divided  into  Bimple,  double,  and  complicated* 

In  simple  harelip  there  ie  a  elefb  thmugh  the 
npper  lip,^  on  one  side  of  the  middle  line,  but 
nn  other  deformity.  The  cleft,  for  some  un- 
known reason,  is  nsajtlly  on  the  left  side,  and 
it  generally  extends  from  the  nostril  to  the  free 
edge  of  the  lip.  Tlic  nostril  also  is  expanded 
on  the  affected  side.  These  features  are  shown 
on   the  appended   diagnim,    which   shows  also 

what  is  very  common  in  hai-elip,  viz.  that  the  vertical  extent  of  one  side  of 
the  cliiit  is  less  than  that  of  the  other. 

In  some  cases  this  inequality  is  still  more  marked;  and  in  others,  agma, 
the  two  halves  of  the  Hj)  lie  on  difiewnt  levels  (Figs.  25 1,  255). 

The  cure  of  the  simplest  cases  of  this  deformity  is  very  easy.  Nothing  is 
required  except  to  pare  off  an  amount  of  tissue  from  either  side  of  the  clei^ 
safiicieni  to  refresh  the  whole  thickness  of  the  lip  on  both  sides,  and  then  to 
bring  the  two  sides  together  with  the  harelip  suture.  Before  paring  the 
edges  it  is  well  to  turn  out  the  two  purU  of  the  lip,  and  divide  any  adhesion 
to  the  jaw  which  might  possibly  displace  either  half.  A  few  points  in  this 
little  operation  call  for  more  detailed  notice.  1.  As  to  the  ago  at  which  to 
operate.  In  simple  cases  there  is  no  reason  at  all  why  the  operation  shouM 
not  be  done  at  t  he  earliest  age  at  which  the  infant  is  seen.     It  lias  even  been 

'  111  one  i 0^1  mice  of  es^lefiaive  deformity  figiirt'd  bj  Mr.  Pollock  {*  8ytit.  of  Snr^./  vol. 
iv.  p.  41  J>,  2nd  vtL)  the  cleft  y^nn  in  thu  middle  line,  and  Rokitaneky  reiVrs  to  another  euw; 
but  iKjth  these  wtrc  instances  of  coinplL*lc  cJeft  of  the  palate,  and  the  incisive  boue  was  ahsuat. 
I  {vATd,  however,  hesird  of  a  case  in  which  simple  Imrelip  was  median. 

*  An  surgicAl  euriositiej*  clefUof  the  lowei'  lip  or  cloflflof  thecho^k  have  been  nHJordcd.— 
See  HolmcB*  'Surgical  Diseusea  of  Childhofwl/  2nd  ed,  p,  127. 
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done  on  the  first  day  of  life  ;  but  this  in  hardly  dcaiimblt^ ;  and  as  tlierc  its  no 
hurry  (for  the  defeut  occasions  nu  impt'dimoiit  tu  SQckling),  it  is,  on  tho 
whole,  better  to  wait  till  the  ehikl  is  two  or  three  mouths  old,  and  is  seen  t4> 
be  healthy  and  vigorous.     Weakly  infants  should  not  be  uj)erated  on,  us  a 


FlQ.  2Jkl.  A  dr&win^  trom  lifv  of  n  hj^roHpwIth 
uneqii&t  Mldea.— Holioce'  'Surg,  Dh.  of  ClilM- 
boocL* 


\. 


Vm,  1ih&.  IIan;!i^  Kbovtiiii;  the  two  pt^ts  on 
dilfei-vnt  loveta  n*  well  »&  iiDoqinil.- Holmes* 
'  Surg,  l)\^ot  CMldHood; 


general  rnk.  2*  As  to  administering  ohloroform  or  ethei%  Tins  seems  to 
me  unnecessaiy,  since  the  openition  is  so  soon  over  j  but  there  is  no  olyjection 
to  it  if  the  surgeon  or  the  ptirenta  prefer  it.  3.  As  to  the  attitude  in  which 
the  child  is  to  bo  placed.  I  prefer  the  sitting  posture,  in  the  arms  of  a  steady 
nnrse  or  other  assistant.  If  tho  rccnmhent  position  be  adopted  (which  some 
surgeons  prefer)  the  surgeon  sitting  and  bidding  the  ubild*s  head  between 
his  kneeSj  it  is  often  necessary  to  saspend  the  operation  in  order  to  dis- 
embarrass tlui  infant  of  blood  which  has  passed  into  the  mouth;  and  thus 
the  ojieration  is  protracted,  and  more  blood  is  lost.  And  the  passage  of  blood 
dowti  the  throat  is  even  more  to  be  apprehended  when  the  operation  Ls  per- 
formed under  anrosthesia,  and  constitates^  to  my  mind,  an  objection  to  the 
use  of  anajsthctics.  4,  As  to  the  stoppage  of  bleeding.  Very  little  blood  will 
be  lost  if  a  handy  assistant  compresses  the  two  sides  of  the  lip  between  tjis 
Inger  and  thumb.     The  flaps  must  ho  released  just  when  the  needles  ai*e 

"passed,  if  needles  be  used  ;  but  the  amount  of  blood  thus  lost  is  very  tritlirig. 
A  pair  of  doal>le  forceps  has  been  introduced  by  Mr,  T.  Smith  for  holding  both 

r  sides  of  the  lip  with  a  sort  of  clamp,  and  this  may  be  useful  in  the  absence  of 
a  trained  assistant;  but,- as  a  genera!  rule,  it  is  Huperfiuous.  5.  As  to  the 
instnimeuts.  1  much  pi'efer  the  knife ;  some  surgeons,  I  believe,  still  use 
scissors,  which  are  inferior,  inasmuch  as  they  only  allow  of  a  single  straight 
incision^  whilst,  as  I  shall  pivsi?iitly  show,  it  is  often  necessary  to  modify 
the  direction  of  the  incision  in  various  ways.  0.  As  to  tbe  suture.  ^  The 
harcbp  suture'  will  be  found  iigured  in  the  chapter  on  *  Minor  Surgery/  and 
it  is  a  very  efficient  and  secure  method  of  holding  the  parts  together  till 
niiion  is  complete.  But  it  has  the  drawback  that  the  needles  may  make  a 
small  scar  at  each  of  their  points  of  puncture.  This  usually  depends  on  their 
having  been  kept  in  too  lung.  If  wttbdmwn,  as  they  should  be,  in  forty- 
eight  hours,  they  usujiUy  leave  no  mark,  and  it  seems  useless  to  keep  tliem 
in  longer  than  this^  since  they  are  more  likely  to  do  harm  by  setting  up 

^suppuration  than  good  by  keeping  the  pax*ts  in  ajiposition.  However,  if  the 
ip  is  small,  there  is  lio  real  need  for  the  needles.     The  intcrrapted  or  coil* 
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tinuous  suture  answera  perfectly,  imd  is  best  made  of  silver  wii^.  Some 
aurgcous  prefer  to  clamp  tUe  wii-e  with  sliut'  or  with  a  buttoii  of  some  kindr* 
But  whatever  be  the  material  or  form  of  the  suture,  it  is  essential  that  it 
should  btiJig  the  whole  of  the  lip  in  appoyititm,  i.e.  thut  the  suture  gbould 
be  ])laced  close  upon  the  iimeouis  memhrnne^  and  that  for  two  reuttuos. 
First,  that  as  the  coronai-y  ai-teries  lie  between  the  muscleii  and  macous 
membniiie  a  too  superficial  suture  might  leave  them  uncommanded,  and  they 
would  bleed  into  the  nioutli  ;  and,  secondly,  that  if  the  whole  lip  were  not 
brought  together  the  resulting  cicatrix  might  be  too  weak  tu  bear  the 
traction  of  the  muscles  and  might  give  way*  Generally  a  fine  suture  at  the 
edge  of  the  lip  is  necessary  in  order  to  maintain  the  perfect  evenness  of  the 
red  line  there. 

The  child  should  be  put  to  tho  breast  as  soon  as  the  operation  is  ovei^ 
and  vei'y  soon  forgets  it. 

After  two  days  the  whole  of  the  suture  should  be  well  oiled  and  with* 
drawn,  the  two  parts  of  tho  Hp  being  held  firmly  together  with  the  fingers, 
while  two  or  three  long  straps  of  plaistcr  are  applieil,  taking  hold  of  the 
checks  by  means  of  broad  ends^  while  their  narrower  central  parts  cover  the 
wound. 

In  cases  where  the  inequality  between  the  two  parts  is  great  this  simple 
operation  will  not  give  a  ^utisfaetoi'y  result.  It  is  then  better  to  leave  the 
flap  on  the  narrower  side  attached  by  its  base,  and  to  slope  off  the  incision 
on  the  broader  side,  as  si i own  in  the  annexed  figure.     The  flap  left  attached 


■\ 
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FiQ.  !t&6.  0|M?rntinD  for  linreHp  with  iin(X]iin1  drktti  by  ItiiiTtog  one  of  thu  partnl  t^igt^  (thut  on  the  left  ildid 
•tlnehci]^  And  ifuiiInQtin^;  it  int'O  tLe  u|)p<to|to  fiAp,  the  edge  of  which  h-^a  Imxo  doped  iu  i«c«iT»  Ik^ 
HoUnei^*  *  Burg.  Bi*.  of  Childhood,' 


Tnconi|jk"li5 
Vk'ft. 


on  the  nan-ower  side  is  implanted  into  the  braader  flapi  and  fills  up  the  gap 
which  would  otber^vise  be  left.  Of  course,  if  the  pendulous  tlap  seeing  too 
large  for  the  gap,  it  may  bo  ti*imraed  aw^ay  as  much  as  necessary.  In  other 
cai^es,  where  bi>tli  sides  of  the  cleft  are  much  interior  in  depth  la  the  rest  of 
the  lip^  both  Haps  or  portions  of  Ihem  may  be  left  alt;iched  at  their  lower 
part,  turned  down,  and  sewn  together,  so  as  to  fVirni  a  prominent  tubercle* 
This  tnlx^i'cle,  though  it  may  appear  redundant  at  first,  will  gradually  beoouie 
modelled  di>wn. 

Closely  allied  to  tliis  operation  (which  bears  the  name  of  Nelaton)  is  » 
proceeding  introduced  by  ^1.  Clemot  foi'  the  cure  of  cases  of  incompWte 
harelip,  i.e.   clefts  which  do  not  extend   into  the  nostril.     It   consistii  in 


*  An  ingeniouH  clamp  wtm  hiicly  iutixxlucod  by  my  calletigac  Mr,  Pollock  iind^  the  ouiDi 
of  the  '  giiji-rii[ppltj  huttoii.' 
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making  an  incision  like  a  V  reversed  arouDcl  the  cleft,  leaving  both  flaps 
attached  at  their  base,  and  drawing  them  down,  so  as  to  form  a  diamond. 


Flo.  257.  Diagram  of  CHAmot's  oiwraUon  for  inanijplotc  harelip,  a  showM  the  furrow  which  unites  the  two 
lialvos  of  ihe  lip ;  b  the  incision  on  one  hide,  whicli  runs  down  towards  but  not  to  the  re<l  edge  of  the  lip. 
The  «oond  figure  shows  the^te  flaps  drawn  down  and  the  suture  which  uidtcs  this  wound,  which  is  now  of 
a  diAmond-shai)c.— Holmes' '  Surg.  Dis.  of  Childhood.' 

shaped  wound,  which  is  tlien  sewn  together,  and  thus  a  considerable  pro- 
tuberance is  substituted  for  the  cleft. 

Uncomplicated  double  harelip  is  not  a  very  much  moi^e  serious  mal-  Double 
formation  than  single  harelip ;  at  least,  it  is  almost  as  easy  to  cure  by  ^^^  *^* 
operation,  though  the  deformity  left  will  probably  be  greater.    In  this  form  of 

malformation  there  is  a  median  tubercle, 
bounded  on  either  side  by  clefts,  of  which 
very  commonly  one  reaches  into  the  nostril, 
while  the  other  does  not,  or  both  may  be 
complete.  The  nose  is  depressed  and  the 
nostrils  widened.  The  incisive  bone,  which 
corresponds  to  the  median  tubercle,  carries 
gcnemlly  four  teeth,  but  their  number 
varies.  In  uncomplicated  harelip  there  is 
no  actual  fissure  in  the  bony  palate,  nor 
any  malposition  of  the  os  incisivum,  though 
some  trace  of  a  cleft  on  one  or  both  sides  is 
not  infrequently  noticed  on  close  examina- 

FlO.  258.     Diagram    of    donMo    harelip.      tiou. 

Uolmos"  Surg.  Dis.  of  Childliood.'  nir  x*        r  t      x    j   j       ti 

ihe  operation  for  uncomplicated  double- 
harelip  consists  in  paring  both  sides  of  the  median  tubercle  by  two  incisions 
meeting  in  a  point  below,  so  as  to  leave  in  the  centre  a  triangular  piece,  with 
its  base  upwards.  The  edges  of  the  two  lateml  portions  of  the  lip  are  then 
pared,  and  these  pieces  attached  above  to  the  central  piece,  and  below  this 
(for  the  central  piece  is  always  narrower  than  the  rest  of  the  lip)  to  each 
other.  As  there  is  oflen,  if  not  always,  considerable  traction  on  this  lower 
part,  and  a  gap  or  fissure  generally  exists  after  this  simple  operation,  it  is 
often  advisable  to  leave  ])art  or  the  whole  of  these  lateral  flaps  attached  and 
to  implant  them  into  each  other,  to  fill  up  the  gap. 

Harelip,  either  single  or  double,  may  be  complicated  with  fissure  of  the  Complica- 
palate,  and  when  this  is  the  case  in  double  harelip  the  incisive  bone  often  *^  liar«l»P- 
projects  considerably,  and  ap[)ears  to  hang  on  to  the  end  of  the  nose  (Fig. 
260).  In  such  cases,  or  in  single  harelip  when  the  two  portions  of  the  jaw 
are  on  a  different  level  (Fig.  255),  the  gap  may  be  very  wide,  and  there  will 
be  much  difficulty  in  filling  it  up.  Hence  the  importance  of  not  removing 
any  of  the  already  existing  tissue  if  it  can  possibly  be  saved  and  made  avniU 
able  for  that  purpose.     It  would  be  out  of  place  here  to  describe  all  the 
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ingeiiiouB  optTutions  wliich  have  4^een  invented  fop  the  care  of  complicated 
harelip.  1  will  limit  myself  to  two  or  three  of  the  more  useful*  In  cases 
with  very  extensive  cleft,  or  with  a  projection  of  one  portion  of  the  jaw,  the 

f 


WtuW^.    Front  view  of  ilmibte  harelip  with  pro- 
jcctSou  ol  intermaxilbiry  tooue. 


SUl**'Viei,v   of   tht»  tntue   cun 
*  Suny^.  nu.  of  CbiM'Mwd.* 


*  ojieration  of  Giniltles  '  *  will  be  found  nsefiiL  Flaps  are  cat  on  either  side, 
and  arc  left  attached  on  one  (the  right  in  the  diagram)  by  the  lower,  on  the 
other  (the  left  in  the  diagram)  by  the  upper  end,  the  incisions  being  carried 
round  the  nose  aa  far  as  may  be  deemed  necessary.     The  flap,  attacKed  by  ltd 


'^ 


'HBBIBP^^S^ 


V 


Kit  J .  *iG  1 ,    G  irald^  olicratlou  for  tiamlii*.  ~Hulm«i'  •  8litg.  Dlfi.  of  Cklltihood.* 

lower  ©nd,  is  then  tnrned  downwards,  so  that  its  red  etlge  forms  the  border 
of  the  lip,  while  the  other  is  drawn  upwards,  towards  the  nostril,  and  they 
are  thns  dovetailed  together  with  internipted  sutni'ts.  If  the  anrgeon  thlnkfl 
it  safer  be  can  support  his  sntnros  for  a  clay  or  two  by  a  harelip-pin  in  the 
centre. 

When  tUe  median  tubercle  projects  (Fig,  260)  it  is  often  removed  with 
the  cutting-pliera  before  the  operation,  the  skin  covering  it  being  saved,  either 
to  fit  into  the  gap  or  to  sew  on  to  the  centi^l  incision  and  lielp  to  form  the  cola- 
mella  ;  and  if  tho  projection  be  very  great  ami  the  portion  of  bone  much  iso- 
lated it  may  l>o  well  to  foUow  this  course.  But  if  the  incisive  bone  can  be  pre- 
served it  will  be  found  useful  in  preventing  the  extremely  disagreeable  nnder- 
hncg  appearance  which  its  removal  gives  to  the  profile.'     There  are  several 

'  *  Lcxjons  clriiimieb  Bur  los  Mai,  CUir.  rk*B  EiifHUt**,'  1£6S,  i^p.  l/i5~6, 

'  fcHHJ  two  fi^^.,  Nob,  21  and  25,  in  my  book  on  'Surgical  Diat^asea  of  Cbildbood/ 
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ways  of  dealing  with  this  projection.  ■  The  easiest  but  also  the  rudest  and 
least  secure  method  is  to  break  it  from  the  vomer  and  press  it  back  into  the 
cleft  between  the  two  halves  of  the  upper  jaw.  A  better  plan  is  either  to 
make  an  incision,  with  a  strong  pair  of  scissors,  through  the  septum,  or,  as 
recommended  by  Blandin,  to  cut  out  a  triangular  piece  from  the  septum. 
This  allows  the  surgeon  to  press  back  the  intermaxillary  portion  between 
the  two  maxillce.  Bruns  recommends  that  the  two  parts  of  the  septum  nasi  be 
drawn  together  with  sutures  ;  but  this  recommendation  is  by  no  means  easy 
to  carry  out  in  practice,  and  Langenbeck  fixes  the  intermaxillary  portion  by 
sutures  to  the  maxillee.  It  is  very  true  that  the  intermaxillary  portion,  thus 
replaced,  often  remains  more  or  less  loose,  and  it  is  also  true  that  the  teeth 
which  it  contains  are  often  misplaced,  but  they  can  be  drawn,  and  the 
incisive  bono  will  form  a  useful  support  for  a  tooth-plate  when  the  median 
tubercle  has  been  thus  depressed.  The  case  is  then  to  be  dealt  with  as 
any  other  complicated  case  of  harelip,  and  in  doing  so  the  surgeon  must 
always  remember  the  great  benefit  which  may  be  obtained  in  relieving  ten- 
sion and  favouring  the  adaptation  of  the  flaps  by  carrying  incisions  round 
the  nostrils.' 

In  these  operations  for  wide  cleft  the  use  of  Hainsby*s  truss  to  support 

and  press  together  the  flaps  is  very 
advisable,  as  it  prevents  dragging  on 
the  sutures  without  opposing  any  im- 
pediment to  suckling. 

The  operation  for  harelip,  if  prac- 
tised with  moderate  dexterity,  and  on 
healthy  children,  almost  always  suc- 
ceeds in  simple  cases,  and  usually  even 
in  those  which  are  more  complicated. 
It  is  not,  however,  devoid  of  danger, 
either  from  the  exhaustion  of  haemor- 
rhage, or  from  diphtheritic  or  other 
unhealthy  inflammation  of  the  wound. 
Failure  of  primary  union  sometimes 
Fio.  262.  Hainsby'B  tniFs.   (The  occurs,  and  in  such  cases  it  may  be 

h«id  In    the    diagram  18  U)0  large.)  i    •      i  i  i  .1  i    i-  /• 

advisable,  when  the  granulations  from 
the  two  cut  surfaces  look  quite  healthy,  to  bring  them  together  again  with 
sutures  or  strapping,  and  so  attempt  a  cure  by  *  secondary  adhesion '  (see 
page  12). 

Fissured  palate  is  a  malformation  which  often  exists  along  with  harelip.  Fissured 
but  also  very  often  without  it.     When  the  fissure  is  confined  to  the  soft  P*^**®- 
palate,  or  extends  only  through  a  part  of  the  bony  palate,  there  will  be  no 
deformity  of  the  lip,  whilst  if  harelip  is  complicated  with  fissure  of  the  hard 
palate  the  cleft  generally  extends  through  the  whole  mouth,  from  the  red 
edge  of  the  lip  in  front  to  the  uvula  behind. 

Three  grades  of  this  deformity  may  be  described  :  (1)  simple  fissure  of 
the  soft  palate ;  (2)  fissure  of  the  soft  and  part  of  the  hard  palate ;  (3)  com- 
plete cleft. 

The  simple  fissure  of  the  soft  palate  is  an  affection  which  is  now  treated 
with  almost  uniform  success.  The  operation  which  was  introduced  into 
general  practice  by  Roux,  and  was  perfected  by  Sir  W.  Fergnsson,  was 

•  See  Sedillot,  '  Contributions  i\  la  Chirurgio/  vol.  ii.  p.  622. 
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ajHili<M.l  exclusivfly  to  adiiU^^  or  at  leai*t  to  persons  above  tlie  a^e  of  jv 
who  could  cndnm  the*  piim  of  tlieo}>cratioii,  ami  iissist  tlK't^ar^eomitin  ^ 
performance.  Since  that  time, Mr.  T,  Smith,  by  the  invention  of  tbc  gt^  which 
boars  his  name,  at  id  the  use  of  ancestheticB,  Ims  rendei^d  it  possible  to  opersU 
in  tnirly  infuney,  btforo  tbt"  child  has  acquired  that  viciona  habit  of  deferffvf 
artirnlation  wJiich  18  ro  ditticnlt  afterwFirds  to  uiilearpj  The  only  iri 
of  any  consequence  which  is  eonnecttid  the  minor  grades  of  the  mai;  , ,,.- 
tion  is  the  defect  of  articulation.  Children  easily  acquire  the  power  of  deglo* 
titinn,  though  perhaps  at  first  some  of  the  fluid  will  run  out  at  the  nose;  and 
patients  wiih  fissured  palates  are  usually  as  healthy  and  well-nonrished  aatuiT 
others.  Bat  the  defect  in  speaking  ia  a  nioHt  serious  imj«?diment  to  the  eda- 
c4ition  and  comfort  of  a  young  person,  and  it  is  of  great  importance  to  remedy 
it  as  early  as  jiossil>le.  Ctisea  have  been  operated  on  with  sncoess  at  the  verr 
earliest  periods  of  life  ;  but  thert^  is  some  little  risk  in  so  doing  fiiom  iW 
bleeding,  and  there  \s  maeb  greater  probability  of  fail  are  fi*om  non-union  of 
the  wound,  in  consefpienee  of  some  of  the  numerous  disturbances  of  health  to 
which  young  infants  are  liable,  so  that  Ibo  age  of  three  or  foor  is  generally 
Oi)«ration  selected.  The  fd>jeet  of  the  opemtiou  is  fii^st  to  pare  the  edges  of  the  cleft* 
for  ftssurt'd  then  to  i>ass  sutures  through  the  flaps,  to  bring  the  edges  togetlier  in  their 
!*tliphv-  whole  extent,  and  to  divide  the  muscles  sutlicicntly  to  obviate  any  tracttOD 
lura|*liy.       on  tlic  sutures,  which  are  finally  t-o  be  tied.     The  patient  being  fully  s 


thetised,  the  gag  hciT  represented  is  to  be  introduced  elosed  and  dilated  toitt 


no,  '203.    Sniiih'd  gate  for  aUpbyloraiilij 


fall  extent,  it  having,  of  course,  been  carefully  fitteil  to  the  month  on  a  pro 
Tioua  day.  Then  the  edge  of  one  of  the  halves  of  the  palate  is  to  be  seixcid 
with  a  long  pfiur  of  clawed  foreeps,  and  the  whole  etlge  (including  the  part 
whieb  has  l>een  grasped  by  the  forceps)  rapidly  removed,  and  the  same  on  the 

*  Otlier  oppirAtars  had  mado  use  of  chloroform,  ont!  UjkI  obtained  «om«  «uci*(««8,  nboni  th«« 
banio  lime  as  Mr.  Smith*!*  o^irlieat  operations  (sr^o  note  on  p.  118  of  the  Bi>cond  editioti  wf  my 
work  nil  The  '  SurgU'ivl  Tr«aliiioiit  of  ChiMren'H  DiiK^aacfi') ;  but  the  merit  of  iatroilufiti^  tii« 
opomiion  in  infancy  into  general  use  ccrtsiinly  In^lorgH  Ui  him,  Mr,  iSmith'B  p*ipcr  mill  b* 
fuuad  ia  'Med.  CUJr.  Tmns./  vol.  li. 
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FlO.  2*4.    Method  of  pa^tsiiiR   and    tying    tlie    -„^„i.u 
mitares    in    fij«nred    palate.      6  shows*    tlic    "i""i'ii. 


otber  side.  If  the  surgeon  be  completely  ambid(»xterons  this  is  perhaps  most 
rapidly  done  by  changing  the  knife  into  the  left  hand,  but  most  oponitors  find 
it  more  convenient  to  cross  the  hands.     Then  the  sntnres  are  passed  rapidly 

through  each  flap,  each  suture  being 
passed  double ;  but  the  upper  ones  may 
be  guided  through  both  at  once,  while 
the  lower  suture  in  the  uvula  on  each 
side  is  left  double,  in  order  that  the  sur- 
geon may  put  the  palate  on  the  stretch  by 
drawing  on  that  suture  while  he  divides 
the  muscles.  The  usual  way  of  passing 
the  sutures  is  to  draw  that  on  one  side 
oat  of  the  mouth  double — i.e.  in  a  long 
loop  —  and  having  drawn  the  opposite 
suture  out  single,  to  pass  its  nearer  end 
into  the  loop  of  the  first,  and  then  draw 
the  looped  suture  completely  out  of  the 
As  it  comes  through  it  carries  the 

dngte  niture  iwesed  tlirough  the  left  half  of  oi^jylp  ^no   with  it    whiph   fhon    Hpr   pom 

the  palate,  the  double  enture  throngh  the  s»"K'^   ^"^   W^^"  *^>  WHICH   men   lies   COm- 

rlght,  and  the  end  of  the  single  suture  pa^8«J  pletelv  aCrOSS  the  clcft  (Fiff.  204) .    The  twO 

into  the  loop  of  the  double  one,  which  is  ^  '^  . 

drawn  out  of  the  mouth  for  that  purpone.   ends  should  then  be  liffhtlv  tied  toerether, 

a  ihowB  the  loop  drawn  bock  Again,  carrying  .i     .    .i  i  •1^,1. 

the  single  thread  with  it,  which  now  lies   SO  that  tbcre  may  be  no  nsK  oi  the  suture 

■croBS  the  cleft.    <•  shows  the  running  knot    ,.  '      1     j  iv  -jj.         ah 

made  by  ca«ting  a  knot  on  one  string  and     being  jerKCa    OUt    by    any    aCClCient.       All 

PMji^Uieother  end  through  it  before  it  is  ^j^-^  j^^^j^^  been  Completed,  the  surgeon 

proceeds  to  divide  the  muscles  by  passing 
a  fine  knife  (that  used  for  paring  the  edges  will  answer  perfectly)  through  the 
palate  close  inside  the  hamular  process,  and  drawing  its  edge  as  far  along 
the  upper  surface  of  the  soft  palate  as  maybe  necessary  to  paralyse  the  action 
of  the  levator  palati  (Fig.  2G5).  A  very  slight  acquainta-nce  witli  the  anatomy 
of  the  soft  palate  will  suffice  to  prove  the  correctness  of  the  opinion  ex- 
pressed first  by  Sir  W.  Fergusson,  that  the  division  of  this  muscle  is  the 
most  effectual  and  necessary  method  of  obviating  any  traction  on  the  edges 
of  the  wound  after  staphyloraphy.  This  muscle  may  be  divided,  without  fail, 
by  the  method  recommended  by  Sir  W.  Fergusson,  viz.  to  take  a  rectan- 
gular knife,  which  is  to  be  introduced  behind  the  flap,  and  with  which 
an  incision  is  to  be  made  perpendicular  to  the  centre  of  a  line  joining  the 
hamular  process  with  the  Eustachian  tube,^  and  prolonging  the  incision 
downwards  till  it  reaches  the  pterygoid  process.  Anyone  who  will  practise 
this  incision  on  the  dead  subject  will  see  that  it  infallibly  accomplishes  its 
object,  and  Sir  William  attributes  to  it  the  additional  advantage  that  the 
swelling  which  follows  it  draws  the  flap  downwards  and  keeps  it  steady.  But 
it  is  somewhat  difficult  te  execute  on  the  living  subject,  and  is  apt  to  be  fol- 
lowed by  a  good  deal  of  bleeding.  Besides,  what  makes  Mr.  Pollock's  plan 
BO  much  more  convenient  is  that  it  can  be  put  off  till  all  other  steps  of  the 
operation  have  been  completed.  If  the  operator  chooses  the  sutures  can 
even  be  tied  before  the  incisions  are  made,  and  this  is  no  small  convenience 
in  an  operation  under  anaesthesia.  What  makes  these  operations  often  so 
troublesome  and  so  exhausting  to  the  patient  is  the  necessity  for  sponging 
away  the  blood,  and  for  allowing  the  patient  to  vomit  out  all  blood  and  bloody 

'  The  hamular  process  is  always  plainly  to  be  fult  in  the  mouth  just  behind  the  last 
molar  tooth.  In  fissured  palate  the  opening  of  the  Eustachian  tube  will  be  seen  through  the 
cleft. 


CONGENITAL  I^fALFORMATION. 

flaid  wliieh  ho  may  have  swallnwod.  The  toufh  of  the  fff>onge  caof^es 
etfusion  of  fluid  ;  the  vomiting  fills  the  month  with  fluids  which  hiia  to  hv 
sponged  away,  by  which  time  the  patient  has  probably  balf-recoveretl  lift 
Benses.  Then  the  gag  has  to  he  withdmwn  and  the  whole  bnsiaess  rpcom- 
menced.  If,  on  the  other  hand^  the  patient  is  brought  coinp letely  undtr  \he 
anesthetic  at  fii'sfc^  a  handy  operator  can  often  pare  the  edg^s  with  no  grtaU. 
loss  of  blood*  pass  the  sutures  and  tie  them  l>cfore  conscioasiiess  has  in  tuj 
degree  retnrned,  and  with  little  or  no  need  of  sponging.  Then  «  sligbt 
extra  dose  may  be  given,  and  the  incisions  completed.  IMr.  Pollock's  incision 
may,  in  dexterous  hands,  completely  sever  the  levator,  though  it  appears  to 
me  less  certain  to  do  this  than  Sir  W.  Fergu8son*s,  but  this  is  reallj  of  little 
moment.  The  knife  cun  bo  nstd  till  the  flaps  are  perfectly  flaccid,  and  bo 
traction  exists  on  the  sntnres  to  any  extent  that  can  interfere  with  union,  and 
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MtBk  Stt*    IHfrtinn  of  tlic  itkitit-lcs  of  the  soft  paMc',  diowlug  the  lcTitt:iT  pii]ttt]  on  the  riglllrfdib  VflkwJ 
1:^^  (Ji)  eait^red  clo#e  to  iho  Unnm}a.r  irtKt»i  (Vrlticli  Lh  exposed  on  the  other  ^dc  bj  tticn— wtalwC  tttl 
knitor  t«lntl).    It  will  be  F«en  that  by  applying  the  ed|pB  of  the  tcnife  to  tbo  poiftetricr  or  npfitrm^tBl 
of  the  poJutt^-flAp  «ilttiCK»t  ihi^  viholo  nf  the  niuwie  uuiy  he  dlTlded*    The  ptUalopbwjnsroa^  or  wiatator 
friliar  rt  the  fftncsos,  (s  al^a  ^low  u  on  thL»  Adt*.    The  rouick  am  be  eatily  oat  metom  with  a  imlr  of  mkM^i 


this  is  all  that  is  wanted  in  practice.  It  seems  to  me  hardly  ever 
ccHsary  to  divide  any  other  muscle,  hut  if  the  surgeon  thinks  proper  tbc 
posterior  pilktr  of  the  fauces  can  be  cut  through  to  any  depth  which  seems 
requisite. 

The  sutures  for  the  soft  palate  should  always  be  soft.  Some  surgeons  prefer 
horsehair  sutures,  which  have  the  rt^commendation  of  not  requiring  removal 
for  a  very  long  time^  since  tliey  produce  very  little  irritation ;  bat  they  have 
the  disadvantage  of  being  somewhat  brittle  (though  less  so  if  well  soaked) 
and  difficult  to  tie.  Silk  sutures  answer  very  well,  and  «in  be  left  in  position 
for  five  or  six  doys,  by  which  time  union  is  always  quite  firm,  unless  any 
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irritation  is  going  on,  and  if  it  is  tho  retention  of  the  sutures  will  be  of 
little  use. 

After  tlie  operation  the  patient  should  be  well  fed  on  fluid  or  soft  semi- 
solid food,  with  wine.  It  used  to  bo  thought  necessary  to  prevent  him  from 
speaking  for  some  days,  but  this  is  impossible  with  children,  and  indeed 
seems  unessential. 

When  the  fissure  extends  only  a  little  way  through  the  hard  palate  it 
may  be  treated  like  one  of  the  soft  palate  only.  If  a  small  perforation  is 
left  it  will  probably  fill  up  spontaneously  or  can  be  filled  up  afterwards.  But 
if  the  whole  or  the  greater  part  of  the  hai-d  palate  is  cleft,  the  mucous  mem- 
brane and  periosteum  must  be  dissected,  away  from  the  bone,  and  the  muco- 
poriosteal  flaps  thus  made  brought  down  and  united  in  the  middle  line.  In 
doing  this  an  incision  is  first  made  along  the  lino  of  junction  of  the  nose  and 
mouth,  and  another  parallel  to  it  near  the  alveolar  process,  and  the  soft  parts 
raised  from  the  bone  with  rectangular  raspatories.  Langonbeck  has  laid  much 
stress  on  tho  advantages  of  denuding  the  bones  of  periosteum  in  this  opera*- 
tion,  and  is  often  spoken  of  as  having  introduced  a  new  method  of  operating  j 
but  it  appears  certain  to  me  that  his  operation  differs  in  no  material  particular 
from  that  which  Mr.  Avery  and  Mr.  Pollock  practised  long  ago,  though  he 
may  liave  more  distinctly  laid  stress  on  tho  fact  that  the  periosteum  is  (to 
some  degree  at  any  rate)  contained  in  the  flap.  I  say  *  to  some  degree,*  for 
the  bone  is  too  irregular- on  its  surface  to  permit  of  the  periosteum  being 
removed  entire.  Mr.  Pollock  *  has  shown  that  the  prospect  of  success  in 
complete  cleft  of  the  palate  is  in  one  respect  better  than  in  partial  cleft) 
since  in  complete  clefts  the  edges  of  the  fissure  are  nearly  vertical,  while 
in  partial  cleft  they  are  more  nearly  horizontal.  The  consequence  is  that 
when  the  flaps  are  pared  off  the  former  they  meet  in  the  middle  line  with'- 
out  any  tension,  while  in  the  latter  they  are  hardly  long  enough  to  fill  thQ 

gap.  * 

It  seems  good  policy,  if  there  is  not  too  much  bleediug,  to  unite  tho  whole 
cleft  at  once,  as  the  complete  liberation  of  the  whole  of  the  soft  parts  allows 
the  flaps  to  come  together  without  any  tension,  and  the  lateral  incisions  will 
possibly  render  any  division  of  tho  muscles  supei*fluous.  Many  surgeons 
prefer  silver  sutures  for  the  hard  palate. 

When  harelip  is  also  present  it  is  well  to  unite  the  harelip  in  early  in- 
fancy, and  this  will  press  the  halves  together  and  limit  the  extent  of  the 
cleft ;  but  it  is  better  to  defer  the  more  serious  operation  till  four  or  five 
years  of  ago. 

Sir  W.  Fergusson  has  lately  introduced  a  modification  of  the  operation  of 
staphyloraphy,  by  osteoplasty.  Instead  of  paring  the  membitkuo  off*  the  bone 
he  divides  the  latter  with  bone  scissors  in  the  line  of  the  incision  made  near 
the  alveolar  process  (for  which  purpose  a  hole  is  first  made  through  it  with  a 
sharp  chisel),  and  then  displaces  the  whole  moiety  of  the  cleft  (bone  and  all) 
to  meet  its  fellow  of  the  opposite  side,  which  is  similarly  treated.  Tho  edges 
are  then  pared  and  the  flaps  sewn  together  with  stout  sutures. 

The  other  malformations  which  occur  about  the  head  and  face  are  too  Meningo- 
rare  and  too  little  amenable  to  treatment  to  render  it  worth  while  to  discuss  <**«  ■?d, 
them  here ;  but  I  must  refer  shortly  to  meningocele  and  encephalocole,  on  celo. 

*  *  System  of  Surgery,'  2n(l  ed.  vol.  iv.  p.  433. 
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iu'eoniit  of  the  intc;rt\**tintr  qiH.^stions  of  iliuj^noais  t<i  wbicli  tUej  give  ins«». 
They  are  congenital  atlet'tioiis,  liaving'  the  same  relation  to  the  c  rani  am  and 
brain  which  spina  bifida  ha«  to  the  spinal  column  and  cord;  that  is  lo 
say,  the  ossifioMion  of  the  houy  case  heiii^  incomplete*,  the  effusion  of  flaid 
—the  result  of  some  ill-uudfrstood  ai:tion  darint^  fn?lal  life — forces  either 
the  membrunea  or  the  nervous  «ukstanco  itself  through  the  nnossified 
part.*  In  the  Apinal  column  the  nerve*centre  is  nirely  affecttMi.  In  the 
brain  it  is  so  comjmratively  often.  The  tinid  coUeets  in  the  ventricular  caTity, 
and  some  part  of  the  brain  is  forcixl  out  of  the  hole  in  the  skulK  This 
is  an  eucephaliieLde,  When  the  eirusion  ia  wholly  outside  the  brain,  m) 
that  the  protrusion  is  loruied  ooly  by  a  bag  of  the  membraiRis^  the 
tumour  is  called  a  meningoeele.  These  protrusions  nve  most  eommon  at 
the  proi'al  part  of  the  occipital  bone,  which  in  eai'ly  fcetal  life  is  nsoflU/ 
composed  of  four  distinet  centres  of  ossification  ;^  and  it  is  between  theiic 
centres — i.e.  just  behind  the  foramen  magnum — ^that  the  protrnsion  ocear». 
Another  favourite  situation  is  at  the  junction  of  the  frontal  and  nasal 
bones^  but  any  part  of  the  cranium  may  bo  the  scat  of  the  protrusion* 
even  the  base  of  the  skull,  and  hei-e  the  effusion  is  probably  in  the  thini 
ventricle. 

The  fluid  of  a  meningocele  ia  sometimes  completely  fi*ee  in  a  cyst  formed 
by  the  dura  mater  and  its  arachnoid  covering,  ojcactly  as  in  a  common  hydro- 
cele. Such  tumours  may  he  com])letely  transfmrciit^and  hang  over  the  nape 
of  the  neck  from  a  pedick^  which  reaches  up  to  the  oeciput.  But  at  other 
times  the  fliiiil  is  contained  in  a  mnUilocnlar  tissue,  much  resembling  an 
enormtms  over^devclopment  of  the  pi  a  mater,  ^  or  possibly  formed  by  pro- 
trusions from  the  falces  of  the  duni  mater.  Very  off-en  along  trith  thu 
watery  Huid  a  small  portion  of  the  surface  of  the  brain  projects  just  beyond 
the  hi>lc  in  the  skull,  forming  whiit  is  called  a  hydrcncephaloeele.  Puns 
enccphahxx^los — i.e.  pi'otrusions  consisting  of  the  brain -sub.stanee  lying  im- 
mediately beneath  the  hernia!  sac — are  rai'e-  They  are  of  small  size,  and  very 
often  produeo  no  symptoms  and  disjilay  little  tendency  to  increase  (Hewett, 
op.  cit.  p.  138). 

Little  or  nothing  can  be  done  for  such  tumours.  Their  removal,  eyten 
when  tbey  consist  obviously  of  nothing  but  water,  is  too  dangerous  to  be 
justifiahle.  Pressure  after  evacuation  of  part  of  the  fluid  may  be  tried,  and 
in  some  cases  seems  to  have  done  good.  lotline  injection  has  been  oscm]  (by 
myself  and  others),  but  no  sueeess  can  be  claimed.  The  chief  im  porta  net*  of 
the  subject,  indeed ^  is  to  know  the  diagnosis  of  such  a  tumour,  in  order  to 
avoid  any  surgical  interference.  Such  tumours  have  been  mistaken  for  nicvns 
(degenerated  or  otherwise),  and  for  sebaceous  and  other  tumours,  and  nmnv 
fatal  operations  have  thus  been  occasioned  ;  while  in  other  eases  the  patient 
has  been  lucky  enough  to  escape  with  life,  even  after  the  removal  of  a  por- 
tion of  the  brain.* 


*  Such  ill  luiist  is  tlio  common  opinion,  though  Mr.  Howett  Ims  gi?on  slmng  reiL.«on«  fnf 
doubting  it.  If  thi*  Imlu  in  tlu"  skull  ha  not  the  result  of  arres-ted  dtvolopTnont.  it  must  I* 
wttnhutetl  to  pressure  by  the  dmpsknl  bfrtin  ;  Imt  then  it  is  rliffieiiU  to  sec  why  it  affbcla  OM 
ttituJition  mthor  thrtii  anather.  Now*  tho  pitjtrusion  ]h  a»coniraon  in  the  ooi'ipiul  r^uu  as  10 
hII  the  other  sirnj^tiotifi  put  together.  S«e  Preacolt  Huwelt,  in  *  St.  Geoi^i^'s  Hosp.  Reports,* 
vol  vi. 

*  SoaOniy*s  *  Anntomy»'  7tli  I'cK  p,  2*t,  footnoto, 

*  Seo  Itolmt'fl,  "  Oh  n  Giitio  of  Mtningoeclc,'  in  'iSt.  tVori;t*'s  HnKp.  Roprjrts,'  rol.  i.  p.  10. 

*  See  Mr,  llewitfs  liceount  of  nii  f^pnilitm  by  Mr,  Tatuni,     Oji,  cil.  p.  \i4. 
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The  two  great  poinls  hi  tlie  diapiosiK  of  those  fiimonrs  of  the  brain  are 
the  history — showing  that  tlie  growth  is  congenital -^and  the  mtnfttion  in 
whieh  it  forms.  But  as  na^vus  m  always  congeniln.!,  and  sebaceous  tumours 
alHo  sometimes,  it  is  necessary  to  stutly  very  ea  re  Fully  the  effects  of  pressm*e 
on  tlie  tumour,  and  to  examine  the  Inmp  most  minutely,  in  order  to  ascertoiu 
the  presence  or  absence  of  a  hole  in  the  skulh  In  a  congenital  tnmonr  lie- 
lie  vetl  to  be  a  degenerated  nnpvus,  or  other  growth  unconneeted  with  the  bniin, 
no  operation  should  Im3  ventured  upon  until  the  surgeon  is  completely  satisfied 
that  the  lump  is  in  no  degree  reducible,  that  pressure  on  it  produces  no  bead 
eyniptoiiiSj  and  tbat  its  base  is  free  from  the  bones  of  the  skull. 


TUMOURS   OF  THE   CRANIUM. 

Tumours  sometimes  arise  in  after-life  which  perforate  the  cranium  and 
lie  in   ilirect  communication  with   the  membi*anes  of  the   bmin,  as  in  the 
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A,  Lit42na(kl  view. 


B,  Extcnuil  tlcw. 


^VTiq.  360.    •  Flbrotia  tninour  of  the  dnr»  iDfttcr/  taken  trom  a  i)ftnent  who  wiw  under  Mr.  Caviar  Wawklu** 

^V        curt?  in  St.  C4eofpc>  HfwjiJtftI,  at  interval?,  durinff  a  grpat  nmuber  of  ycAfs,  tunl  who  tiled  fmm   an 

^^        ttccfileutnt  ftttai  V     '  >  i  >nEA,  about  siKtoen  years  after  he  hod  firvt  noticed  tho  tomour.    The  latter  had 

been  stiittuimri,  trs  lL>«?foro  dtiiith.     Its  pn»*nire  vn  the  l»rutn  catu-cd  *tliKht  {'pUeptId  fits  aad 

mueii  lofM  uf  nn  .i>.'ntAl  powpr*  but  did  not  nfTv-rt  tlie  gvnmTiil  health.    Pnl-MUlon  coiifited  tn  <me 

or  two  of  the  MJitir  jinrt^  r>r  tl»c  ttuuoiir  (t-onm;  °        ^nbly  from  the  lindn),  and  presfiiim  there  mado 

him  feel  faljit  and   oppnnsaod.       On   pofll-nioi  Hon  tlic  tuiii*nir  was  found  ooTWcd  by  the 

ih[cki:<i3ed  pericranium^  a«  nhown  at  fl.     It  ptri  i  aH,  aiid  ul*o  the  dnra  omtcr,  iw  Ihat  it  n«tol 

on  the  inirfini*:e  of  tbc  brrdn,     tt  eoiiHisUHi  of  a  nuxT  uj-i^-  i-i  tii^rtiua  tiiuiue  with  delicute  UiTiy  (=p"    ""^  n^l 

'    in  «iJiio«t  tlie  whole  of  it^?  extent  by  a  thin  lnyer  of  lione..    The  soft  jmrt  nf  the  tiniiinii  d 

entirety  of  a  ian«i  of  hpindlc -^hufieij  ahrcs.     The  brain,  though  ctiij.'»1d**Tably  compr*''-tMl  i  u, 

^Km  not  otherwlw*  afTocted.— St.  George's  Hof^pital  Moieoin,  8er.  Jt^il*  No.  Ml*.     ?"      '  invKuis" 

'  Contri  but  ions  to  Pathology  and  Surgery,'  toI.  I.  p.  Sfifi. 


remarkable  instance  here  fignred.     Tlieae  cases  were  first  introdueed  to  the 

^  N  2 
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DISEASES   OF  THK   LIPS. 


notice  of  rtiirj^ooris  in  Ixitiis's  Pt'lebraiotl  Tiiemtiir  on  *  Fun<;oii8  Vnm 
tlie  Diini  Mator/ '  wIu-to,  lio\vcvt'i\  it  is  clear  tliat  seveml  tliflercTit  fon 
tnmour  are  coiifonndeil  togetlier.  Some  of  the  swelling's  there  dcsmbsd 
were  very  likely  (like  Mr.  Ctesar  Hawkins*  case)  fibrous  or  fibroid  tumours 
springing  fftini  tiie  cmniura  and  growing  ontwnrds  and  inwards.  Soch 
tunionrs  are  distiiirrmshed  by  tbeir  slow  gniwtb,  the  imperrect  pnlsatinn  ihej 
receive  from  the  subjacent  bmin,  and  the  cerebral  symptoms  which  thej 
occasion,  and  which  vary  with  the  state  of  congestion  of  the  tomour.  Others 
are  mab*gnant.  These  also  prolmbly  originate  in  the  bone,  but  they  grow 
much  nioro  raf>idly,  pulsate  much  more  violently  (and  very  probably,  in  con- 
sequence of  the  presence  of  large  cells  in  their  sabs  lance,  as  other  pnlsatilc 
cancers  in  Ijone  do)^  and  destroy  life  rapidly*  I  have  seen  a  tuinonr  of  this 
sort  mistaken  for  anenrism  by  anastomosis,  from  which,  however,  the  symp- 
toms of  pressure  on  the  bniio  should  have  distingmshed  it.  Then  there  are 
swellings  caused  by  a  heniia  of  tlie  hi'ain  in  conset|nence  of  disease  in  the 
bones  of  the  sknl!,  a»  in  the  case  related  by  Mr.  Ciesar  Hawkins,  op.  dt  p. 
351 ;  and  several  of  Louia'  cases  seem  to  have  been  of  tbisnature*     Whether 

tumoxirs  occar  which  can  in  strictness  be  called  *  of  the  dura  mater* i.e. 

new  growths  springing  from  that  membmne  itself — eeems  doubtful.  The 
eases  altogether  arc  very  rare,  bat  are  important  in  respect  of  diagnosis, 

DISEASES    OF   THE    LIPS   AND   MOUTH. 

Her|»efl*  Herpes  on  the  lip  is  one  of  the  most  ^miliar  of  all  affections.     It  %$ 

generally  held  to  indicate  Kome  slight  disorder  of  digestion,  but  occurs  rcidiy 
in  eonditions  of  perfect  health.  If  it  requires  any  treatment  at  all,  slight 
purgation,  the  regulation  of  the  diet,  and  mild  mercnrial  ointmcntii  art?  the 
appi^priatc  measures.  A  very  faTourite  ointment  is  gr.  x-xv  of  the  gmy 
oxide  of  mercury  to  the  ounce  of  lard. 

FiBaurp,  Fissures  on  the  lips  are  closely  allied  to  herpes,  and  are  sometimes  fo 

persistent  and  so  painful  as  almost  to  recall  the  tissures  which  occur  near 
the  anus.  But  they  i-arely  if  ever  require  incision.  The  constitutional  con* 
ditions  on  which  they  depend  must  be  ascertained,  for  it  seems  certain  that 
they  ai'o  often  a  symptom  of  congenital  syphilis,  and  at  other  times  atv 
depentlent  on  strumous  disease.  The  local  application  which  is  most  bene- 
ficial is  the  nitnito  of  silver  in  stick,  with  some  mild  mercurial  ointment. 

The  upper  lip  is  frcqaently,  and  the  lower  lip  less  often,  the  seat  of  n 
general  enlargement,  due  to  strnma,  without  any  special  deposit  beint^  per- 
ceptible. This  airection  is  conamonest  in  young  women,  and  it  requires  no 
local  treatment,  as  it  will  subside  under  the  general  treatment  indicnted  for 
the  constitutional  disease ;  but  I  mention  it  here,  as  it  excites  the  pationt*a 
alarm,  and  is  to  be  diagnosed  from  tumour.  The  diagnosis  is  obvions,  if  the 
surgeon  is  acquainted  with  the  aifeetion. 
Nievus.  The  lips  are  very  commoidy  the  scat  of  na?vus,  which  in  ordinary  cases 

is  only  of  the  cutaneous  or  capillary  variety,  and  tlien  requires  only  the 
ordinary  treatment^  in  fact,  is  often  stationary,  and  rcquii'es  no  treatment  j 
all.  But  in  other  cases  the  gimver  a  fleet  ion  called  aneurism  by  anastomos 
occurs  (more  commonly,  1  believe,  on  the  upper  lip),  as  figured  on  page  32t*. 
The  treatment  of  tliis  disease  is  often  very  embaiTassiug.     When  it  is  small 


'  vStrumoua 
lip.' 


•  III  the  vMciTinirs  of  ilj«  Acnilomy  of  Sur^ry,"  trans,  for  ilie  8}«]eijlum   Society  by 
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the  best  plan  is  to  cut  it  out,  and  bring  the  halves  of  the  lips  together,  just 
as  for  any  other  tumour.  But  when  very  large  it  cannot  be  thus  dealt  with, 
and  then  the  redhot  wire,  introduced  and  made  to  cut  through  the  mass — as 
by  the  galvanic  cautery — is  the  best  method  of  treatment ;  or  the  coronary 
arteries  may  bo  tied  by  turning  the  lip  out,  and  the  diseased  tissue  consoH- 
dated  by  the  action  of  setons. 

Cancer  is  almost  uniformly  developed  in  the  lower  lip,  though  to  this  rule   Cancer  of 
there  are  rare  exceptions.^     It  is  almost  always  of  the  epithelial  variety,  and      *  *^* 
often  seems  to  be  excited  by  the  irritation  of  smoking  a  chiy  pipe.     It  is 
fi-equently  complicated  with  enlargement  of  the  sabmaxillary  glands,  and  is 
often  the  seat  of  considerable  pain.     It. slowly  spreads  to  the  tissues  of  tho 
mouth  ;  but  it  proves  fatal  usually  by  the  secondary  growth  in  tho  neck,  and 
not  by  any  symptoms  caused  by  the  primary  cancer.     Its  removal  is  urgently 
indicated,  and  the  operation  should  b^  performed  if  possible  before  the  glands 
are  affected.     If  that  affection,  however,  be  only  slight  and  recent,  possibly 
the  enlargement  may  subside  after  the  removal  of  the  original  tumour ;  at 
any  rate,  the  surgeon  is  bound  to  give  his  patient  the  chance.  .  The  diagnosis 
is  not  usually  difficult.     The  warty  surface,  the- surrounding  deposit  of  hard 
substance,  and  the  persistent  nature  of  the  disease  sufficiently  distinguish 
it  from  all  other  affections,  except  perhaps  chancre.     Chancres  on  the  lip  are   Diagnosii 
not  at  all  uncommon,  and,  I  believe^  are  often  incurred  innocently  from  chancre, 
accidental  inoculation  of  a  crack  on  the  lip.     In  this  case  the  patient  can 
give  no  history  of  the  origin  of  the  sore,  and  wheiv  the  disease  arises  from 
lascivious  conduct  he  will  give  none,  so  that  there  is  usually  no  assigned 
cause  to  assist  in  the  diagnosis.     But  the  surface  of  chancre  is  less  warty  and 
irregular  than  that  of  a  cancer ;  the  hardness,  if  there  is  any  (and  not  unfre- 
quently  there  is  little  enough),  is  uniform,  and  extends  a  very  little  distance 
beyond  tho  sore,  and  the  bubo  is  earlier  in  its  appearance  than  the  malignant 
deposit  in  the  8ubma.\illar}'  glands  is.     Secondary  8ymi)tom8  ^yill  generally 
appear  in  six  weeks  or  two  months  and  settle  the  question,  or  the  adminis-  • 
tration  of  mercury  will  speeilily  cure  the  sore. 

In  removing  a  cancer  of  the  lip,  if  the  disease  spreads  any  distance  from 
the  edge,  it  is  best  to  make  a  V-shaped  incision,  running  entirely  thirough 
healthy  parts,  and  sew  the  two  flaps  of  tho  lip  together  with,  the  harelip  . 
suture.     An  assistant  stands  behind  the  patient*s  head  and  holds  the  two. 
sides  of"  the  lip  firmly ,.30  as  to  prevent  bleeding  fi-om  the  coronary  arteiries. 
A  small  stitch  may  be  put.in  at  the  red  edge  of  the  lip  to  obviate  any  break 
in  its  lino.     Wlie)!,  ii[8  sometimes  happens,  the  disease  appears  in  the, form  of 
a  deposit  difftiscd  along  the  border  of  the  lip,  but  not  spreading  far  into  its     * 
substance,  it  is  better  to  shave  it  off  with .  a  pair*  of  curved  opi^sors  and 
approximate  the  skin  and  mucous  membrane "with  ttievr. points  of-feuturfc,  .  *. 

If  a  very  large  part  of  the  Hp  requires  removAl-.the  cheelgs  QiuBt  bo 
liberated  by  curved  incisions  running  round  the  alio  of  the  nose^  when  the 
flaps  can  be  broiight  together,  but,  of  course',  with  a  good  deal. of  tension  and 
a  most  unpleasant  *  underhung*  look,         .  y;    .      •       "^  .  - 

Other  tumours,  cystic  and  solid,  are  found  in  the  fJjab^ricb  of  .the  lip,  but 
there  are  no  peculiarities  here  due  to  the  seat  of  the-  iutobttr.  .  '      *.  • 

■  ■ .'  •■■••''••'    -;"  ■•'.•' 

Ranula  is  a  cyst,  very  analogous  to  a  ganglion,  found'  in  th6  ffopr  of  tho   RantiU. 

mouth  and  raising  up  the  tongue;     It  is  of  a  flattened^form;  something  like   ' 

•  .       •  ■  '.     •"'•.-••'.■•        •.  . 

'  Mr.  Venning  and  I  relatwl  each  a  case  of  cancor  Of  the  upp^r  lip  ifL  thJie'St.  George'i 

Hospital  Reports,' vol.  vi.  '      ^  •*  ;  ..  ■  •  •^ 
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tiio  buiiy  of  II  frog,  und  is  goiierally  confined  to  the  njoatlu  Soraetiines  tl 
growfi  to  a  large  size,  and  presents  also  under  the  jaw,  forming'  a  Jargv 
Bwellingf  which  fliictiiates  from  the  neck  to  the  interior  of  the  mouth. 

Ranulfe  aru  formed  sometiraes  by  the  ob^itructJou  of  ono  of  the  Urg^ 
Bali  vary  ducts,  as  by  a  salivary  calculus,  at  other  times,  as  it  seem*?,  by  tbe 
expansion  of  one  of  the  processes  of  a  salivary  gland,  and  probably  at  otlief« 
by  the  independent  formation  of  a  cyst  in  the  eellnlar  tissae.  The  fluid  cot»- 
tiiined  in  the  cyst  i>ears  tbe  strongest  i-escmhlanco  to  that  of  a  ganglioo — 
i,e.  it  is  a  clear,  yellowish,  ghitinons  fluid,  sonietbing  like  isinglass. 

The  tnnionr  is  tronhlesome  from  the  interference  it  cansps  with  the 
motions  of  the  tongne  and  jaws. 

It  can  in  most  cases  be  cured  by  simply  making  a  free  ineihiim  imu  n  m 
the  moutb,  pressing  all  the  fluid  out,  and  tiikiog  care  to  keep  the  wound  opcm 
by  passing  a  director  altmg  it  daily  till  tbe  cavity  has  qnit-e  filled  np.  Bui  it 
has  often  seemed  to  me  hettt^r  to  take  a  piece  of  the  mucous  membnine  out, 
by  pinching  up  the  wall  of  the  cyst  with  a  pair  of  clawed  forceps  aud 
snipping  out  a  piece  with  the  scissors  large  enough  to  allow  the  end  of  tli» 
hnger  to  be  passed  in.  When  this  is  done  the  cavity  can  hardly  close  ti 
it  is  filled  n[)*  But  the  disease  is  sometimes  obstinate,  and  then  either 
seton  must  bo  jmssed  through  it  or,  after  free  incision,  the  cavity  must 
cleaned  out  and  the  lining  Tnembrane  pencilled  with  nitrate  of  silver,  or, 
that  is  not  sttHjng  enough,  wiih  nitric  acid. 

Those  which  project  int^i  the  neck  must  be  opened  by  a  free  incision  la 
the  middle  line  below  the  hyoid  bone,  which  mnst  be  kept  open  till  theca?i 
is  oblite^at^^d. 

Salivary  calculi  are  chiefly  seen  in  connection  with  ranula.  They  are 
small  calcareous  masses  sticking  out  of  and  obstrncting  the  oritice  of  one  ofj 
the  larger  ducts — usually  Wharton's.  They  requii"c  only  a  slight  incision  for 
their  discharge. 

The  tonsils  are  subject  to  acute  inflammation  and  abscess  from  variotii 
causes^  as  in  scarlatina^  in  phagedena  aRer  syphilitic  sore  thnrnt,  in  dissect- 
ing wounds,  and  *  hospital '  soi-e  tliroat.  But  the  disease  esj^ecially  denomi*' 
nated  acute  tonsillitis,  or  quinsy— Cynanche  tonsillaris— is  an  affection  al bed' 
to  common  cold,  usually  attacking  persons  who  are  out  of  health,  and  some-] 
what  predisjKJsed  to  sore  throat.  It  often  commences  with  rigors,  sttfiiii 
and  pain  at  the  back  of  the  throat,  and  especial  jmin  in  swallowing.  Th 
wliole  of  tbe  b  ick  of  the  tliroat  is  red  and  swollen,  and  one  side  of  the  sol 
palate  and  the  corresponding  ionsil  is  especially  swollen  and  reti ;  the  t<mga< 
IS  nmch  loaded  with  a  crearuy  fur,  the  saliva  may  run  copiously  out  of  the 
month,  and  in  severe  cases  there  is  so  much  dilficully  of  brt^thing  tliat  the 
patient  thinks  himself  in  danger  of  suffocation.  Gradually  the  parts  ai*oundj 
the  tonsil  soften,  the  colour  of  the  matter  becomes  percejitihle  thrtJUgh  the  red 
mcnibraiie,  and  on  abscess  forms  in  tlie  substance  of  the  tousil  or  in  the 
cellular  tissue  around.  This  having  hurst  or  being  opened^  the  symptomSi 
rapidly  subside*  It  is  j-are  for  both  tonsils  i^>  be  affected  at  the  same  tiraej 
though  not  uncommon  for  one  to  be  attacked  after  the  inflanmuition  in  tbili 
other  has  subsided, 

The  ti-eatment  recpiired  is  almost  always  somewhat  stimulating,  fnr  tho 
patient  has  generally  been  out  of  health  and  the  pulse  is  low*  Steatnlnj^ 
the  throat  sometimes  gives  a  good  deal  of  relief;  and  a  mustard  emetic  at| 
the  commencement  of  the  attack  is  oHen  very  bencficiab     Gargling  is  V) 
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painfal,  and  does  little  good.  If  any  local  application  is  advisable  mineral 
Acids  and  honey  applied  with  a  brush  seem  best.  When  the  patient  suffers 
grievously  from  the  swelling  yet  no  pus  can  bo  perceived,  it  is  justifiable  to 
make  incisions  or  scarifications  into  the  inflamed  tissues,  in  order,  if  possible, 
to  relievo  the  swelling  and  hasten  the  approach  of  pus  to  the  surface ;  but 
care  must  be  taken  not  to  direct  the  point  of  the  knife  outwards,  especially 
if  the  incisions  are  made  at  all  deeply.  If  a  knife  is  used  its  blade  should 
be  wrapped  in  lint  to  within  an  inch  of  the  point,  the  patient's  mouth  should 
be  widely  opened  in  a  good  light,  and  the  handle  of  the  knife  being  directed 
outwards  as  it  is  entered  into  the  tonsil  or  the  parts  near  it,  its  point  will 
incline  towards  the  middle  line.  In  this  position,  even  if  the  patient  should 
start,  the  large  vessels  around  the  tonsil  can  hardly  be  injured.* 

Sometimes,  after  the  opening  of  an  abscess  in  the  tonsil,  the  opening 
becomes  phagedenic,  or  other  acute  forms  of  sore  throat  supervene,  but  this 
is  very  rare. 

Putn'd  or  sloughing  sore  throat,  and  diphtheritic  affections*  are  happily 
now  rarely  met  with,  except  in  epidemics,  when  they  come  more  under  the 
notice  of  the  physician.     I  would  refer  the  reader  to  works  on  Medicine. 

Chronic  enlargement  of  the  tonsils   is   an   extremely  common  affection,   Chronic 
generally  due  to  constant   irritation   from  cold  and  neglect  in  children  of  ^g*J^ 
strumous  constitutions,  but  occurring  also  in  those  who  are  well  cared  for,  and  tonnk. 
not  rarely  in  young  women  of  weak  health.    As  a  general  rule,  when  the  allec- 
tion  is  moderate  in  extent  it  is  more  troublesome  than  dangerous.     But  the 
enlarged  tonsils  are  liable  to  constant  attacks  of  sore  throat  and  ulceration ; 
they  spoil  the  voice  ;  sometimes  they  (or  rather  the  inflamed  and  thickened 
condition  of  the  mucous  membrane  around  them)  impede  the  hearing ;  they 
prevent  sleep  except  with  the  mouth  open  ;  and  when   extremely  large  in 
early  life   they   may  so  obstruct   the    respiration   as   to   produce  a  partial 
vacuum  within  the  chest,  and  thus  the  pressure  on  the  soft  parietes  of  the 
thorax  may  much  alter  the  shape  of  the  chest. 

Slighter  cases  may  be  left  with  confidence  to  constitutional  treatment;  as 
the  health  improves  the  enlargement  will  subside.  But  when  the  swelling 
is  great  the  removal  of  the  projecting  part  of  the  tonsil  is  urgently  indi- 
cated, and  affords  the  patient  instant  relief  at  the  expense  of  only  momen- 
tary inconvenience.  When  the  enlarged  tonsil  projects  fairly  from  the  sur- 
face this  little  operation  is  most  quickly  performed  with  the  French  (or 
Charriere's)  guillotine.  This  instrument  terminates  behind  in  a  ring,  into 
which  the  surgeon's  thumb  is  inserted  ;  at  either  side  is  another  nng  for  his 
fore  and  middle  fingers.  The  instrument  consists  of  three  parts — a  base,  or 
lowest  stem,  which  ends  in  front  in  a  ring,  which  is  to  be  slipped  over  the 
tonsil ;  above  this  and  travelling  in  it  in  a  groove  is  another  stem  which  ends 
in  a  ring,  and  the  edge  of  this  ring  is  sharp,  so  that  as  it  is  pushed  forward 
it  cuts  off  the  part  of  the  tonsil  over  which  the  instrument  has  been  slipped  ; 
and  above  this  again,  also  travelling  in  a  groove  on  the  base  of  the  instru- 

•  Severe  and  even  fatal  bleeding  has  occurre<l  from  inciBions  into  tlic  tonml,  poBsibly  in 
Rome  cases  from  the  internal  carotid  itself,  in  others  from  the  enlarged  arteries  of  the  gland. 
In  such  cases  it  has  Hometimes  been  thought  nocessiiry  to  tie  the  common  carotid.  But 
usually  the  blee^ling  may  be  stopped  by  firmly  pressing  a  compress  of  lint  steeped  in  the 
perchlorido  of  iron  on  the  bleeding  spot  for  some  time.  If  the  patient  is  too  nervous  or 
distressed  to  tolerate  tliis  without  anajsthesia,  ether  or  chloroform  may  be  administered ;  and 
then  the  mouth  being  held  open  ynih  a  gag  in  a  good  light,  the  bleeding  spot  will  be  well 
under  command. 
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jnent,  is  a  stalk,  eeding  in  the  tbumb-ring  l>eliiud  and  in  a  donWe  hooi 
firont,  and  so  joint^ed  on  to  the  base  that  as  it  is  poshed  forwards  it 
away  from  the  stem.  In  rising  this  guillotine  the  Burgeon  eees  fimt  that  it 
travels  freely;  then  he  draws  all  its  parts  well  homo,  passes  it  into  the 
mouth,  where  it  serves  nn  a  npatulaj  gets  the  ring  faifly  round  the  tonsil* 
then  by  pushing  his  thumb  forwards  digs  the  double  hook  into  the  tonsil, 
and  as  ho  pushes  his  thumb  on  as  far  it  will  go  the  double  hook  rising 
away  from  the  stem  draws  the  tonsil  still  further  into  the  gi^iap  of  the  rinjBft 
and  the  knife- blade  shaves  it  off.  The  wliolc  affair  is  momentary,  and  tlw 
pain  very  slight. 

But  when  the  tonsil  is  flatlcr  and  moi'e  irrepfular  in  shape  it  is  l>ettcr  ti> 
seize  it  w4th  a  vidaellnm,  and  cut  it  off  with  a  curved  blaiit-pointod  Vnstonry, 
its  blade  guarded  with  lint  to  within  half  an  inch  of  its  end,  diixxited  from 
abovet  upwards  and  inwards. 

Children,  and  other  nervous  persons,  who  eanuot  be  persuaded  to  open 
the  month,  may  he  nai^eotiaed^  the  month  being  kept  open  by  Smithes  gi^ 
(page  542). 

There  is  not  mneh  bleeding  aftx^r  the  removal  of  the  tonsil,  unle-ss  the 
surgeoti  ha«  been  moi'e  anxious  to  remove  the  wiiole  mass  tliau  is  at  all 
neoesEBXj*  All  tiiut  is  really  required  is  to  cut  the  surface  off  freely.  The 
swelling  is  produced  by  obstruction  of  the  orifices  of  the  gland-ducU  lead- 
ing to  a  retention  of  epithelial  secretion  within  them,  which  dilates  the 
follicles  and  gives  rise  to  iuflamiDatc^i'y  exudation  into  the  cellular  tissue. 
When  the  foHicles  have  been  freely  cut  across  all  this  will  subside. 

R^L'laxation  of  the  uvula  is  an  affection  very  tril3ing  in  itself,  htii  it 
produces  distressing  symptoms,  such  as  constant  cough  and  frequent  vomit- 
ing, winch  wlicn  the  cause  is  overlooked  often  causes  needless  alarm  for  tho 
pitient.  In  many  cases  the  relaxation  is  habitual,  recurring  on  any  trifling 
cold  or  disturbance  of  health,  Painting  with  an  astringent  lotion  (as  glyce- 
rate  of  tantilu  or  nitmte  of  silver),  with  purges  and  tonics,  is  saftieient  in  such 
cases.  When  the  elongation  is  considerable  and  inveterate,  the  uvula  shoald 
be  taken  hold  of  with  clawed  foireps  and  snij^ped  off. 

*  Alveolar  abscess  maybe  deli  ued/ says  Mr.  Salter,  *  as  a  sappumtioa 
around  the  fang  or  faJigs  of  a  tooth,  usually  carious,  accompanied  by  absorp- 
tion and  expansion  of  the  bony  wulls  of  the  alveolus  or  alveoli,  and  tJie 
enlai*gement  uf  the  little  pussao,  the  matter  gradually  liuding  lis  way  to  the 
Burfaco  either  along  a  canal  by  the  Kide  of  the  fang  ol  the  tooth,  opening  at 
the  edge  of  the  gum^  or  through  the  gum  itsidf  at  a  point  corresponding  to 
the  root  or  roots  of  the  tootii  imfditmted*  When,  however,  the  fangB  are 
unusually  long,  or  the  reflection  of  the  mucous  membrane  from  the  gum  to 
the  cheek  or  lip  is  very  superficial,  ibis  same  dischruge  may  burrow  still 
more  outwardly  and  find  is  exit  upon  tlie  surface  of  the  face,'  Mr.  Salter, 
however,  points  out  that  the  cxU*nsion  of  an  alveolar  abaeesa  to  the  external 
integument  is  limited  in  the  upjxr  jaw  to  those  which  are  connected  with  the 
back  teotij.  Where  the  ccntml  teeth  give  rise  to  abscess  which  extends  to  a 
distance  it  burrows  along  the  hard  palate,  and  the  lateral  incist:»r  is  the  asaal 
source  of  this  suppuration.  In  the  nillk»tceth  it  is  itire  for  alveolar  abeooss 
to  extend  to  a  distance. 

The  conmion  alveolar  absceBS,  or  gumboil,  wKich  points  above  the  gum, 
either  on  its  outer  or  inner  side,  is  easily  recognised  and  generally  easily 
treated.  If  the  tooth  is  so  far  diseased  as  to  render  it-s  rcmoval  desindjltj 
this  is,  of  course,  a  radical  cure.     If  the  irritation  is  connected  with  stopping 
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the  stopping  should  be  removed ;  and  if  the  tootli  is  to  be  preserved,  free 
leeching  of  the  gum  and  fomentation  with  purgatives  will  sometimes  avert 
suppui*ation ;  but  when  matter  has  formed  it  should  bo  early  evacuated. 

The  diflBcult  cases  are  those  in  which  matter,  having  its  origin  in  caries 
and  suppuration  around  a  tooth-fang,  burrows  to  a  considerable  distance  and 
a])pears  as  a  sinus,  usually  with  a  protruding  granulation,  at  a  distant  part 
of  the  face  or  under  the  chin.  Sucli  cases  are  constantly  mistaken  for  cases 
of  disease  of  the  jawbone,  though  an  attentive  examination  will  show  that 
there  is  no  exposed  surface  in  the  jaw,  and  that  there  is  a  carious  tooth  sur- 
rounded by  thickened  and  inflamed  tissues.  Such  cases  arc  aptly  compared 
by  Mr.  Salter  to  cases  of  necrosis,  the  diseased  tooth  being,  in  fact,  a  seques- 
trum ;  and  their  treatment  must  be  precisely  the  same,  viz.  the  removal  ot 
the  tooth,  in  doing  which  great  care  must  be  taken  to  see  that  it  comes 
away  entire,  or  if  not  that  every  fragment  is  afterwards  removed. 

Necrosis  attacks  the  jaws  from  various  causes.  In  strumous  disease,  Kecrosis  of 
along  with  the  canes  of  the  teeth,  to  which  such  patients  are  so  liable,  por-  •' 
tions  of  the  jaw  not  unfrequently  perish,  and  becomiug  exposed  in  the 
mouth,  give  rise  to  a  foetid  discharge  which  poisons  the  breath,  and  in  some 
cases  is  a  source  of  real  danger,  from  the  cachexia  which  it  induces.  .  Necrosis, 
especially  of  the  lower  jaw,  often  follows  fracture.  But  there  is  nothing 
peculiar  in  the  pathology  or  treatment  of  such  cases,  except  that  the  surgeon 
will  be  more  anxious  than  in  other  regions  of  the  body  to  extract  the  seques- 
trum early,  in  order  to  free  the  patient  from  the  putrid  odour  which  it 
causes. 

There  is,  however,  a  peculiar  form  of  disease  which  affects  the  jaws,  Phonphonis 
caused  by  the  local  action  of  the  poison  of  phosphorus  in  persons  who  are  "**^"*"* 
exposed  to  the  fumes  of  that  mineral  in  lucifer-match  manufactories.  It  has 
been  abundantly  proved  that  the  disease  is  only  generated  in  those  who  have 
carious  teeth,  and  that  it  is  caused  by  the  acid  fumes  of  the  phosphorus 
(i.e.  either  phosphorous  or  phosphoric  acid)  dissolved  in  the  saliva,  and  so 
ap[)Iied  directly  to  tlie  exj)osed  alveolar  pi*ocess.  The  disease,  therefore, 
might  be  prevented  by  seeing  that  all  the  workpeople  had  healthy  teeth,  and 
by  the  use  of  a  mask  in  which  the  acid  fumes  would  be  stopped  by  passing 
the  air  through  a  sponge  or  some  fabric  saturated  with  a  solution  of  one  of 
the  fixed  alkalies  or  their  carl)onates.  But  the  use  of  the  amorphous  phos- 
phorus, which  does  not  give  off  any  such  deleterious  fumes,  and  which  is 
now  largely  used  to  form  the  coating  of  the  box  on  which  the  match  ignites, 
has  tended  more  than  any  such  precautions  to  diminish  the  prevalence  of  the 
disease,  which  is  accordingly  now  much  more  rare  than  it  was  some  years 
since.  The  same  consideration  renders  it  inexpedient  to  devote  much  space 
to  this  subject.*  The  advent  of  the  disease  is  marked  by  much  suffering, 
and  occasionally  by  considerable  bronchial  irritation  produced  by  the  fumes. 
The  diseased  periosteum  swells  up,  and  an  e^iormous  mass  of  spongy  bone 
surrounds  the  sequestrum,  eftp»'cially  in  the  Iow^t  jaw.  The  dead  bone  often 
takes  long  to  separate,  even  after  the  teeth  haNe  come  away,  and  when  it  is 
removed  an  enormous  mass  of  bone  is  left  to  replace  it.  In  some  cases  this 
new  bone  remains,  and  performs  all  the  functions  of  its  normal  prwlecessor. 
Even  when  the  whole  lower  jaw  and  both  condyles  liave  come  away,  the 

*  I  would  refer  the  reader  to  Dr.  Bristowe's  report,  'On  the  Manufactories  in  which 
Phosphorus  is  Pro<.luccd  or  Employwl ;'  'Fifth  Report  of  Med.  Off.  of  Privy  Council,'  1863 
and  to  Mr.  Salter's  article  in  the  4th  vol.  of  the  *  Syst.  of  Surgery,'  2nd  wl. 
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rt«pnxloced    bone    lias   Ix-en    lioth    nsofnl    and    moveable,    bdtijf 
attjirlied   by  Jigiiment  to  the    8kalh     In    otlier  eases  ilie    reproduced  J 
though  exut»erant  at  first,  has  withered  away  and  lefl  only  a  thin  scnr-hke 
bajKl,  no  that  the  patient  has  Iwcn  pcrnianently  deformed. 

The  main  tndieations  of  treatment  are,  lirst,  io  phiee  the  patient  in  a  part 
atmosphere  and  support  the  strength  ;  next,  do  ring  the  process  of  sepon- 
tion  to  hasten  it  as  far  as  may  be  and  libenite  tension  by  aB  free  ioeidons 
throogh  the  thickened  periosteum  as  maysoem  pmdent;  thtjn  to  remove  the 
sequestrum  at  the  earliest  possible  moment;  and,  finally',  as  Mr.  Salter 
Rnggests,  to  adapt  teetb  to  tiie  reproduoed  l>one»  and  imdeavour  by  providing 
it  with  a  function  to  avert  the  eonsecuiiTe  atrophy  to  which  it  its  sometimcc 
expoM^d* 

Mr.  Balrer  also  likens  to  this  phosphoiniij  disease  the  nrcroeis  of  ibo 
nlveular  proeess  whieh  sometimes  oeenrs  after  scarlet  fever  and  other  exttn* 
ihemata,  and  which  he  beliuA^es  to  be  prodiieed,  iii?  that  is,  by  the  application 
of  the  morbid  poison  to  the  jaw  exposed  by  the  presence  of  carious  Useik 
The  gums,  he  believes,  are  aflecfced  in  these  eases  in  the  same  way  as  the 
skin  is  by  the  fever- poison  ;  und  thus,  if  the  bone  is  exposed  by  caries  of  the 
teeth,  the  periustenin  may  become  implicated*  The  question  is  one  of  much 
pathological  interest,  but  its  surgical  bearings  are  the  same  as  those  of  any 
other  form  of  necrosis. 
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Tooth  tu mom's,  or  *  odon tomes,'  are  divided  by  Mr.  Salter  into  (1)  enamel 
nodules,  orpiubnicrged  cusps  on  toolh-ffings,  which  form  small  pearly  tumonrs 
consisting  of  a  thick  tubercle  of  enamel,  covered  by  enamel-palp.  These 
are  of  no  surgical  importance,  and  occasion  no  symptoms.  (2)  Kxosto^Ss 
or  over-development  of  the  crusta  peirosn,  which  sometinu^s  attains  a  siate 
that  j'cquirea  i^inoval ;  and  this  afieeliinj  niny  attack  one  tooth  after  another, 
according  to  Mr.  Salter,  causing  pain  which  will  persist  till  all  the  teelh  id 
one  or  both  jaws  have  been  extracted,  (if)  HypertiH:>pby,  or  ditatation  of 
the  flings,  which  difler  only  physiologically  from  exostoses.  The  symptoms 
they  cause  are  the  same,  nnd  they  e<|ually  demand  extniction.  (4)  Dentine 
excrescences  growing  from  the  dentine  into  the  pulp-cavity,  and  pT\>dut'iiig 
constant  and  severe  neui^algia,  which  requires  the  extraction  of  the  tcetk 
The  disease  cannot  be  n^cognisctl  till  after  removal.  (5)  Warty  teeth,  the 
*  dentinal  odoiitomcs '  of  Biijca,  in  wliich  one  or  more  teeth  are  aft'cctod  by  a 
hirge  lobed  waHj'  tumour  grtjwing  from  some  part  of  the  tootli  either  into 
tfie  mouth  or  into  the  substanre  of  the  jawbone,  and  composed  of  a  con* 
fused  mass  of  bony  structure  and  dental  tissnes.  The  chief  importance  of  a 
knowledge  of  these  tumours  is  to  avoid  tlse  removal  of  the  bone  in  the^^c 
cases,  as  the  siuiple  extniction  of  the  tooth  along  with  the  tumour  will  be 
sutlicient ;  but  if  the  growth  has  been  allow  ed  to  attain  extraordinary  sixe 
the  diagnosis  may  be  difficult. 

Fiually,  it  will  sutfxce  just  to  mention  tlie  polypous  tnmours  whieh  grow 
from  the  tooth-pulpj  cither  in  caries  or  after  the  fmcture  of  a  healthy  tooth. 
The  chief  surgical  imjmrtancc  of  tlie  latter  subject  is  that  such  fracture  k*(  a 
tooth  is  common  in  fractured  jaw,  and  that  the  growth  of  thia  polypousi 
tumour  fn>m  the  pulp,  which  is  acutely  sensitive,  may  prove  a  most  trouble* 
gome  compliaition  unless  it  is  detected  and  the  tooth  removed. 


TUMOURS   OF  THE  JAWS. 

Tumours  of  the  jaws  arc  best  described  as  cystic  and  solid,  innocent  and  Tumouw 
i.  .  ofthejair. 

malignant. 

The  true  cystic  tumours  in  the  bone  are  more  common  in  the  lower  than  Cysts. 
the  upper  jaw,  and  these  are  often,  if  not  always,  the  consequence  of  irritation 
around  the  sac  of  a  tooth  which  has  been  misplaced  or  ill-developed.  In 
many  cases  the  connection  is  rendered  obvious  by  the  f  ict  that  the  wall  of 
the  tumour  contains  one  or  more  teeth  more  or  less  imperfect  and  more  or 
less  misplaced ;  but  in  other  cases  the  connection  between  the  cyst  and  the 
teeth  can  only  be  a  matter  of  inference.  Small  cysts  are  also  found  in  con- 
nection with  the  fangs  of  perfect  teeth.*  In  other  ca^es  multilocular  cysts 
have  been  found,  i.e.  tumours  in  which  the  main  cavity  has  been  divided 
by  septa  into  two  or  more  secondary  spaces,  and  others  which  would  be  more 
correctly  described  as  a  congeiies  of  small  independent  cyst«.  Finally,  there 
are  cases  of  cystic  sarcoma  or  carcinoma,  i.e.  cases  in  which  a  large  cyst  is 
formed  in  the  substance  of  a  tumour  which  is  itself  more  or  less  malignant. 

The  subject  of  cysts  of  the  antrum  and  dilatation  of  that  cavity  is  so  Cysts  of  the 
closely  connected  with  that  of  cystic  tumours  of  the  jaw,  that  although  such 
cases  hardly  come  logically  under  the  designation  of  tumours  of  the  jaw — 
and  some,  in  fact,  are  hardly  to  be  styled  tumours  at  all — I  must  treat  of 
them  in  this  place. 

Most  of  these  cases  of  dilatation  of  the  antrum  appear  to  be  due  to  the 
development  of  cysts  in  the  substance  of  the  lining  membrane,  as  was  long 
ago  pointed  out  by  Mr.  W.  Adams  and  W.  Gimldos,^  the  cyst  being  formed 
by  the  dilatation  of  one  of  the  crypts  of  the  mucous  membrane.  In  some 
cases  such  cysts  are  very  numerous,  and  then  do  not  generally  increase  much, 
but  in  others  they  are  single,  and  their  constant  increase  may  lead  to  the  sus- 
picion of  a  tumour  of  the  jaw,  and  even  (in  one  lamentable  case  referred  to  by 
Mr.  Heath)  has  occasioned  the  total  i-emoval  of  the  jaw.  Usually,  however, 
they  are  easily  distinguishable  from  cancer  or  any  other  solid  tumour,  and  they 
are  spoken  of  as  dropsy  of  the  antrum,  and  used  to  be  regarded,  before  the  Dropsy  and 
publication  of  Mr.  Adams'  and  M.  Giraldes'  researches,  as  uniformly  due  to  ^^^^  ^ 
inflammatory  distension  of  the  entii^e  cavity,  sometimes  followed  by  suppura- 
tion or  abscess  of  the  antrum.  And  it  set»ms  certain  that  such  general 
irritation  followed  by  abscess  does  ejtist  in  some  cases,  being  in  all  probability 
caused  by  morbid  action  aiound  the  fangs  of  the  bicuspid,  canine,  or  first 
molar  tooth,  which  are  in  closely  pro.xiuiity  to  the  lining  of  the  antrum.* 
The  symptoms,  then,  of  a  large  cyst  developed  in  the  antrum  are  identical 
with  those  of  dropsy  of  the  antrum,  that  is  to  say,  general  distension  of  the 
upper  jaw  below  the  orbit,  with  some  aching  pain,  and  a  sensation  of  yield- 
ing or  perhaps  positive  crackling  on  pressure  above  the  alveoli ;  sometimes 
also  purulent  or  other  fluid  exudes  into  the  mouth  on  j)ressure,  and  in  cases 
of  abscess  the  distinctive  symptoms  of  suppumtion  may  have  been  noted.* 

The  treatment  of  cysts  and  of  distensions  of  the  anti-um  is  at  first  tlie 

'  See  Heath,  'Ou  Diseases  and  Injuries  of  the  Jaws,'  2ml  el.  p.  IGO. 

*  Ueath,  op.  cit.  p.  156. 

*  Ou  the  Anatomy  of  the  Antrum,  sec  Kilter,  in  *.Sy«t.  of  Surg.,'  2u<l  ed.  vol.  iv.  p.  3.36. 

*  In  very  rare  Ciiscb  (three  are  referred  to  by  Mr.  Sjilter,  op.  cit.,  p.  358)  abscess  of  the 
antrum  has  caused  amaurosis,  the  sight  returning:  on  the  relief  of  the  abECoss. 
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sanie^  uameij  to  niiLKe  u  acpeQdent  opening,  bj  ili-awbig  one  or  more  iedh 
if  they  are  carious  or  loose ;  or,  if  the  teeth  are  sound,  but  the  bone  much 
thinned  above  the  alveoli,  to  make  a  tx>1erablj  free  incision  tlii"ongh  the  mill 
of  the  antrum  in  that  position,  and  then  to  keep  the  cfivity  syringed  ODt  with 
Borae  disiivfeL'tant,  of  which  perhaps  Coitdy'a  flnid  dibit ed  is  the  best.  Simpla 
dropsy  and  a})see«s  will  yield  to  tliis  treatment;  bnt  if  the  enlarg-ement  ij 
due  to  a  cyst  it  may  be  neeesBary  to  enlarge  the  opening  suiFicienUjr  to 
8cra|>e  out  all  the  tissue  connected  with  the  cyst  or  cysts.  The  total  removal 
of  the  upper  jaw  can  never  be  required. 

The  other  cysts  in  the  lower  or  upper  jaw  require  free  mciHion,  tbi 
reraovtil  of  any  miMplaced  teeth  which  may  lie  found  in  their  interior,  and  the 
approximation  of  theii"  walls  by  well-adapteci  pressui-e  of  pad  and  baiidi*gei 
The  opening  into  the  tumour  must  always  be  kept  perfectly  free,  and  ytimo. 
lating  injections  are  thought  sometimes  to  hapten  the  closure  of  the  cv%L 
liemoval  of  the  jaw  has  been  pmctLsed  in  these  cases,*  and  it  might  perhaja 
become  necessary  if  the  simpler  operation  failed  to  give  effectnal  relief;  W 
it  is  genemlty  unjus.tifiable.  A  saffieiently  free  opening  can  almost  alwm 
be  obtained  in  these  eases  from  the  interior  of  the  nuinth, 

1  onglit  to  add  that  rare  must  l>e  exercised  in  the  case  of  any  supposed 
solid  tumour  of  the  jaw,  which  is  at  all  elastic,  to  make  sure  that  it  is  uotc^ 
the  cystic  variety,  for  many  cases  are  on  recoi-d  in  which,  after  extirpation  of 
the  jaw,  the  surgeon  has  been  shocked  to  find  tliat  he  was  dealing  w^itli  % 
simple  cyst  with  s^miewbat  thick  walla,  and  therefore  timt  the  patient  conld 
have  been  cured  without  any  mutilation.  The  condition  of  the  teeth  ali»o 
should  be  carefully  studied.  And  finally,  the  opposite  mistake  should  be 
avoided  of  taking  for  a  simple  cyst  that  which  is  only  a  cystic  formation  in  ft 
solid  luniour.  The  majority  of  such  eyst-bearing  tumours  will  be  maligna»it 
clinicalh%  though  perhaps  anatomieally  to  be  reckoncil  among  the  sarcomata. 
Tlie  solid  tumours  of  the  jaws  may  be  divided  into  the  innocent  and  the 
malignant. 

The  innocent  tumours  will  be  subdivided  into  fibi^us  or  tibroid,  cjartil*- 
ginous  and  osseous. 

The  most  familiar  of  the  tibroid  gi'owtha  are  called  cpnh.s,  fi-ora  their 
position  just  above  the  gums.  These  are  either  purely  tibrous  or  tibnj. 
celhdar  or,  as  is  frequently  the  case,  mixed  with  myeloid  elements.  TIio 
first  class  are  unquestionably  innocent ;  the  two  latter,  like  the  other  sar- 
comata, are  of  a  more  suspicious  chai-acter^ — i.e.  they  may  recur  locally — but 
they  are  baitlly  of  a  truly  malignant  or  canoe ro us  natum.  To  this  rule 
I  have,  however,  seen  two  exceptions  in  which  epitbeltoma  occurred  in 
the  situation  of  an  epulis.  Epulis  has  its  root  just  alw:»ve  the  teeth,  and 
frequently  from  tho  lining  membrane  of  one  of  the  aU^eoh  ;  at  other  times 
it  makes  its  appearanei^  at  some  distance  from  the  alveolus,  usually  on 
tlie  exterior,  in  I'arcr  cases  in  the  cavity  of  the  month  ;  but  in  these  casefl 
also  Mr.  Salter  *  suspeets  that  the  tumour  is  connected  primarily  with  the 
periodontal  mendmine  ;  and  even  in  eases  where  an  epulia  forms  on  fk  jnff 
apparently  etlentulous  it  will  bo  found,  according  to  Mr.  Salter,  that  soin* 
fangs  of  teeth  have  been  left  behind.  Epulis  is  more  common  in  the  upper 
than  in  tho  lower  jaw,  the  proporficui  being  fixed  by  the  same  author  at 
about  two  to  one. 

'  As  ill  a  celeb ntlid  case  opursilod  ou  by  Sir  B.  BrcKlie*  and  figured  in  *  Syst.  of  SuTg^' 
vol  iv.  p,  4.>0. 

«  \Syat.  of  SuTj./  2qJ  etl.,  vul.  iv.  p.  330. 


ENCHONDROMA.  5r,7 

The  treatment  of  epulis  consists  in  its  removal,  along  with  the  tissuo 
from  which  it  springs,  i.e.  the  periodontal  membrane,  or  the  lining  of  the 
alveoli.  Very  often  the  growth  of  the  epulis  has  completely  displaced  the 
teeth,  and  in  such  cases  all  that  will  be  necessary  is  to  cut  the  tumour  freely 
away  from  its  Imse  and  rasp  the  latter  away  from  the  subjacent  bone  with  a 
strong  knife.  This  will  cut  away  all  the  alveolar  tissue,  and  the  periodontal 
membrane,  if  any  is  left,  will  atrophy,  and  so  the  whole  tissue  from  which  the 
tumour  springs  will  ultimately  have  been  removed,  and  then  no  recurrence 
need  be  feared.  If  the  teeth  have  been  left  at  the  first  operation  and  recur- 
rence takes  place,  which  is  tolerably  often  the  case,  the  surgeon  must  bo 
careful  to  remove  them  at  the  second,  and  then  the  cure  will  probably  prove 
permanent.  But  in  inveterato  cases,  after  the  removal  of  the  teeth,  it  is 
necessary  to  clip  away  the  bone  to  some  extent  with  curved  cutting  forceps,  so 
as  to  make  sure  of  having  removed  the  whole  of  the  alveolar  portion  of  the 
jaw  ;  and  if  any  doubt  exists  on  this  point,  or  if  suspicious-looking  granula- 
tions sprout  from  the  wound,  some  strong  caustic  (of  which  the  pure  nitric 
acid  is  the  best)  must  be  unsparingly  employed.  Under  such  treatment  a 
definite  cure  may  be  confidently  promised. 

Fibrous  and  cartilaginous  or  fibro-cartilaginous  tumours  also  spring  from   Fibrous 
the  body  of  the  bone  unconnected  with   the  teeth.      The   antrum   is  the  i^®"'r*^^ 
favourite  seat  of  the  purely  fibrous  tumours,  and  here  they  often  extend   bone, 
widely  in  all  directions.     But  it  must  be  recollected  that  in  many  of  these 
cases,  as  in  Mr.  Hewett's  case  *  (quoted  by  Mr.  Pollock,  *  Syst.  of  Surg.*  vol. 
iv.  p.  4G3),  the  growth  which  has  been  taken  for  a  tumour  of  the  antrum 
really  springs  from  the  base  of  the  skull,  a  point  which  will  be  hereaft.er 
again  alluded  to.    Fibrons  tumours  are  also  found  springing  from  the  interior 
of  the  skull  and  expanding  the  bone  around  them.     In  one  curious  case,  re- 
ferred to  by  Mr.  Pollock,  in  the  Museum  of  St.  George's  Hospital,  there  is  a 
nucleus  of  bone  in  the  centre   of  the  tumour  ;  and  in  another,  which  Mr. 
Heath  describes,  in  the  College  of  Surgeons  Museum,  the  tumour  is  calcify- 
ing like  a  uterine  fibroid. 

The  diagnosis  of  these  fibrous  tumours  from  others  which  are  of  a  softer 
consistence  and  of  a  more  malignant  character  rests  on  their  slow  growth, 
their  regular  rounded  outline,  especially  in  the  lower  jaw,^  and  their  firm, 
uniform  consistence.  They  may  bleed  to  a  certain  extent  ^  from  the  constant 
irritation  to  which  they  are  subject. 

When  a  truly  fibrous  tumour  is  entirely  removed  along  with  all  the  bone 
from  which  it  springs,  it  will  not  recur.  The  numerous  instances  on  record 
of  recurrence  after  operations  of  this  nature  have  depended,  no  doubt,  on  the 
fact  that  the  tumour  was  not  purely  fibrous,  but  sarcomatous  in  part  or  in 
some  other  cases  on  imperfect  removal.  In  operating  on  a  fibrous  tumour, 
therefore,  it  is  desirable  to  cut  wide  of  the  tumour,  and  whenever  it  is  possible 
to  remove  the  whole  of  that  part  of  the  bone  from  which  the  tumour  springs. 

Cartilaginous  tumours  are  rare,  but  they  sometimes  attain  an  inunense  Enchon- 
sizo.     Mr.  O'Shaughnessy  removed  a  fibrous  enchondroma  from  the  upper  droma. 
jaw  which  was  nearly  as  large  as  the  patient's  head,  and  overlapped  the 
lower  jaw,  which  was  contained  in  a  groove  on  the  lower  surface  of  the 
tumour.     (Heath,  p.  243.)     In  the  Museum  of  St.  George's  Hospital  is  an 

'  *Med.  Chir.  Trans.,'  vol.  xxxiv.  p.  43. 

'  Tho  fibrous  tumours  of  tho  antrum  consist  of  a  great  number  of  large  lobes  which  pass 
into  all  the  spaces  commnnicating  with  that  cavity. 
»  Pollock,  op.  eit.,  p.  465. 


Triromis 


fTjaws. 


isot<>tiH* 


^f  III  JicfTi  tint 
tuiuour!«. 


Tuinoym  of 
the  nii- 
truui. 


rTiDrmimH  mass  of  oiicliotKlnmia  (sor.  xvii*  No.  G6),*  wliicrh  impltratps 
tip[>or  jaw,  bnt  Ls  chiellj  connected  with  the  base  of  the  skull,  A  few  olher 
cases  of  a  similar  natnro  are  recorded,  and  one  vras  operated  on  hy  Mr, 
Morgan,  of  Gny*B  Hospital,  with  some  success.  Mr.  Moore,  however,  in  afi 
att-eiiipt  to  remove  such  a  growth  foarid  the  disease  to  he  njy xomatoos,  and 
tlie  patient  died  on  the  table. 

Exostosis  of  the  jaws  is  often  of  the  ivory  variety,  as  in  the  case* 
figured  on  pp.  415-6 — the  foTrocr  from  the  lower,  the  latier  from  the  upper 
jaw.  For  the  main  considerations  relative  to  their  treatment  I  wonld  rdw 
the  reader  to  that  jilacc. 

Tiie  malignant  formn  of  solid  tumour  in  the  jaws  are  sareomatA  wnA 
carcinomata  ;  the  former  are  often  mixed  with  cysts,  the  solid  matter  Itciog 
nsually  of  the  round  or  8pindle-cclled  variety,  sometimes  myxomatoan. 
Meyeloid  tumonrs  are  more  common  in  the  form  of  epulis  than  as  disease* 
of  the  body  of  the  bone,  and  are  usually  irmocent,  though  to  both  rules  tli 
ait)  many  exceptions,  Caocerotis  tumours  ai^  usually,  if  not  always^  of 
med  u  1 '  ary  \iiriet y , 

These  forms  of  tumour  of  course  demand  complete  and  free  removal,! 
seen  early  enotigh ;  hut  the  prognosis  is  highly  unfavourable.     In  all  cases 
that  I  have  had  the  opportunity  of  watching  recnrrence  has  taken  place  vet 
early. 

It  appears  probalde,  from   eases  recorded   by  Mr,  WagstaflTe   and 
Htath,^  that   in   some  of  these  ca^es  of  cystic  sarcoma  the  disease  *  oou 
mences  in  the  mucous  or  submucous  glanrls  of   the  gum  and   check,  afl 
only  subsequently  invades  the  jaw/     ^(r.  Heath  ix»fer*8  to  a  case  under 
Skey*s  care  in  which  the  outer  wall  of  both  the  upper  and  lower  jaws  ^ 
involveti     The  disease  was  freely  cut  away,  anj   the  patieut  made  a 
reeoveiy. 

Any  of  these  forms  of  tumour  may  originate  in  the  antrum  of  Highmor 
Some  tumours  of  the  antrum  arc  purely  fibrous,  others,  no  doubt^  glanduli 
or  adenomatous— i.e.  morl;>id  imitations  of  the  glandular  tissue  of  the  mac 
membmne  lining  the  antrum.     I  have  ah-eady  Tcforred  to  the  existence 
exostosis  in  the  antrum,  and  the  occurrence  of  malignant   tumour  is  ui 
luckily  only  too  common. 

The  diagnostic  stgii  of  a  tumour  having  its  origin  in  the  antrum  is  tlia 
it  expands  the  walls  of  that  cav4ty  in   various  directions,  so  as   to  invad 
several  of  the  splices  with  which  the  antrum  is  in  relation.     It  presses  latemU 
into  the  nostril,  downwaixls  into    the  mouth,  upwards  into  the  orbit, 
wards  into  the  pharynx  or  plerygomaxillary  fossa,  and  outwards  into 
Eygomatic  and  t^jmporal   fossa?,  and  very  commonly  in  many  or  all  the 
directions  at  once.     A  tumour,  however,  growing  from  the  base  of  the  ska 
may  so  envelope  the  upper  jaw  as  to  grow  in  several  of  these  directions,  i 
exemplified  by  Sir.  Hewett^s  case  above  mentioned,  so  that  the  diag^ne 
should  not  be  arrived  at  without  careful  examination. 

The  origin  of  a  tumour  from  the  antrum  is  a  matter  of  importano 
because  then  the  surgeon  may  be  confident  of   removing  the  whole  ot  it^ 
atta(?hmeut.     The  complete  exci.sion  of  the  upper  jaw  removes  every  part  i 
the  an  tram,  and  is  therefore   much  more  satisfactoiy  than   opeiTitions  o^ 
tumours  oftlie  base  of  the  skull  can  ever  bo. 


'  See  also  'Path,  Ttjiiib.,'  vuL  x.,  for  n  dt^n^nytmn  of  thi«  case,  with  a  dmwiiig. 
*  Wngstuffe,  '  Piitli.  Tmni..'  vol,  ixii.  ;  lltalli,  op,  cit ,  p.  303. 
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Tbo  upper  jaw  may  be  removed  either  partially  or  entirely.  In  the  Operations 
partial  removal  the  orbital  plate  is  left  behind,  while  in  the  other  opera-  **"  ejaws. 
tion  not  only  the  entire  maxilla,  but,  if  it  is  wished,  the  malar  bone 
also,  may  be  excised.  The  plan  formerly  in  use  was  to  make  two  in- 
cisions, one  somewhat  vertical  from  the  inner  angle  of  the  orbit,  coasting 
round  the  nose  and  dividing  the  lip  in  the  middle  line  to  its  free  edge  ;  the 
other  sloping  down  from  tl  e  malar  prominence  (or  if  the  whole  malar  bone 
also  is  to  be  removed,  from  the  zygoma)  to  the  outer  angle  of  the  mouth. 
But  these  extensive  incisions  are  rarely  necessary.  A  single  cut  running 
under  the  lower  border  of  the  orbit,  and  embracing  more  or  less  of  the 
extent  of  that  cavity  as  may  be  thought  necess:iry,  and  extending  from  thence 
along  the  outer  side  of  the  nose  through  the  lower  lip,  enables  the  opei'ator 
to  turn  back  as  large  a  flap  of  the  cheek  as  is  ordinarily  necessary ;  one  or 
two  of  the  front  teeth  should  bo  di*awn  at  the  commencement  of  the 
operation.  If  the  facial  or  any  large  artery  has  been  divided  it  is  to  be 
tied.  Then  the  two  upper  jawbones  are  separated  from  each  other  by  a 
cut  with  the  saw  or  bono  nippers,  the  ascending  process  of  the  superior 
maxillary  bone  is  cut  across,  and  the  malar  divided  from  the  superior 
maxillary  by  notching  it  with  the  saw  and  then  completing  the  division 
with  the  forceps.  Now,  on  twisting  the  bone  with  the  lion-forceps  it  will 
become  loose,  and  is  to  be  severed  from  the  soft  palate  and  its  remaining 
attachments  with  the  knife.  In  doing  this  the  internal  maxillary  artery  is 
sometimes  divided,  but  as  there  is  now  a  largo  and  free  opening  there  will  be 
no  difficulty  in  securing  it.  The  large  gap  is  to  bo  filled  with  a  piece  of  dry 
lint,  and  the  soft  parts  united  with  numerous  sutures  and  a  harelip  pin  or 
two.  Recovery  is  generally  rapid.  A  large  gap  will  be  left  in  the  mouth, 
which  must  be  filled  up  with  an  obturator. 

If  only  the  body  of  the  bone  is  to  be  removed,  the  orbital  plate  being  left.  Partial  re- 
after  severing  the  ascending  process  of  the  superior  maxillary  bone,  the  cut  J^^^  ja,^. 
is  to  be  extended  outwards,  with  a  keyhole- saw  or  cutting  forceps,  beneath 
the  orbit,  until  the  whole  of  the  wall  of  the  antrum  has  been  separated 
from  its  roof,  and  then  the  loosened  bone  is  to  be  twisted  out  with  the  lion 
forceps.  This  operation  is  used  chiefly  to  obtain  access  to  the  base  of  the 
skull  in  the  case  of  fibrous  nasopharyngeal  polypus.  The  end  is  attained 
with  less  deformity  than  if  the  entire  bone  be  removed. 

Finally,  Langenbeck  has  devised  an  operation  in  these  cases  which  he   Lancen- 
denominates  *  the   osteoplastic   resection    of  the   upper  jaw.*      Instead   of   *^^'j   ^ 
removing  the  soft  parts   fiom   the  jaw  *  the  requisite  incisions  are  made   resection  of 
down  to  the  bone  at  once,  the  bone  is  sawn  through  in  the  same  incisions,   »PP«''J*^* 
and  the  portion  thus  forcibly  detached  turned  inwards,  without  otherwise 
dividing  it  from  its  connection  with  the  nasal  and  frontal  bone.    The  tumour 
is  then  removed  from  behind  the  bone,  and  the  latter  replaced  in  its  original 
position.     No  incision  is  made  at  the  place  where  this  bending  or  fracture 
must  necessarily  occur.* — Pollock. 

1  must  refer  the  reader  to  the  original  (*  Deutsche  Klinik,*  1859  and  1861) 
for  details  as  to  this  plan  of  treatment.  It  has  not  commended  itself  to 
Burgeons  in  this  country,  nor  do  I  believe  that  it  is  now  in  much  use 
anywhere. 

Operations  on  the  lower  jaw  maybe  conducted  entirely  inside  the  mouth.   Removal 
if  only  a  portion  of  its  thickness  is  to  be  removed ;  but  when  any  part  of  the  p^***"^®' 
whole  depth  of  the  bone  is  to  be  taken  away  an  external  incision  will  be 
required. 
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The  whole  of  one  «idc?  nf  the  lower  jaw  may  l>e  removed  bv  making  all 
incision  througli  the  inidJle  lino  nl*  the  lower  li|>  antl  along  the  lower  bonier 
of  the  jaw  to  the  sitxmtion  of  tlie  articulation^  denuding  tho  aoterior  finrfice 
of  the  bone  and  tying  the  arteries^  sawing  through  the  bone  in  the  middle 
line,  cutting  tho  muscles  iijyi  mucous  membrane  away  from  its  inner  sorfnoe, 
then  seising  tho  Ixvno  with  the  lion  forceps  and  twisting  it  out,  so  as  to  dis- 
locate it  from  the  skull,  any  remains  of  the  ligaments  being  tonched  with  the 
knife,  which  is  kept  very  close  to  the  bone  in  order  to  aroid  the  exteniE) 
carotid  arteiy.  In  this,  as  in  nil  other  extensive  operations  on  the  lower  jair, 
the  tonguo  should  l>e  commanded  by  a  stout  li^ture  passed  through  tt  before 
the  o]K*niiion  m  begun,  otherwise  the  patient  may  be  in  danger  of  sufiboitioii 
from  its  falling  hixck  over  the  entrance  to  the  larynx.  If  it  is  ncoeas&nr  to 
I'emove  the  whole  jaw,  the  same  operation  may  be  repeated  on  both  sidc«,  or 
the  ineiaion  through  the  middle  line  of  the  lip  may  l>e  dispensed  with,  the 
whole  of  the  lower  lip  and  lower  part  of  the  face  being  turned  off'  the  Ixme 
by  a  free  incision  from  one  side  to  the  other,  after  which  the  bone  is  divided 
in  the  centre  and  its  two  halves  dissected  out  as  before. 

Finally,  I  must  say  a  few  words  aljout  that  veiy  troublesome  affect icm 
which  consists  in  permanent  closTirc  of  the  jaws.  In  rarer  cases  this  is  oauJied 
by  ankylosij*  of  the  temporomaxillary  joint,  but  more  commonly  by  the  de- 
struction of  the  mucous  lining  of  the  mouth  by  sloughing  from  cancmm  oris 
or  mercurial  poisoning,  by  phagedopnic,  or  by  lupoid  ulceration,  and  the  sub- 
stitution for  it  of  a  cicatricial  tisane,  which  w^ill  go  on  for  years  contracting 
more  and  more  tightly,  and  in  which  bone  is  sometimes  develo|ied.  In  the 
Rlighter  cases  of  this  cicatricial  contraction,  m^  in  other  cicatrices,  it  may  be 
possible  to  stretch  the  cicatrix  and  keep  it  Btretched  by  mechanical  means,  just 
a«  is  done  in  contt'actions  of  burns.  But  when  the  contraction  is  formidable 
1  have  never  seen  this  plan  successfui  Two  operations  have  been  proposed 
for  the  partial  relief  of  the  painful  consequences  of  this  iufirmitj,  by  esta- 
blishing a  false  joint  in  the  lower  jaw.  One  (Rizzoli's)  consists  in  diTidiog 
the  jaw  from  within  tho  mouth  with  a  fine  saw,  and  preventing  the  union  of 
its  segments  either  by  constant  motion  or  by  inserting  a  piece  of  gr?: 
between   tbcni.     This,  however,  is  now  ramly  practifjed,  being  :i  Sjf 

less  efBcient  than  Esmarch's  plan  of  dividing  the  jaw  by  an  external  mcisian 
in  front  of  the  cicatrised  part  and  ttiking  a  wedge-shaped  piece  out  of  il* 
This  operation,  if  practised  fairly  in  front  of  tho  cicatrix,  is  said  by  Mr. 
Heath  to  yield  good  and  permanent  resnlts.  Or  attempts  may  be  made  to 
divide  the  tissues  between  tho  bones  and  screw  the  bones  apart  by  instru* 
ments  applied  between  silver  shields  moulded  to  tho  upper  and  lower  jaw. 

In  contraction  from  ankylosis  the  ramus  of  the  jaw  should  be  divided 
with  a  fine  saw  as  near  the  joint  as  is  found  practicable,  and  a  small  piece 
removed*     This  can  be  effected  without  external  incisions. 

I  must  refer  the  reader  to  Mr.  Heath's  work  for  a  full  descnption  and 
discussion  of  these  rare  and  somewhat  unsatisfactory  cases, 


DISEASES   OF  THE   NOSE. 


The  diseases  of  the  nose  are  divided  natui'ally  intt)  those  of  the  extcn^nal 
parts^the  skin  and  cellular  tissue  j  and  those  of  the  interior — the  bonet^ 
cartilages,  and  mucous  meml>nine. 

The  commonest  affection  of  the  external  part^  of  the  nose  is  that  to 
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which  the  name  of  Acne  rosacea  is  generally  applied,  though  the  name  may   Dirieaae  of 
not  be  an  exactly  appropriate  one,  acne  being  considered  to  be  in  all  cases  an  {^^2^" 
affection  of  the  sebaceous  follicles ;  while  in  acne  rosacea,  though  the  seba-  parts, 
ceous  follicles  may  in  many  cases  be  affected,  in  others  they  certainly  are  not.  Acne  ro- 
The  disease  in  its  simple  form  consists  in  an  injection  of  the  capillaries  of 
the  skin,  which   produces   a  red,  shiny,  greasy  appearance,  in   some  cases 
limited  to  the  tip,  at  others  extending  over  the  whole  of  the  organ.     The  ' 
sebaceous  follicles  may  be  also  affected,  and  in  those  cases  the  skin  is  marbled 
and  irregularly  knobbed.     The  simple  form  of  acne  is  more  common  in 
women  than  in  men,  and  is  generally  developed  about  the  cessation  of  the 
menstruation,  with  which  function  it  seems  to  have  some  unexplained  con- 
nection.    In  the  male  sex  it  may  be  referred  to  disorders  of  digestion,  expo- 
snre  to  the  weather,  or  other  sources  of  ill-health,  but  seems  to  have  no 
necessary  connection  with  intemperance.     The  *  acne  hypertophica,*  *  spirit- 
drinker's    nose,'    vulgarly   'grog-blossoms,'  is   a  severer   form  of  the  same 
complaint,  due  to  the  abuse  of  wine  or  alcohol,  in  which  the  sebaceous  glands 
are  always  much  affected,  and  which  is  followed  by  enormous  hypertrophy, 
producing  the  pendulous  masses  called  lipoma,  which  are  so  familiar  in  old  Lipoma 
topers.  ^•«»- 

In  all  cases  of  acne  the  first  care  of  the  surgeon  is  to  ascertain  if  possible 
whether  any  inordinate  indulgence  in  the  pleasures  of  the  table  has  given 
rise  to  the  disease,  or  whether  it  is  connected  with  any  obstruction  to  the 
menstrual  discharge,  and  to  counteract  such  deleterious  agencies  by  gradual 
and  judicious  treatment.  Local  applications  are  numerous,  and  are  chiefly 
of  the  stimulating  kind.  Hot  bathing  of  tlie  part,  followed  by  the  appli- 
cation of  a  lotion  of  the  perchloride  of  mercury,  one  or  two  grains  to  the 
ounce,  is  said  by  Mr.  Durham  to  be  efficacious  in  the  milder  cases.  Soaps 
of  carbolic  acid  or  some  salt  of  sulphur,  or  pastes  of  these  substances  laid 
on  the  ports  overnight  and  washed  off  in  the  morning,  or  ointment  of  iodide 
of  sulphur,  may  be  tried  in  more  advanced  cases.  In  obstinate  cases  Hebra 
recommends  longitudinal  incisions  to  be  made  through  the  hypertrophied 
parts,  and  after  the  bleeding  has  somewhat  ceased  to  brush  the  surface  of 
the  incisions  over  with  Liq.  Hyd.  Perchloridi.  But  when  the  pendulous 
masses  called  lipomata*  are  developed  nothing  short  of  their  extirpation  will 
do  any  good,  and  the  opei*ation  is  often  quite  successful,  though  in  patients 
of  this  kind  erysipelas  and  other  complications  are  of  course  to  be  appre- 
hended. The  best  plan  is  to  make  a  free  median  incision,  and  others  at  the 
sides,  turning  flaps  down  sufficient  to  cover  the  framework  of  the  nose  with- 
out any  tension,  remove  the  intervening  mass,  and  unite  the  flaps.  Care 
must  be  taken  not  to  open  the  interior  of  the  nose  by  cutting  through  the 
cartilages,  so  that  the  left  forefinger  must  be  kept  in  the  nose. 

The  nose  is  peculiarly  subject  to  the  forms  of  ulceration  spoken  of  at  Lupous  and 

p.  383  as  lupous  and  rodent  ulcers,  but  I  need  add  nothing  here  to  what  is  ^cer^ 

said  there  and  in  the  chapter  on  Diseases  of  the  Skin  on  that  subject.    Epi-  Cancerous 

thelioma  also  is  not  uncommon  at  the  angle  of  the  nose,  and  should  be  early  diaeases. 
and  freely  removed  with  the  knife,  caustic  being  applied  to  the  section  if  any 
tissue  in  it  looks  suspicious. 

Congenital  absence  of  the  nose  has  been  recorded,  and  it  has  even  been   Malfonna- 

tion. 

'  The  name  is  so  far  inappropriate  that  the  tumours  are  not  fatty,  Imt  consist  of  hyper- 
trophied skin  and  sebaceous  t\)lliclcs  with  connective  tissue. 
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said  tliat  phj.sile  npprations  have  buon  performed  for  it^  cm*e ;  bnt  T  Con- 
fess that  I  do  not  understand  bow  any  surgical  operation  eould  restore  any* 
tinng  like  the  mitund  uppeaniuce  in  snch  cases.*  But  in  cases  (whieli  are 
ako  very  rnre)  of  eoti^'^enitjil  occlusion  of  one  or  botli  nostrils,  or  of  adliej^ton 
between  tlie  noBlril  and  septum,  an  operation  may  be  of  the  greutcst  seririee, 
and  shouhl  he  at  once  undertaken,  since  the  obstruction  much  interferes 
with  sucking.  The  obstruction  is  sometimes  merely  membranous,  while  j*t 
other  times  a  considerable  depth  of  tissue  has  to  be  penetrated.  A  free 
opening  into  the  nasal  cavity  shouhl  be  secured  and  kept  permanently 
dilated  by  means  of  a  metal  or  gum  eatbeter  retained  for  many  weeks,  and 
the  e^aae  should  be  watched  to  prev'enfc  rerontraction.  Similar  in  principle 
should  be  the  trtatment  of  occlusion  or  narrowing,  the  result  of  cicatrisation, 
the  usual  cause  for  which  is  lupus;  but  here  the  prospects  of  cure  are  far 
less  rncouraging,  since  the  tissue  of  the  cicatrix  lends  to  recontract.  The 
constfl,ut  expansion  of  tents  of  laminaria  may,  however,  ultimately  overcome 
this  tendency  if  the  patient  will  persevere. 

Deviations  of  the  nose  are  very  common  to  a  slight  and  hardly  percep- 
tible extent.  But  sometimes,  wliether  a.s  the  result  of  injury  or  a^i  a  con- 
genital formation,  the  septum  inclines  bo  much  to  one  side  as  almost  to  clost» 
one  i^ostril,  while  the  turbinated  bone  on  the  opposite  side  projects  so  mucli 
into  the  other  as  to  he  mistaken  for  a  tnnjonr.  A  little  attention  will  enable 
the  surgeon  to  avoid  this  error  and  explain  the  nature  of  the  case;  bnt  no 
treatment  has  as  yet>  I  believe,  proved  snccessfal,  though  removal  by  the 
knife  of  a  portion  of  the  cartilaginous  septnm  is  recommended  by  Professor 
Grosa^ 


of tho  in- 
teriiirof  (he 
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The  examination  of  the  nasal  cavity  may  be  made  from  t]ic  nostril,  for 
vvhicli  purpose  special  instruments  are  contrived;  but  the  spoon  end  of  a 
dii'cctor,  or  a  couple  of  directors  introduced  on  opposite  sides,  will  serve  well 
enough:  or  by  means  of  careful  probing— very  necessary  in  the  search  for 
foreign  bodies  :  or  by  reflicteJ  light  from  the  mouth,  by  which  the  posterior 
nares  may  bo  illumiuated,  as  will  be  explained  in  speaking  of  Larj'ngoscopy, 
of  which  this  examination,  '  Rhinoscopy,'  i^  a  variety.  It  is  a  very  diffirnlt 
method  of  examination,  but  has  afforded  useful  results  in  cases  of  foreign 
bodies  impacted  in  the  respiratory  pharynx,  and  in  tumours  situated  near 
the  posterior  nares. 


Rhino- 
ljtht2)i« 


I  have  already  spoken  of  foreign  bodies  in  the  nostril  (p.  165)  and  of  the 
importance  of  delecting  and  extracting  them  at  the  earliest  possible  moment. 
Such  bodies  sometimes  attract  inspissated  mucous  and  purulent  secretions, 
and  thus  form  the  nuclei  of  rhinolithes,  or  nose-stonet?,  which  Are  found, 
though  rarely,  iu  the  inferior  meal  us,  while  at  other  times,  as  it  seems,  such 
concreticns  form  without  any  foreign  ntielmis;  and  in  any  case  of  constant 
discharge  and  inflanxmatioT),  for  which  no  cause  is  obvious,  it  ia  important  to 
examine  the  meatus  thoroughly  for  one  of  these  concretions.  When  detected 
it  must  be  removed  entire  if  possible,  otherwise  it  can  probably  be  crushed 
with  a  tolemhly  stmit  pair  of  forceps  and  the  f ragmen tB  extracted  or 
syringed  out. 


EpMaxJ*.  Epistaxi??,  or  bleeding  from  the  nose,  is  a  very  common  affection,  l>oth 

in  youth  and  old  age*     It  occurs   in  consequence  of  injuries,  though   rari'ly 

*  Swj  Holmes  *Surg.  Dis.  of  Chiklhood,'  2nil  ed.  p.  128. 
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to  any  great  extent.  In  fractures  of  the  base  of  the  skull,  as  pointod  ont 
above  (p.  142),  it  is  sometimes  copious  and  persistent.  But  the  cpistaxis  * 
which  is  usnally  the  subject  of  treatment  is  spontaneous.  In  yonth  this  is 
rarely  of  much  consequence,  except  in  persons  the  subjects  of  the  hemor- 
rhagic diathesis.  Any  slight  congestion  will  induce  epistaxis  in  sonie  chil- 
dren, but  it  will  almost  always  subside.  There  are  many  ways  of  treating 
it  iu  popular  use,  and  their  success  is  generally  to  be  explained  by  the  spon- 
taneous cessation  of  the  discharge.  Cold  to  the  spine,  as  by  dashing  cold 
water  in  the  nape,  or  *  the  nursery  remedy  of  slipping  a  cold  key  down  the 
back,'  or  raising  the  arms  vertically  above  the  head,  certainly  seem  to  stop 
the  bleeding.  But  the  direct  application  of  cold,  as  by  washing  out  the  nose 
with  ice-cold  water  or  passing  pieces  of  ice  into  the  nostril  and  applying 
ice-cold  lotion  to  the  forehead,  is  still  more  efficient. 

In  young  women  epistaxis  is  sometimes  vicarious  when  the  menstrual 
discharge  is  suppressed,  and  then  requires  no  treatment  except  that  which 
is  directed  to  the  re-establishment  of  the  natural  function. 

In  fevers  and  scurvy  epistaxis  is  liable  to  occur,  and  sometimes  can  only 
be  suppressed  by  plngging  the  nose. 

In  advanced  life  epistaxis  is  often  indicative  of  cerebral  congestion,  and 
in  such  cases  must  be  regarded  with  anxiety,  though  in  itself  and  for  the 
time,  if  not  excessive,  it  will  probably  avei-t  graver  mischief. 

Obviously,  then,  the  treatment  will  depend  on  a  knowledge  of  the  cause, 
and  as  a  general  rule  there  is  little  occasion  for  any  violent  attempt  at  snp- 
pressing  the  ha?morrhage.  It  usually  subsides  of  itself,  having  done  only 
good.  If  it  seems  necessary  to  suppress  it  by  surgical  means,  a  free  washing 
out  of  the  nose  by  the  method  to  be  presently  described,  as  Dr.  Thudi- 
chum's,  with  ice-cold  water,  or  with  some  astringent  solution,  hardly  ever  fails 
to  stop  it,  except  in  the  case  of  the  depravation  of  the  blood  by  the  hajmor- 
rhagic  diathesis,  or  by  fever  or  scurvy,  in  which  cases  and  in  some  of  the 
more  violent  hiemorrhages  of  later  life  it  may  be  necessary  to  plug  tho 
nares. 

Plugging  the  posterior  narcs  is  most  easily  effected  by  means  of  Bellocq*8  Plugging 
sound,  here  figured.     The  sound  is  hollow,  and  carries  a  stilet  of  whalebone  *^®  nares. 

on  a  handle.     The  stilet  has  a  large 
(ilNjP^B^lBi^l^^^^^^^  eye    at    its    end.     It    is    introduced 

along  the  floor  of  the  nostril  into  the 
pharynx,  and  then  by  pressure  on  the 
handle  the  whalebone  stilet  is  made 
to  protrude,  and  curves  round  the  soft 
Fio.2«7.  Boiiocq-8  sound.  P^^^te  into  the   mouth.     The   eye   is 

drawn  out  as  far  as  it  will  come  (fig. 
2G8),  and  the  string  on  which  the  plug  is  fastened  is  then  passed  into  the 
eye,  and  by  withdrawing  the  instrument  the  string  is  brought  out  of  the 
nose.  There  is  then  nothing  to  do  but  to  draw  the  plug  up  to  the  posterior 
nares.  The  plug  should  be  fastened  in  tho  middle  of  a  long  piece  of  string. 
It  should  be  made  of  lint  or  sponge,  and  its  size  should  be  that  of  the  first 
joint  of  the  surgeon's  thumb,  which  is  a  little  more  than  the  size  of  the  pos- 
terior nares  ;  so  that  the  plug  cannot  be  drawn  into  the  nose.  When  lodged 
in  the  posterior  nares  there  arc  two  ends,  one  projecting  from  the  nose,  the 
other  from  the  mouth.  On  the  one  which  pi  ejects  from  the  nose  a  plug 
should  be  strung,  which  fills  the  anterior  nares,  and  on  this  the  thread  should 
be  firmly  tied,  so  that  both  plugs  are  kept  securely  in  position.     This  is  best 
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done  by  aewii>ff  tlie  string  into  the  sob-itanoe  of  the  plug  and  maldng  all  fast 
with  a  secure  knot.  If  hnth  nares 
are  plugged  the  strings  shoiili!  thoa 
be  tied  together.  The  other  string 
wliicli  emorgca  from  tlie  month  is  to 
he  left  loosely  tied  to  the  anterior 
string,  or  secured  on  the  cheek  with 
a  piece  of  strapping,  bo  a,s  not*t<o  irri- 
tate the  soft  palate.  It  is  very  useful 
in  Avithdniwing  the  plug.  If  Bellocq's 
sound  13  not  at  hand  a  soft  gnm 
catheter  is  to  be  taken  and  perforated 
opposite  Ha  eye,  so  aa  to  make  it  into 
a  gigantic  needle.  Tliis  is  passed 
thi'ougb  the  nose  into  the  phar^Tix,  and 
its  end  is  caught  there,  brr»ught  out  of 
the  mouth,  and  threaded,  Tho  plugs 
a IX*  very  incnnvcnient  to  the  patient, 
especially  when,  a«  h  usually  the  case,  hotb  nostrils  retjaire  plogging,  since 
he  can  only  sleep  with  the  mouth  open,  and  tlje  strings  arc  very  mnch  in 
his  way.  They  may  he  reniovod  iu  about  two  daya.  The  anterior  plug  l)eing 
removed,  an  iutervrtl  of  an  boar  or  two  may  be  given  Ui  see  whether  any 
bleeding  persist.*!.  If  not,  by  cutting  the  anterior  string  and  dittwiog  on  thts 
posteriori  the  plug  is  at  onco  removed  from  tlio  posterior  nares. 


/ 


Firt.  Mil. 


Chronic 
lliickentri^ 
of  the 
pituitary 
mow  bra n<*. 


ChroTuc  coryza  is  a  troublesomo  complaint,  which  sometimes  lasts  for 
years  or  for  life^  producing  no  oziena  or  other  nnpleasaui  symptoms  beyond 
catarrtial  discharge  and  loss  of  the  sense  of  smell.  In  other  enses,  and 
especially  in  strumous  children,  the  maeous  membrane  becomes  ehronirallv* 
thickened,  es[>ecially  over  the  end  of  the  inferior  turbinated  l>one»  giving  nt 
first  siglvt  the  impression  of  a  polypus,  and  being  very  often  mistitken  for 
one,  tbougti  most  easily  distiuguislied  from  it,  l*y  the  absetioe  of  any  stalk, 
by  the  immohility  of  the  thickened  membrane,  and  by  its  i*ed,  opaque  tJntv 

The  treatment  of  these  chi^>nic  atfectituTs  of  the  pituitary  mendjrane  ia 
difficult.  When  the  chronic  thickening  is  ohvimisly  connected  with  struma 
the  constitutional  cacliexia  must  be  treated  mt^re  than  the  local  disoasei 
though  the  persevering  application  of  astringents  and  stimulants  ettlier  is 
piwder,  lotion,  or  pulverised  and  injected  into  the  nostril,  seems  often  to  do 
good.  I  have  seen  cases  where  it  has  seemed  to  me  tliat  the  mistlike  of 
taking  the  thickened  membrane  for  a  polypus  and  tearing  part  of  it  off 
has  done  good  instead  of  harm,  though  I  should  not  venture  to  recommend 
the  practice. 

One  of  the  most  terrible,  as  it  is  also  one  of  the  commonest,  of  tJic 
maladies  which  rttFcct  tbc  nose  is  ozncna,  or  fa-tid  discharge  from  the  nostrils. 
This  occurs  from  many  causes,  of  which  syphilis  and  struma  are  the  chief, 
but  fi^quently  also  from  no  definite  exciting  cause,  as  far  qs  our  investiga- 
tion enables  us  to  determine.  Tfie  mucous  membrane  lieconii'S  inflanied, 
possibly  more  or  less  ulcerated,  and  covered  with  crusts  of  inspissated  dis- 
charge. There  is  also  a  horrible  odijur  not  easy  to  desci'ibe,  though  wben 
one©  experienced  impossible  to  forget ;  the  discharge  seems  to  disappear 
down  the  pharynx ;  at  least  none  is  pert'cptilile  c»xternally  in  most  cases. 
True   07Ji?na   often   lasts  for  years    without  any   further  changes,   bat    the 


OZ/ENA.  565 

sjpliilitic  variety  will  spread  to  the  bones  and  cartilages,  external  openings 
will  form,  and  the  nose  will  be  destroyed. 

The  victims  of  ozasna  are  usually  young  children,  and  their  infirmity 
secludes  them  from  the  society  of  their  playmates  and  interferes  with  their 
education,  as  well  as  rendering  them  miserable  by  the  persistent  odour. 

The  first  thing  in  the  management  of  this  disgusting  complaint  is  to 
ascertain  its  cause.  I  have  already  dwelt  on  the  imjwrtanco  of  making  sure 
of  the  absence  of  foreign  substances  or  nasal  concretions.  I  have  brought 
many  a  case  of  so.callcd  ozcena  to  an  end  by  removing  a  foreign  body.  The 
cure  of  the  syphilitic  oza>na  must  be  undertaken  by  antisyphilitic  measures, 
and  by  the  application  of  mercurial  vapours  and  lotions.  It  is  a  pheno- 
menon generally  of  a  late  stage  of  syphilis  or  of  the  congenital  disease. 
When  it  has  spread  to  the  bones  abscesses  must  bo  opened  and  the  general 
health  attended  to  ;  but  the  shape  of  tlic  features  will  hardly  be  pre- 
served. 

In  strumous  ozaana  the  use  of  cod-liver  oil  with  arsenic  or  of  iodide  of  iron  Thudi- 
is  generally  indicated,  and  in  this  and  the  idiopathic  form  the  use  of  the  nasal  ^^'' 
douche,  as  explained  by  Dr.  Thudichuni,*  is  of  the  greatest  importance.  This  douche, 
method  of  aj^plying  solutions  to  the  nose  rests  on  a  fact  first  noticed  by  E. 
H.  Weber  of  Leipzig,  that  when  the  patient  inspires  deeply,  and  only  through 
the  mouth,  the  soft  palate  is  so  drawn  against  the  posterior  wall  of  the  pharynx 
that  the  nose  and  respiratory  pharynx  may  bo  filled  with  fluid  which  will 
run  from  the  nostril  into  which  it  is  injected  over  the  pharynx  and  out 
of  the  other  nostril  without  running  down  into  the  mouth  or  cosophagns. 
The  apparatus  necessary  is  a  receiver  for  tlio  fluid,  which  must  be  raised 
over  the  patient's  head  to  a  sufficient  height  to  ensure  the  requisite  force 
of  stream,  so  as  to  loosen  the  crusts  from  the  menibnine,  an  indiarubber 
tube  proceeding  out  of  the  receptacle  and  a  nozzle  which  will  fill  the  nostril 
complet^»ly,  so  as  to  prevent  any  reflux.  The  patient  is  then  to  sit  with  his 
mouth  open  breathing  exclusively  through  the  mouth,  and  abstaining  from 
any  movement  of  deglutition.^  A  little  practice  soon  enables  him  to  pass 
the  fluid  through  the  nose  without  letting  any  run  into  his  mouth,  and  till 
he  has  acquired  the  knack  it  is  well  only  to  use  lukewarm  salt-and-water. 
The  constant  stream  detaches  the  cmsts,  and  it  can  easily  be  increased  or 
diminished  in  force  by  raising  or  lowering  the  receptacle,  or  by  suddenly 
stopping  and  opening  the  tube.  The  detachment  of  the  crusts  is  also  much 
facilitated  by  reversing  the  stream,  the  nozzle  being  changed  from  one 
nostril  to  the  other.  The  lotions  recommended  by  Dr.  Thudichum  are — for 
mere  ablution  warm  salt- and -water,  which  irritates  the  nose  less  than  plain 
water;  for  deodorising  purposes  Condy*s  solution  diluted  or  carbolic  acid 
lotion,  1  to  'iO  ;  solutions  of  the  alkaline  phosphates  (phosphate  of  soda,  or 
phosphate  of  ammonia  and  soda)  for  dissolving  the  crusts  and  promoting 
their  removal ;  as  astringents,  alum,  sulphate  of  copper  or  of  zinc ;  and  as 
alteratives  and  specifics  nitrate  of  silver,  bichloride  of  mercury,  or  a  solution 
of  chloride  of  calcium,  with  su])oxide  or  oxide  of  mercury  suspended  in  it, 
made  by  mixing  the  ordinary  black  or  yellow  wash  with  common  salt.  In 
obstinate  cases  these  applications  must  be  often  varied. 

»  *Lancot;  Nov.  26.  Dec.  3.  1864. 

'  Special  appnratus  are  sold  for  the  purptj.«o,  but  when  these  arc  not  at  hand  a  perfectly 
serviceable  one  can  be  extemporised  witli  a  common  ewer  and  a  H}phon  provided  with  a  tube. 
The  addition  of  a  8topcr>ck  near  tlio  nozzio  is  convenient ;  but  if  there  is  none  the  patient  can 
easily  stop  the  stream  when  necoswiry  by  pressure  with  his  thumb  and  finger. 
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tumours. 


AUacis^H* 


£iidit}ti- 
drunm. 


"Html 

poljpus. 


DevtiitiutLs  of  the  sfptum  havo  been  apokeii  of  aboTt\     TIr'  Kr|jtiiui  a^  ;«i-m> 
liable  to  the  formation  of  blood- iumonrs  from  injury,  wbich  affect  l>i^th  mi]v% 
of  the   Beptum,  and  sometimes  proceed  to  such  an  extent  as   t 
respiration  and  render  an  incision  necessary.    But  this  is  rare.    TKl  .  . 
is,  it  seems,  asaally  accompanied  by  fractare  of  the  septum.    In  most  cm 
will  subside  under  the  local  application  of  cold. 

Abscess  of  the  septum  is  sometimes  the  result  of  injary,  bat  it  occani 
also  spontaneously,  and  sometimes  in  a  chronic  form,  going  onto  pcrforatiou, 
which  may  produce  a  disagreeable  whittling  in  speaking  or  deep  breathing. 
The  diitgnosis  of  the  complaint  is  sometimes  a  httle  difficalt  at  first,  the 
Bwcliiiig  being  confounded  either  with  polypus  or  chronic  thickening  if  w 
ScUneiderian  membmuo;  but  an  attentive  examination  will  show  the  di  1  - 
enc©  in  the  seat  of  the  swelling,  and  an  exploratory  puncture  will  clear  up 
the  case.  Free  and  early  incision  is  always  desirable,  and  Mr.  Durham  saj^ 
that  benefit  may  be  derived  by  injection  of  a  weak  solution  of  nitrate  of 
silver  or  of  some  detergent  lotion  into  the  nostril.  If  the  septum  is  per- 
forated by  a  small  opening  and  the  unpleasant  whistling  sound  distresses  1 
patient  his  condition  may  sometimes  be  relieved  by  maldng  the  opentj 
larger. 

The  septum  is  i^ot  nnfi^equently  the  seat  of  cartihiginous  tamoms,  whicK 
sometimes  also  spmad  to  the  other  cartilages.     Those  I  have  seen  have 
of  small  siise,  and  havegmwn  into  both  nostrils,  and  it  has  been  sufficient  J 
remove  such  portions  as  could  be  got  at  from  the  nostril  without  any  extern 
incision.     But  larger  tumours  might  require  the  free  division  of  the  noeii 
in  order  to  ullovr  of  their  complete  extirpation. 

Nasal  polypus  m  a  very  frc»|nent,  and  in  some  of  its  forms  (though  the 
are  fortunately  the  less  common  ones)  a  very  formidable  disease.  The  divi- 
sion generally  made  of  misal  polypi,  and  that  which  best  corresponds  (o 
what  is  seen  in  pnxctice,  m  into  thi\!e  chief  forniii — gelatinons  or  mucooJii 
fibrous,  and  malignant. 

The  fiiTjt  are  by  far  the  most  common, 
the  mucous  mombitine  wliich  covers  one  or 
other  of  the  turbiBattd  bones,  more  com- 
monly, as  I  believe,  from  the  middle,  though 
opinions  differ  as  to  what  is  commonly  their 
precise  attachment ;  but  all  authorities  agi^eo 
that  they  rarely  if  ever  spring  from  the 
septum  or  from  the  roof  of  the  nose.  They 
are  often  multiple.  Their  structuix*  con- 
sista  of  a  fine  fibrous  tissue  covereil  exter- 
nally by  the  mucous  membrane  with  its 
ciliated  cpithebum,  whilst  at  other  times 
adenoid  structui-e  is  found  in  tliom  as  thongh 
from  a  hypertrophy  of  the  glands  of  the  P'o- 2<J9.  The  onmnirtn  paijim*  ut  Un  hum. 
part.  The  microscopic  structure  is  gene- 
rally of  the  myxomatottfl  chai'actcr  (see  p.  332).  Other  i>olypi  approach 
more  to  the  character  of  fibrous  or  fibroccllular  tumours,  and  in  some  cysts 
are  found  developed.  They  produce  well-defined  symptoms  by  which  tho 
nature  of  the  disease  may  often  be  suijpected  befoi-o  physical  examination 
converts  the  suspicion  into  certainty.  These  symptoms  are  a  mixture  of 
catarrh  and  obetruction.     The  patient  seems  to  be  constantly  catching  cold 


They  originate  generally  from 
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and  SDeezing,  bat  besides  this  be  notices  that  his  breathing  is  obstructed,  he 
cannot  sleej)  but  with  his  mouth  open,  his  voice  is  affected  and  acquires  a 
nasal  tone,  he  observes  ttiat  he  cannot  breathe,  or  can  hanlly  breathe  through 
the  nostril ;  but  the  nose  is  scarcely  ever  defonned.  The  obstruction  as  well 
as  the  catarrh  are  noticed  to  increase  in  damp  weather,  when  the  tumour 
increases  in  bulk. 

The  proper  course  to  pursue  is  to  remove  the  polypus,  but  it  frequently 
presents  again,  either  in  consequence  of  renewed  growth  from  the  base  or 
from  there  having  been  really  several  polypi,  of  which  one  or  more  have  been 
left  behind  unperceived.  The  best  security  against  this  recurrence  is  when 
the  portion  of  bone  from  the  covering  of  which  the  polypi  grow  has  been 
designedly  or  accidentally  removed  along  with  them. 

Polypi  may  be  removed  either  w^ith  the  snare  or  the  forceps.  The  snare 
is  a  loop  of  wire,  the  ends  of  which  are  passed  into  the  tube  of  a  double 

canula,  either  before  or 
after  the  loop  has  been 
conveyed  around  the  poly- 
pus and  pushed  up  as  near 
its  base  as  possible.  The 
canula  has  a  handle  at- 
tached to  it,  by  means  of 
wliich  the  wire  is   drawn 

Fio.  270.    Hilton's  nanal  poIypiiH  wiare.    a,  ring  for  tho  mirKeon'fl      ,  i      1.1         u  r    aI, 

thumb;  6  fr,  raovc:ibk;cn«B.i)l«'cc,i)iwhed  backward!*  aiidforwardH  tlirOUgll     tUC     DaSC    01    InQ 

by  the  fori' and  middle  lingLTM,  so  «u*  t4)  advance  and  retire  the  loop  ^   i„^„„     «««^„«n«.     *»«    «« 

j^,  which  in  practic.  in  far  larger  than  is  here  shown.    TIm  »U^m  c  pOl}pUS     gradually     Or    rU- 

is  hoUow  for  the  cwU  of  the  v/irv  to  run  in.    They  an?  wound  t,:.11„         oa       iViw       cnrmknn 

round  the  croM-plecc.    e  U  a  hinjfe-joint,  by  moans  of  wliich  the  P^^V  »       "^       *^"^       BUrgLOll 

stalk  d  which  is  hi  the  nows  cjui  be  placed  at  the  rwinisitc  angle  thinks    best        Some    ODCr- 

with  the  stem  c.    It«*  bulbous  end./,  is  i)ortoratc<i  by  two  liolca  to  ^»""^°    "^o"'       ijuiiw    kj^^m. 

convey  the  wire.    The  end  of  the  wire  is  puahed  round  the  iwlypua  atorS    CVCn    USD      the    gal- 
eithcr  with  the  flugen  or  a  kind  of  fork.  .     ,  #»      a  1  • 

vanicecraseur  tor  this  pur- 
pose, but,  as  far  as  I  can  see,  without  any  sufficient  cause.  The  main  point 
is  to  get  up  to  the  root  of  the  polypus,  and  I  confess  that  it  appears  to  me 
that  this  end  is  better  attained  by  means  of  the  common  forceps.  If  the 
nostril  is  wide  the  tumour  may  be  gently  drawn  down  with  one  pair  of 
forceps,  while  another  is  pushed  firmly  up  to  its  attachment  and  the  mass 
twisted  off.  Then,  after  bleeding  has  somewhat  ceased,  or  next  day,  the 
nostril  is  to  be  carefully  examined  to  see  whetlier  there  are  any  others. 
The  chief  error  made  in  the  diagnosis  of  polypus  is  to  confound  the  chronic 
thickening  of  the  mucous  membmne,  which  often  occurs  in  strumous  young 
persons,  with  polypus.  When  the  end  of  the  inferior  turbinated  bone  is 
covered  with  this  thick  pulpy  mass  it  looks  at  first  sight  exactly  like  a 
polypus ;  but  careful  examination  can  hardly  fail  to  detect  the  nature  of 
the  case,  if  the  surgeon  is  alive  to  the  possibility  of  the  error,  since  there  is 
in  this  case  no  stalked  pendulous  soft  tumour,  as  in  the  other,  and  the  neigh- 
bouring mucous  membrane  will  be  found  similarly,  though  perhaps  less 
distinctly,  affected.  The  success  of  astringents  as  applied  for  the  cure  of  so- 
called  polypus  is,  I  suspect,  more  real  in  cases  of  this  sort  than  in  true  poly- 
poid growths.  At  the  same  time  Mr.  Bryant  has  spoken  highly  *  of  the 
success  sometimes  obtained  by  the  insufflation  of  the  powder  of  tannin  (about 
ten  grains  blown  into  the  nose  with  a  tube)  in  some  cases  even  of  largo 
polypi,  though  he  owns  that  it  is  a  very  uncertain  remedy. 

Cases  have  been  known  in  which  the  deviation  of  the  septum  has  been 

>  'Lancot,'  Feb.  1867. 
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mistaken  for  polypnj?^  butfcbis  is  mere  carolessnesa.     Tumours  of  the  scplum 
are  distiuguislied  from  urdiuarj  pul^^pos  by  tbeir  position. 


I  Kjly  pus- 


Fibrous  jioJvpi  arc  far  more   formidable   tumours  tbau    the    gclnf 
Tbcy  spring  generally  from  tbe  ixnjf  of   the  nasal  foBsaT  or  from  tlio  3 
the  skull  liebiud  the  posterior  tiares/  and  tiwy  grow  into  tbe  nasal  ciivttv%<iiA* 
placing  tbe  bones  uf  the  nose  (causing  tim  pecuJiar  appearance  called  *frog*i 
face  *)  or  into  tbe  nose  and  pbarynx  at  tbe  aiime  time  (nasoplniryngeal  poly- 
pus}.   These  p<djpi  arc  uKually  accompanied  hj  considerable  bkiKiing^  and  I 
have  known  this  bleeding  alloweil  to  go  on  so  long  (in  consequence  of  its 
cause  having  btH?n  overlooked)  that  it  thI^catened  at  last  to  prove  fiital.    Tel 
the  tumours  are  not  themselves  so  va^oular  as  to  occasion  any  formidable 
haemorrhage  on  removal,  though  they  get  congested  and  their  depending  sur- 
face bleeds  fix*ely  on  being  touched.     Their  continued  growth  causes  various 
symptoms  due  to  pressujx^  on  tbe  neighbouring  organs  (deafness,  epiphon^ 
Ac,),  and  they  may  even  absorb  the  Iwise  of  the  skull  and  cause  prcssm-e  oa 
the  bi-ain.     The  extirpation,  thei-efoiv,  of  the  tumour  is  urgently  indicat^jd, 
and  there  arc  many  ways  in  which  this  jnay  lie  done»     In  some  cases  it  ttmy 
be  pussible  to  reach  the  base  of  tlio  tomcmr  either  from  the  nostril  (if  this  ii 
much  dilated)  or  under  chloroform  from  the  pharynx,  the  mouth  tH.*ing  kept 
wide  open  by  means  of  Smitl/s  gag,  and  thus  a  wire  can  b©  conveved  iT^ttxid 
tlie  biise  of  the  tumour^  which  can  be  connected  eitlier  with  Iho  galvanic  or 
common   ecroseur,  or  with   the  ordinary  snaiT,   and  then  tlic  mass  may  be 
removed.    In  some  cases  it  is  perfectly  easy  to  twist  ofl'  the  tumour  from  the 
mouth  with  a  j>air  of  curved  forceps.     But  such  cases  are  the  minority.     In 
most  instances  of  Hbroiis  polypus  a  way  must  be  macule  by  surgical  opemtiou 
thi-ough  the  tissues  of  tbe  face  to  the  liasc  of  the  tumour,  and    this   by  otjc 
of  three  o|ieratiuns  ;    (1)  from  below,  though  the  hard  and  soft   palate;  (2.) 
fixjm  above,  through  the  uose ;  and  (3)  from  the  front,  through  the  nppcf 
jaw.      The  first  method  is  known  tvs  Nekton's.  .    It   is  little   practised  in 
this   country   and  seems    much    infenor   to  the  third   in  cases    where   the 
nostrils  arc  not  much  dilated^  and  to  tlie  st^cond  in  those  where  they  an*. 
The  soft  and  bard  palates  having  been  divided  with  the  knife,  and  as  much 
of  the  palate  jirocesses  of  bone  as  may  be  necessiiry  having  been  removed 
with  tbe  bone  forceps,  the  tumour  is  to  be  exposed  and  removed,  luid  the 
palate  then  sewn  up* 

2.  When  the  nose  is  much  dilated  ample  room  may  Ixj  obtained  by  ao 
incision  on  one  side  of  the  middle  line  from  the  roof  of  the  nose  to  tbe  nos- 
tril.  The  nasiil  bone  is  to  be  divided  in  the  course  of  the  incision,  the  sofl 
parts  turned  aside,  and  tbe  tumour  exposed*  Then  tbe  wound  is  accnnitcly 
adjusted  by  sutures,  and  unless  any  accidental  complication  interft^res  with 
anion  only  a  tn fling  mark  will  be  left, 

o.  An  incision  is  to  be  made  along  tbe  lower  margin  uf  tbe  t»rhit  along 
the  side  of  the  nose,  curving  round  tbe  nostril  to  tbe  middle  line  of  the  lip, 
and  so  to  its  free  edge^  and  the  cheek  turned  outwards*  Then  the  hard  [>nlate 
is  to  bo  sawn  through,  and  next  the  zygoma,  and  then  the  saw  or  bone  nip- 
pers must  be  carried  throngb  the  nasal  pi*occs8  below  the  orbit,  and  in  this 

'  I  ou^lit  to  TULMitioii  thai  ihc'Sti  tumourH,  bedtdes^  their  primary  at taclinii^it>  aro  4Dni6- 
times  iinpJantod,  as  it  wcro,  itilo  other  pnrt»  of  the  nnwd  mucoua  mciiibRitio,  wlirro  proU«b)y 
iilcenitioi)  tiaa  oceitrreil  botli  on  the  surfiice  of  tho  polypus  aud  of  iliu  Schotiidoriati  nicmbo^tio^ 
and  {hv  alcomtod  surfaces  bttve  coaIui*C4x!« 
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way  the  whole  of  the  alveolar  portion  and  body  of  the  jaw  are  removed,  when 
the  operator  will  have  free  access  to  the  base  of  the  skull.  After  the  tumour 
has  been  taken  away  the  bone  from  which  it  grows  is  to  be  freely  rasped,  and 
the  actual  or  potential  cautery  applied  to  the  place  of  implantation. 

Again,  the  whole  upper  jaw  may  be  removed,  or  Tjangenbeck's  method 


Fiti.  271.  A  fibmiis  nasoplmrynp  al  polypus,  wliich  Imd  lonj?  canned  opiHtaxin,  so  that  th?  patient  waa 
exhonftod  by  daily  l«>i«  of  bl<x>d.  It  wa«  removal  fn»ni  the  Ijuso  of  the  skull  by  partial  resection  of  Uio 
npper  jaw.  The  i^rtion  of  Ijone  reinov  d  ix  fl(;rurod  ^ith  the  tunionr,  and  In  seen  to  comprise  the  whole  of 
the  upper  jaw,  with  the  exception  of  itn  orbital  |x>rtinn.  Tlie  tumour  consista  of  two  parts— <i,  that  which 
projected  Into  the  noHtril,  and.  «*,  tJiat  which  hung  down  into  the  pharynx.  Between  those  is  a  constricted 
part,  ^,  where  the  niasH  waM  impliintcd  into  the  base  of  the  8kull  jiwt  liehiiid  the  ]Mwterior  njres.  On 
microiicopical  examination  it  consiMtod  almost  entirely  of  fll)mus  tissue  with  some  cellular  elements.  The 
patient  remained  well  for  some  years,  but  (jrrndually  the  l>loeding  nMjurrod,  and  the  tumour  wa«  found  to 
be  growingr  again.  It  was  attain  removed  fight  ycaiH  after  the  original  operation,  an«l  was  found  to  have 
tbe  aame  structure.    The  iHitient  again  rapidly  recovered  his  heal lli.— See  '  Clin.  So*. Trans.,*  vol.  vii. 

adopted,  by  which  the  soft  parts  arc  incised  down  to  the  bone  externally  and 
internally,  as  in  the  old  method  of  removing  the  jaw  ;  then  the  attachments 
of  the  bone  are  sawn  through  in  the  same  lines,  the  palatal  attachments 
divided,  and  the  jaw  with  its  coverings  turned  up  over  the  eye,  and  after 
the  removal  of  the  tumour  brought  down  again  and  fixed  in  its  place  by  deep 
sutures  ;   the  soft  palate  is  left  undivided. 


Sometimes  cancer  grows  in  the  form  of  a  polypus  from  the  mucous  mem- 
brane of  the  nose.*  Such  tumours  are  usually  of  very  rapid  growth;  they 
speedily  dilate  the  side  of  the  nose,  and  cause  much  hiomorrhage.  They 
rapidly  fungate  out  of  the  nostril,  and  are  very  apt  to  infiltrate  the  skin  of 
the  face.  The  patient  is  usually  somewhat  advanced  in  years,  and  the 
general  health  is  much  impaired.  The  diagnosis  is  not  difficult,  from  the 
rapid  growth  of  the  tumour,  the  change  of  shape  in  the  features,  and  the 
great  cachexia  which  is  commonly  found. 

The  removal  of  the  tumour  is  urgently  indicated,  for  which  purpose  any 
of  the  plans  previously  proposed  in  the  case  of  nasopharyngeal  polypus  may 

*  I  h.id  lately  under  treatment  a  case  in  which  the  tumour  was  of  the  melanotic  variety 
(spindle-cellotl  sarcoma,  with  black  pi^mient  in  the  cells).  It  grew  from  the  outer  side  of  the 
nasal  cavity,  and  was  easily  removed  by  laying  open  the  nostril.  The  patient,  a  man  of 
advancetl  age,  recovered  from  the  operation,  but  died  from  some  affection  of  old  age  not  long 
afterwards.     Similar  melanotic  deposits  were  found  on  the  lining  mombnmo  of  the  antrum. 


Malignant 
polypus. 
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be  selected,  according  to  the  presumed  attachments  of  the  tomour,  which, 
however,  it  is  by  no  means  easy  to  ascertain.  Carefal  examination  shoald 
be  made  both  anteriorly  and  from  the  posterior  nares  with  the  finger,  and  if 
possible  by  rhinoscopy,  before  such  an  operation  is  attempted  ;  and  the 
surgeon  ought  to  have  the  actual  cautery  and  all  other  necessary  haemostatics 
ready,  in  case  he  finds  the  tumour  implanted  by  a  broad  base  of  vascular 
tissue.     After  all,  a  speedy  recurrence  is  to  be  feared. 
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CHAFIEK    XXXI. 

SURGICAL   DISEASES   OF   THE   DIGESTIVE   TRACT. 

DISEASES  OP  THE  TONGUE. 

Tongue-tie  is  a  tolerably  common  deformity,  which,  in  its  higher  degree,   Tongue  lie. 

will  prevent  the  child  from  SQcking,  and  may  hereafter  interfere  to  some 

extent  with  articulation  ;  though  this  is  more  spoken  of  than  really  proved. 

However,  if  the  deformity  be  at  all  pronounced,  it  is  well  to  perform  the 

little  operation  which  will  release  the  tongue  and  restore  its  motion.     If 

performed  carefully  this  slight  incision  is  free  from  danger  of  any  kind. 

All  that  is  necessary  is  to  avoid  dividing  the  ranine  artery  as  it  passes  along 

the  fraenum  linguje.     The  tongue  is  pushed  up  and  the  artery  shielded  from 

harm  cither  by  the  surgeon's  fingers  or  by  a  slit  in  the  flat  end  of  the 

director,  which  used  always  to  be  made  in  this  shape  for  the  purpose.     The 

incision  or  little  nick  need  only  extend  through  the  semi-transparent  edge  of 

the  constricting  tissue,  and  then  the  tongue  can  be  forcibly  pressed  upwards 

to  the  roof  of  the  mouth,  by  which  manoeuvre  the  rest  of  it  will  be  torn.     I 

have  performed  this  little  operation  a  very  great  number  of  times — chiefly  for 

the  satisfaction  of  the  parent — though  in  only  a  small  proportion  of  them 

could  I  persuade  myself  that  it  was  really  indispensable.     I  have,  however, 

seen  cases  in  which  the  child  undoubtedly  could  not  take  the  breast  till  the 

tongue  was  released. 

The  forms  of  ulceration  to  which  the  tongue  is  liable  are  the  irritable,  the  Ulceration 
dyspeptic,  the  syphilitic,  and  the  cancerous.  The  following  are  the  rules  for 
their  diagnosis  and  treatment,  abbreviated  from  one  of  tho  excellent  clinical 
lectures  of  Mr.  Ca33ar  Hawkins  ^ : — I.  Irritable  ulcers  are  excited  by  the 
irritation  of  rough  teeth  ;  they  also  affect  the  lips  ;  they  are  very  painful,  and 
afibrd  considerable  impediment  to  eating ;  are  apt  to  become  phagedainic,  and 
are  accompanied  often  by  a  good  deal  of  indigestion.  The  haggard  aspect  of 
the  patient  produced  by  pain  and  loss  of  food  may  cause  them  to  be  mistaken 
for  cancer ;  but  they  are  generally  multiple,  while  cancer  is  single,  and  they 
lack  any  evidence  of  solid  deposit  around  the  ulcers. 

The  treatment  consists  in  extracting  or  filing  down  tho  offending  teeth, 
correcting  the  state  of  the  digestive  organs  (by  a  mercurial  pill,  followed  by 
a  brisk  purge,  alkaline  tonics  and  laudanum,  &c.),  and  attending  to  the 
local  condition  of  the  ulcers  by  cleaning  their  surface  with  a  poultice,  and 
when  clean  touching  them  with  nitrate  of  silver,  cither  solid  or  in  solution, 
which  often  relieves  the  pain  considerably. 

2.  Closely  allied  to  these,  but  still  more  nearly  resembling  cancer,  is  tho 
dyspeptic  ulcer  of  the  tongue,  which  arises  without  any  local  irritation,  often 

'  Contributions  to  *Path.  and  Surg.,'  vol.  i.  p.  214. 
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aa  llio  rusTiH  of  psoriasi??.  This  ulcer  is  usually  situatod  at  the  miJdli 
tongue,  which  Ls  ati  unusual  situation  for  cancer  ;  it  is  often  accompanied  hj 
similar  cnicka  and  fissures  in  other  pai-ts,  which  have  not  gtme  so  far  us  (o 
form  a  clcliuite  ulcer  ;  there  is  no  hard  deposit  beneath  the  base  of  tho  ulc8r» 
and  there  are  signs  »jf  diiiturbance  of  the  digestive  organs.  The  dmgam 
from  syphilitic  ulcer  must  be  made  eliiefly  by  the  absence  of  the  history  iiid 
signs  of  syphilLs. 

The  treatment  is  very  much  the  same  aa  in  the  irritable  fonn^  and  of  tlw 
tonics  which  become  nccessiiry  in  the  trcatmeut  after  the  unhealthy  «l*te 
of  tho  mucous  membrane  is  corrected  JMr.  Hawkins  especially  praia* 
ai*senic. 

3.  The  syphilitic  ulcer  when  in  its  worst  state  forms  a  large  excavftikm^ 
with  foul  ml>ied  edges  and  sloughy  surface  on  the  back  or  sides  uf  the  tangoi, 
which  greatly  resembles  cancer.  The  diagnosis,  indeed,  cannot  in  all  caacsbfl 
confidcutly  made  without  testing  tlie  efficacy  of  treatment,  in  personss  who  liiw 
had  priijiaryand  secondary  sypliilis.  At  the  same  time  there  is  in  syphlhsM 
almeuco  of  the  cljaracteristic  induration  of  the  cancerous  ulcer,  and  a  presence ia 
most  cases  of  other  sypliilitlc  symptoms  which  enables  the  surgeon  to  coDtf 
to  a  correct  upiniuu.  The  gland s  may  bo  enlarged  in  either^  but  are  mortt 
frequently  so  in  the  caneei'uus  ulcer,  siuce  the  isypbilitic  is  usually  a  terltArj 
symptom,  and  in  Byphilitic  ulcers  if  any  glands  are  enlarged  in  the  neck  tJiey 
are  not  usually  tho  submaxillary^  which  are  in  direct  CDnncction  witli  the  ulcer, 
bat  the  jRtsterinr  chain  of  cervical  gliiiuls  bcueath  the  tnipezius.  In  donbtfal 
ciLses  the  ctfect  of  a  mercui'ial  course  will  in  all  probabdity  spttle  the  matter. 
Mercury,  however,  should  not  in  these  late  cases  of  syphihs  be  given  eitlitjr 
ntpidly  or  in  large  quautiticB.  The  calomel  fumigtition  is,  I  doabt  notj  bjf 
far  I  ho  best  form,  and  is  very  easily  nuinaged  by  adapting  a  mouthpiece  to 
the  vajiorising  macbiue  and  inhaling  the  vapour.  Five  grains  of  caloinfll 
every  night  is  the  ijuantity  nsually  prescribed^  or  the  nicer  may  bo  dasUtl 
with  grey  powder  (gr.  v.)  daily.  In  some  cases  sai*saparilla  and  iodide  uf 
potassium  may  bo  given  when  the  surgeon  dares  not  risk  the  debilitating 
eifecttpf  mcreur^',  whicli.  h«>wever,  is  very  tnfiiug  in  the  method  of  fumigatiou. 

4.  The  <:aHi'*frt}Hti  ulcer  api>ears  on  the  side  of  the  tongue,  generally  it 
first  as  a  small  common  ulcer,  which  is  attributed  to  the  irritation  of  a  bud 
tooth  ;  but  the  iTinoval  of  this  does  not  stop  the  disease  (though  I  thinV 
there  can  be  no  doubt  that  if  the  irritation  of  a  bad  tooth  had  not  origiuatwl 
the  cancer  it  is  at  any  rate  powerful  in  determining  its  outbreak  at  tViat 
pi*ecise  spot),  and  soon  a  de]>osit  of  liai'd  tissue  is  apparent  at  the  base  of  the 
ulcer,  which  spreads  an  indefinite  distance  into  the  subste-nce  of  the  tongiie, 
with  much  pain,  salivation,  difficulty  in  articulation,  loss  of  appetite  from  the 
fouhicss  of  the  disclmrge,  and  consequent  cachexia.  Tlio  glands  Ix^low  the  jaw 
are  apt  to  he  alfected  early,  and  the  sore  will  spread  to  the  floor  of  the  inouih 
or  arches  of  tho  pnlate. 

The  diagnosis  will  follow  fnim  what  has  been  said  above  on  the  other 
forms  of  ulcer.  Though  it  may  b?  often  difficult  or  impossible  at  first,  it 
becomes  only  too  easy  as  the  tlisease  progresses* 

In  doubtful  cases  tho  treatraont  consists  in  removing  all  irritating  toeth 
(which,  indeed,  ought  be  done  in  all  ulcerations,  whether  canccrons  or  no)* 
and  treating  the  diseUvSo  as  either  dyspeptic  or  syphilitic, as  the  case  may  be. 
If  the  canccTOus  tiatnre  of  the  nffi»ction  admits  of  no  doubt,  the  only  question 
is  whether  a  surgical  operation  is  to  be  recommended,  and  if  bo,  of  what 
nature*     If  the  glands  or  the  flcKjr  of  the  mouth  or  the  palate  be  implicatedi 
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surgical  operations  should  be  declined.^  But  if  the  whole  disease  can  be 
clearly  removed  the  patient  will  no  doubt  derive  much  temporary  benefit 
from  the  operation,  though  the  disease  will  in  all  probability  return  in  no 
long  time. 

When  only  a  small  portion  of  the  tongue  requires  removal  this  is  best 
effected  by  means  of  the  knife  or  scissors.     A  clamp  w^ith  curved  blades 


FlO.  272.    Mr.  Henry  Lcc's  clnmp.     The  airvwl  shftpc  of  the  bla«los  cansc»  this  clamp  to  make  uniform 
prei«iirc  on  nil  the  tidsuc  whicli  it  enibmccs. 

being  fixed  around  the  part  to  be  removed  so  as  to  control  the  vessels,  the 
portion  aficcted  with  cancer  is  to  be  completely  cut  away.  The  bloodless 
condition  of  the  parts  cut  through  enables  the  surgeon  to  judge  much  more 
certainly  whether  those  parts  are  healthy  or  no.  When  ho  is  satisfied  that 
all  is  as  it  should  be  the  arteries  are  to  Ikj  tied  and  the  clamp  cautiously 
relaxed.  Some  surgeons,  either  instead  of,  or  in  addition  to,  the  use  of  the 
ligature  to  the  large  vessels,  use  the  actual  caut-ery  to  the  cut  surface ;  but 
this  is  pbjectionable  if  it  can  be  avoided,  on  account  of  the  sloughing  and 
foetor  which  ensues. 

When   larger   portions   of    the   tongue   are   to   be  removed,  either   the 


Removal  of 
part  of  the 
tongue. 


Flo.  27:i.    fitiiisour. 
ordinary  ecrascur   or   the   galvanic   ocraseur^   arc  preferable,  as  affording 

*  Perhaps,  if  the  pain  and  distroKs  in  groat,  and  the  alTcction  secniR  merely  cpithcHnl,  a 
surgeon  may  be  justified  in  risking  an  operation,  oven  tliough  there  bo  a  Bniall  hard  gland 
undor  the  jaw  ;  but  the  general  rule  is  an  above. 

*  The  galvanic  ^raseur  in  a  stout  -wire  cliain  attached  to  the  poles  of  a  galvanic  battery. 
The  tiBsues  to  be  removed  are  t^ikeu  up  by  means  of  curved  noedlcM;  the  wire  18  then  conveyed 
around  them  beneath  the  needles,  drawn  tight,  and  conneete<l  with  the  battery,  when  it  turns 
while  hot.  As  it  )>urns  its  way  into  the  tissues  it  is  slowly  wound  up  l)y  a  contrivance  inside 
the  macliine,  and  so  gradually  cuts  its  way  out.  In  practice  it  is  well  to  have  the  battery 
managed  by  an  olectricnl  mechanician. 
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more  security  a^inRi  secDndary  ha^morrlmge,  provided  the  cliatn  ia  drawn 
tlirnn^h  tlie  iif^sxipa  very  slowly.  HicTnonliage  during  or  aft^r  the  use  of 
the  t'crai^ear  depends  generally  on  hurry  on  the  Burgeon's  part. 

In  all  operations  on  the  tongae  tlie  snrgeon  should  always  hare  a  com- 
inand  on  tfie  part  left  hehind  by  means  of  a  stout  ligature  passed  throngli  it, 
tied  loosely,  and  lield  by  an  assistant,  so  tbat  on  the  occnrTenco  oF  acute 
hromorrbage  the  tongue  can  be  at  once  pulled  out  and  the  bleeding  jmfi 
exposed  ;  and  the  mouth  must,  of  eoui'se,  be  kept  open  by  a  gag,  the  smdlef 
and  stronger  the  better.  Hutchinson's  gag,  bere  figured,  is  recommeuded  liy 
Mr,  Heath,  and  is  a  very  convenient  one  as  taking 
up  no  rtjfoni  in  the  nionth* 

When  tbe  whole  or  the   greater  part  of  the 
tongue  is  to  be  removed  it  becomes  necessary  by 
some  preliminary  operation   to  obtain  access   to 
the  root  of  tbe  organ,  and  this  is  done  in  one  of 
three  ways  :    1,  A  small  iucision  may  be  made 
close  inside  the  h>vver  jaw  from  the  mouth  to  tbe 
skin^  through  wbieh  the  chain  of  the  iTraseur  can 
be  parsed ;    and  tbe    tongue    being   then    pulled 
forcibly   out  of  the  mouth,  the  chain   is   passed 
around  the  base   of  the   organ   as   near  tbe  epi- 
glottis as  practicable,  and  so  the  whole  organ  is  removed  exe-ept  a  sttimiv 
which  is  left  attached  to  the  I13  oid  bone.     2.  Sir  J.  Paget  recommends  thiit, 
in  order  to  reuder  it  easier  to  drag  tlio  tongue  out,  all  the  muscles  which 
pass  from  the  jaw  to  the  hyoid  bone   should   be  ^divided  on  both  side^  iB 
near  tbe  jaw  as  possible  by  an  incision  inside  the  moutb»     When  this  bifi 
been  done  the  tongue  can  be  drawn  almost  entirely  out  of  the   month  and 
removed  either  with    the  knife    or    ecraseur.      3.  But    iho   metliad   which 
gives  tiie  freest  acees^s  to  the  root  of  the  tongue  is,  donbtless^  tbe  division  of 
the  syrafibysis  of  the  lower  jaw.     An  incision  is  made  in  the   middle  lice 
through   tbe  whole  lower   lip   and   drawn   nearly  dow^n  to   tbe  hyoid   bone. 
Then  the  jaw  is  sawn  through  and  the  lingual  muscles  cut  away  from  it  do« 
to  the  bone  on  either  side.     The  halves  of   the  jaw  being  held  asunder,  the 
tongue  is  forcibly  pul!ed  forward  and  to  one  side  by  means  of  a  vulselhun, 
and  its  attachments  to  the  hyoid  bone  severed  on  the  opposite  side,  in  doing 
which  the  lingual  artery  is  cut  across,  and  must  be  tied  at  ouce.     The  same 
manoeuvre  is  repeated  on  the  <3p|>ositft  side,  in  doing  which  it  is  desirable  to 
get  an  assistant  to  hold  the  parts  around    the  hyoid  hone  with  a  pair  of 
strong  claw  forceps,  in  order  to  prevent  the  tissues  which  contain  thesevcprd 
end  of  the  lingnat  artery  from  retracting  down  the  neck.     Then  the  second 
lingual  artery  and  any  other  bleeding  vessels  having  been  tied,  the  glosso- 
epiglottie  ligaments  and  tbe  remiiining  attachments  of  the  tongue  are  to  be 
sevei'cd,  and   all   bleeding  vessels  commanded.     Then  the  severtni  halves  of 
the  jaw-bone  must  be  united  by  means  of  a  silver  wii^  passed  through  them 
with  a  drill,  the  wound  of  the  lip  accurately  closed  with  the  harelip  suture. 
and  the  patient  kept  under  the  influence  of  morphia  for  some  time,  and  fed 
if  necessiiry  by  the   rectum.     The  operation  is  a  severe  and  a  veiy  dangerous 
one,  followed  by  great  distress  of  mind  and   body,  aud    often   fatal   by   its 
ulterior  consequences,  even  apart  from  its  operative  risks,  which  areneverthe- 
iess  considerable.     There  can  be  no  doubt,  however,  that  it  has  oflen  pro- 
longed life,  and  rendered  its  remaining  time  morclKiarable  to  the  patient,  and 
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therefore,  under  appropriate  circa mstances  and  at  the  request  of  the  patient, 
this  chance  of  relief  ought  not  to  be  refused  to  him.  At  the  same  time  I 
think  it  is  one  of  the  most  unpromising  of  all  the  operations  of  surgery,  and 
one  which  no  surgeon  undertakes  without  repugnance. 

It  is  curious  that  even  after  the  removal  of  the  whole  .tongue,  as  close  as 
possible  to  its  root,  the  patient  is  not  quite  deprived  of  the  power  of  speech, 
though  the  voice  is  reduced  to  a  hoarse  whisper. 

In  some  cases,  in  which  the  pain  is  great  or  in  which  the  growth  of  the 
cancer  is  rapid,  or  where  it  bleeds  profusely,  the  gustatory  nerve  has  been 
divided,  to  relieve  the  pain ;  or  the  lingual  artery  has  been  tied,  to  check 
growth  or  to  stop  hoemorrhage.  The  division  of  the  nerve  is  a  very  simple 
operation,  which  can  do  no  harm,  and  the  effect  of  which  ought  to  be  tried 
in  any  case  in  which  pain  is  a  prominent  feature,  or  the  patient  suffers  much 
from  profuse  salivation.  *  The  guide  to  the  nerve,*  says  Mr.  Moore,*  *  is  the 
last  molar  tooth.  A  line  drawn  inside  the  mouth  from  the  crown  of  the  last 
molar  tooth  to  the  angle  of  the  jaw  would  cross  it  at  right  angles  about  half 
an  inch  from  the  tooth.  An  incision,  therefore,  in  the  direction  of  such  a  line 
three-quarters  of  an  inch  in  length,  and  carried  through  the  mucous  mem- 
brane to  the  inner  surface  of  the  bone,  must  divide  the  nerve.*  The  nerve,  as 
Mr.  Moore  mentions,  is  shielded  by  the  alveolar  ridge,  so  that  it  is  necessary  to 
take  care  that  all  the  soft  parts  are  absolutely  severed  down  to  the  bone.  The 
operation  can  be  easily  and  safely  performed  on  both  sides,  and  may  afford  a 
good  deal  of  relief  for  the  time. 

The  ligature  of  the  lingual  artery  is  a  much  more  difficult  operation,  and 
one  liable  to  be  followed  by  various  grave  consequences.  It  will  be  fonnd 
described  on  page  510.  I  have  only  had  occasion  to  perform  it  once — the 
only  time  I  ever  saw  it  tried — on  a  patient  rapidly  sinking  under  heemorrhage, 
and  then  it  quite  failed  in  checking  the  bleeding. 

Syphilitic  ulceration  has  been  spoken  of  above  in  connection  with  the  Syphilitic 
other  forms  of  ulceration  which  are  met  with  in  the  tongue.  But  there  are  JfJ^e**"* 
various  other  syphilitic  affections  of  this  organ.  tongue. 

Mr.  Fairlie  Clarke  '  divides  the  syphilitic  affections  of  the  tongue  into  four 
classes.  1.  Mucous  tubercles  or  vegetations.  2.  Superficial  ulceration.  3. 
Gummatous  tumours  and  deep  ulcerations.  4.  Morbid  conditions  of  the 
mucous  membrane. 

1.  The  first,  the  mucous  tubercle,  is  an  early  secondary  symptom  which   Mucous 
affects  both  the  papilla?  and  epithelium,  the  tubercles  in  which  the  epithelium 
is  chiefly  implicated  being  broad,  flat,  and  whitish ;  the  others  small,  promi- 
nent, and  florid.     They  have  much  resemblance  to  the  mucous  tubercles  so 
often  seen  on  other  parts,  and  are  distinguished  from  the  papillary  elevations 

of  cancer  by  the  absence  of  any  hardening  at  the  base. 

2.  The  superficial  ulceration  is  also  usually  a  secondary  affection.     It   Scoondarj- 
spreads  from   similar   ulcerations  on  the  sides  of  the  mouth   and  cheeks, 
forming  superficial  and  very  painful  fissures,  which  in  their  healing  leave 
milk-white  scars ;  and  if  these  are  very  numerous  and  the  epithelium  gets 
overgrown  around  them  the  condition  named  icthyosis  is  present.     In  other   Icthj-osis. 
cases  the  superficial  cracks  spread  out  into  large  ciicular  or  oval  sores. 

3.  The  gummatous  tumours  which  form  in  the  tongue  are  seen  either  at  Gummatai, 
the  edge,  or  more  frequently  close  to  the  septum  of  the  tongue ;  and  when 

*  '  Mini.  Chir.  Trans.,'  vol.  xlv.  •  '  Dis.  of  the  Tongue,'  ch.  viii. 
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they  soften  tbej  leave  the  deep  t^irtiary  aleer,  or  sometimes  deep  fissured 
which  may  implicate  and  distort  the  whole  organ.  la  other  cases  thry 
beoomo  absorbed,  and  then  may  be  followed  by  some  distortion  of  the  organ 
from  loRS  of  substance. 

4.  The  syphilitic  afieetions  of  the  mncons  membrane  generally  resemble 
psoriasis,  consisting  of  a  heaping  np  of  epithelium  of  a  dead-white  colour  crv^er 
a  limited  area;  in  other  cases  the  whole  of  the  dorsum  may  be  attacked  with 
superficial  infiamroation  (syphilitic  glossitis),  bnt  this  is  often  the  result,  not 
of  syphilis  only,  but  also  partly  of  the  abuse  of  mercury,  and  according  to 
Mr,  Clarke  iodide  of  {X)tassiQfn^  when  it  does  not  ag^ree  with  the  patient,  mtkj 
produce  a  similar  affection. 

It  is  rare  for  any  of  these  syphilitic  ulcerations  to  be  accompanied  by  i 
glanilular  affection,  belonging  as  they  do  to  the  later  stages  of  secondary 
or  to  the  tertiaiy  jieriod.  Cases  of  indurated  chancre  of  the  tongue  with 
enlarged  glands  are  said  to  be  met  with,  but  I  have  not  seen  any  such  casCa 

The  treatment  of  these  affections  has  been  already  sufficiently  indicated. 

Acute  inflammatoiy  swelling  of  the  tongne  (acute  glossiti.s)  is  by  no 
moans  a  common  affection.  It  occurs  from  wonBds,  fi-om  mercurial  or  iodine 
poisoning,  and  from  unknown  causes.  Tlie  swelling  is  sometimes  so  great 
as  to  thri^ten  suffocation  from  backward  pressure  on  the  larynx,  and  irt  sneh 
cases  the  tongne  should  be  freely  and  deeply  scaritit.»d,  in  doing  which  it  is 
useful  to  remember  IMi-.  Holmes  Coote's  caution,  viz.  that  the  swelling  is 
sometimes  really  more  in  the  lower  than  the  upper  portion  of  the  tongne,  and 
that  the  lingual  ai'tories  have  thurehy  U^on  puslied  up  so  that  they  may  even 
appear  on  the  dorsal  surface  of  the  organ.  A  little  preliminary  examination 
before  the  incisions  are  made  will  point  out  where  they  can  be  placed  with 
safety.  At  the  same  time  astringt^nt  gargles  (alum,  tannin,  or  iron)  and 
warm  fomentations  should  t)e  assiduously  used,  and  the  patient's  etrengtU 
supported  as  maybe  necessary. 

Most  cases,  however,  which  %ve  see  are  not  so  severe  as  this,  and  re- 
quire no  incisions.  In  otlier  respect^  they  are  to  be  treated  in  the  same 
way. 

Inflammation  of  the  tongue  may  end  in  deep-seated  abscess,  an  affection 
which  has  before  now  l>een  mistaken  for  cancer  and  the  tongue  i*emoved. 
Abscess  forms  a  deep-seutetl,  rountl^  elastic  tumour,  situated  in  the  tbickm 
of  the  tongue.  The  shape  and  feeling  of  the  tumour,  the  history  of  the 
and  the  rescnnblonce  to  those  ehixmic  abscesses  with  which  the  surgt»on  is 
familiar  in  the  female  l)reaat  ought  at  any  rate  to  awaken  suspicion,  w*hen  an 
exploriitory  puncture  will  clear  np  the  diagnosis,  and  a  small  incision  will 
form  all  the  ti'catment  reijuired. 

A  few  rjther  and  much  mrer  diseases  of  the  tongne  re(]uire  little  beyond 
mention.  These  are:  1.  The  congenital  hypertroptiy  to  which  the  name 
*  macroglossia  *  is  sometimes  applied,  in  which  the  tongue  becomes  so  large 
that  the  child  cannot  close  his  jaws  or  talk  intelligibly,  and  which  requires 
tlio  rem  ova  I  of  the  central  pari  of  the  tctngae  by  amputation  and  the  forma- 
tion of  hide-flajw  which  are  to  be  brought  together  to  form  a  raoi*c  convenient 
orgitn,  an  op'ration  usually  attended  with  great  success.' 

Another  congenital  affection  of  the  tongue  is  a  fibroid  tumour  which  so; 

*  Tlio  lending  cnpes  of  this  thscftse  will  Ke  found  reported  by  Dr,  Humpliry,  Mr.  HotlgR 
and  Mr.  Tonte  in  the  36th  vol  of  the  *  Med.  Chir.  Trans.' 
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fimos  grows  from  the  tongue,  and  which  may  be  quiescent  at  first  and  then 
increase  at  a  later  period  of  life  and  require  removal.* 

NbbvI  also  are  found,  but  very  rarely,  on  the  tongue.      They   may  be  Napvos. 
treated  by  electrolysis,  the  actual  cautery,  or  some  of  the  potential  cauteries^ 
or  even  by  excision,  or  the  ligature,  should  that  be  necessary,  which,  however, 
is  seldom  the  case,  since  these  nsevi  more  commonly  prove  quite  innocuous. 

Ichthyosis  of  the  epidermis  on  the  dorsum  lingnaD  is  spoken  of  by  Mr.   Ichthyosis. 
Fairlie  Clarke,^  and  a  model  of  this  affection  exists  in  the  Museum  of  the  Royal 
College  of  Surgeons. 

Finally,  there  are  sometimes  found  embedded  in  the  substance  of  the 
tongue  fibrous  or  other  innocent  tumours,  which  may  in  some  cases  require 
removal. 


DISEASES  OF  THE  PHARYNX  AND  (ESOPHAGUS. 

The  affections  of  the  pharynx  need  not  detain  us  long.  Acute  inflammation 
is  constant  in  sore  throat  of  all  kinds,  in  inflammation  propagated  from  the 
spine,  and  in  erysipelatous  affections  spreading  inwards.  But  in  all  these 
cases  the  condition  of  the  pharynx  itself  is  of  minor  importance.  The  two 
former  classes  of  cases  have  been  spoken  of  along  with  the  affections  of  the 
mouth  and  of  the  spine.  The  main  importance  of  the  erysipelatous  affec- 
tions, besides  the  ordinary  dangers  of  erysipelas,  consists  in  the  risk  of 
spasm  of  the  glottis,  which  is  peculiarly  liable  to  complicate  these  cases^  and 
which  will  be  treated  of  in  the  chapter  on  Diseases  of  the  Larynx. 

Tumours  sometimes  arise  in  the  pharynx,  as  in  the  remarkable  instance  Tumours 
which  Mr.  Holt  has  recorded,'  in  a  man  eighty  years  of  age.  Here  a  large  ®f ''*® 
pendulous  fatty  tumour  springing  from  the  Wall  of  the  pharynx  extended 
nine  inches  down  the  oesophagus.  It  had  been  growing  certainly  more  than 
twelve  years,  and  occasionally  caused  symptoms  of  suffocation.  At  last^  under 
some  circumstances  not  fully  explained,  it  suddenly  obstructed  the  upper 
opening  of  the  larynx  and  at  once  caused  death.  In  cases  such  as  this^  where 
a  tumour  of  the  pharynx  is  pedunculated,  there  is  no  doubt  that  it  should  be 
removed.  The  patient  should  be  brought  fully  under  anaesthesia,  the  mouth 
widely  opened  by  a  gag,  the  tumour  drawn  fairly  into  reach  by  a  vulsellum  ; 
then,  if  the  neck  is  at  all  broad,  or  if  there  is  any  reason  to  apprehend 
haemorrhage  from  its  division,  it  should  be  perforated  by  a  stout  double  liga- 
ture and  firmly  tied.  Or  else  the  tumour  should  be  simply  removed,  the 
actual  or  potential  cautery  being  at  hand  for  use  if  necessary^  and  the  sur- 
geon should  be  prepared  for  the  necessity  of  laryngotomy. 

Malformations  of  the  pharynx  and  oesophagus  are  not  common.  There  Malfonna- 
are  cases  in  which  the  pharynx  is  congenitally  obstructed,  and  in  which  it  ^^^^ 
opens  into  the  larynx  ;  but  they  are  only  of  scientific  interest,  as  the  infant 
is  not  viable.  More  interesting  in  a  surgical  point  of  view  is  the  pouched 
condition  of  the  pharynx  or  oesophagus  *  which  is  sometimes  found,  probably 
either  as  a  congenital  defect  or  as  the  result  of  some  atrophy  and  yielding 
of  its  muscular  walls.     A  large  pouch  extends  some  distance  down  the  tube, 

»  Seo  Mason,  *Path.  Soc.  Trans./  vol.  xv.  p.  216. 

*  *  Diseases  of  the  Tongue,'  p.  97. 

*  *  Path.  Soc.  Trans.,'  vol.  v.  p.  123. 

*  A  beautiful  illustration  of  this  pouched  condition  will  be  found  in  Mr.  Pollock's 
in  *  Syst.  of  Surg.,'  2nd  ed.,  vol.  iv.  p.  487. 
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and  the  con  it  do  at  ion  of  the  cosophagua  appears  as  an  f^pening*  name  distance 
abo¥e  the  bottom  of  the  poncb.  The  resnlt  is  that  the  foftd  fx>Ueet«  in  tlic 
poach,  and  is  often  rejfct^^d  afterwards,  prodocing  a  sospicion  of  siricinit*. 
On  passing  a  bongie  it  is  liable  to  be  arrested  in  the  poach  instead  of  finding 
its  waj  down  the  oesophagnfl.  The  ease  irum  which  Mr.  Pollock's  drawing 
is  taken  was  beliered  daring  life  to  be  one  of  stricture,  nor  is  the  diagnosis 
easj ;  but  the  patient  will  probably  be  able  sometimes  to  swallow,  the  sor- 
geoD  may  happen  sometimes  to  hit  the  natarsl  opening,  and  the  aymptonis 
will  probably  not  be  so  argent  as  in  strietare,  so  that  a  conjecture  as  to  tbe 
nature  of  the  case  may  perhaps  be  formed.  No  treatment  is  applicable^ — the 
course  of  the  disca^  will  to  an  attentive  surgeon  eontraindicate  ibc  aae  of 
bougies,  which,  indeed,  after  the  first  exploration  can  only  do  harm, 

Strictare  of  tbe  rnsophagns  is  one  of  tbe  mo^t  terrible  diseases  wbieh 
afflict  bomauity.  It  occurs  *  as  the  result  of  several  distinct  conditions ;  folds 
of  the  mucous  membrane  ;  ci  cat  Hoes  after  injury  ;  pressure  occasioned  by 
neigbbouring  tomonrs ;  thickening  and  oontraetton  of  its  walls ;  or  kkstlyy  axid 
most  frequently,  cancerous  aFections  of  the  tube  *  (Pollock), 

Little  can  be  hoped  from  surgical  treatment  in  these  cases.     It  is,  ther 
fore,  of  veiy  great  importance   to  distinguish   between  organic  stricture 
obstruction  from  the  causes  above  enamerated  and  tbe  somewhat  commoD 
affection  called  hysterical  strictore  of  the  oasophagos,  or  nervous  dyspbagis 
which  simulates  the  graver  malady. 

Nervous  dysphagia  is  more  common  in  women  than  in  men ;  it  often  is 
conjoined  with  symptoms  clearly  hysterical ;  the  patient,  in  spite  of  alleged 
] o II g-con tinned  inability  to  swallow,  is  in  good  heattli  and  general  condition; 
the  dysphagia  is  not  constant ;  frequently  he  feels  loss  difficnlty  in  takitigJ 
80 1  ill 8  than  flaids,  and  sometimes  the  patient  can  be  proved  to  be  able  toi 
swallow  quite  well  when  no  one  is  looking.*  Such  cases,  like  cases  of 
nervous  disease  in  other  organs,  require  judicious  management  more  than 
medical  or  surgical  treatnieftt. 

The  sym[)t^n)«  prcxluced  by  stricture  of  the  oesophagus  may  bo  summed 
up  in  two  wonis—  dyftphagia  and  emaciation.  The  patient  is  at  first  able  to 
take  araaU  qaantitiosof  solid  ft>od  when  well  chewed  and  labricatod,  then  he 
is  gradually  conscious  of  increasing  diSxciilfy,  and  sometimes  the  rrsopbagnt  i 
rejects  the  food  which  it  ciiTinot  drive  down  ;  then  he  is  restrictc*d  to  flaids, ' 
and  soon  ho  sinks  from  exhaustion,  if  not  cut  off  by  some  of  the  looU 
conseqnenccs  of  ulceraiioii  about  the  stricture. 

It  is  by  no  means  easy  to  distingaish  the  various  forms  of  stricture  from 
each  other.  Those  which  proceed  from  cicatrisation  will  be  known  by  their 
history,  if  the  accident  wliich  caused  them  is  remembered,  but  this  may  not 
be  the  caae.  Tbe  inaligniint  will  differ  from  the  innocent  stricture  by  occurring  J 
generally  later  in  life,  by  the  implication  of  the  glands  of  the  neck,  by  tbe 
more  i-apid  cachexia,  and  by  the  tendency  to  implication  of  the  larynx  and 
neighbouring  oi^gans.     Obstruction  from  a  tumour  is  genemlly  caused  by 

'  Sir  J.  PngBt.  in  hh  inttroftting  ltltle»  essay  on  'SlAnimmnjcr  with  other  Orp^nns  thau  xhrt^ 
of  Spe*x.'h  '  ('  Clin.  Ix^turt's,'  p.  82),  has  pointed  out  thiit  thr  ilifliculty  of  swnlloiring  nmy  m 
many  of  these  ca»ei  be  annlogous  to  that  in  utammcring,  tiz.  an  inalality  from  menUil  €Au»m  \ 
to  co-otiiinat©  thoiiirioii«  mujicniar  actions  which  arc  necessary  to  degtutiunn.  If  the  piitient 
knowi  ho  19  being  watched^  or  dirix't^  his  nnml  t(X>  anxioursly  to  what  he  has  to  do«  ht»  cnntiot 
vwallow,  whilst  if  ho  i»  ea«y  an*i  uiicf>nccrtiod  ho  feels  no  difficnlty.  In  some  cases  thv  pnUout 
slao  •tammer»  in  fipcaking. 
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aTicansm  of  the  aorta  (at  least  when  caused  by  a  tamoar  of  any  other  nature 
the  cause  is  usually  obvious),  and  it  therefore  occurs  always  at  the  part  where 
the  aorta  is  in  contact  with  the  oosophagns,  so  that  the  difficulty  is  referred 
to  the  upper  part  of  the  chest.  In  sucii  cases  very  carefai  examination  is 
necessary  before  the  diagnosis  is  made,  and  above  all  before  a  bougie  is 
passed.  Cases  are  known  in  which  the  instrument  has  perforated  the  anea« 
rism  and  produced  instantaneous  death.  Careful  auscultation  and  percussion 
of  the  chest,  and  the  examination  of  the  pulse  in  both  wrists  by  the  sphygmo- 
graph,  if  available,  are  indispensable  ;  and  it  should  be  ascertained  whether 
any  of  the  other  symptoms  of  aneurism  are  present — the  ringing  cough,  the 
pain  in  the  back,  the  so-called  rheumatic  pains  about  the  neck,  &c. 

The  innocent  forms  of  strictare  are  fatal  only  by  starvation  ;  but  malig- 
nant  disease  very  commonly  produces  death  by  spreading  into  the  larynx  *  or 
into  one  of  the  great  vessels. 

It  is  justifiable  and  indeed  necessary  in  the  first  instance  to  pass  a  bougie, 
except  in  advanced  stages  of  cancer,  in  which  case  no  mechanical  interference 
is  justifiable,  since  the  bougie  has  often  passed  through  the  softened  tissue  of 
the  cancer  into  the  pleura  pericardium  or  great  vessels.  When  the  seat  of  the 
obstruction  has  been  ascertained  the  next  question  is,  whether  the  stncturo 
can  be  treated.  If  it  is  clearly  cicatricial,  the  cicatrix  might  be  divided  by 
either  external  or  internal  incision,  certainly  not  without  very  great  dan- 
ger ;  but,  under  circumstances  such  as  these,  danger  would  justifiably  bo 
incurred.  The  objection  would  be  the  great  difficulty  of  maintaining  the 
opening.  I  do  not  know  that  the  attempt  has  ever  been  made.  Billroth 
has  attempted  the  extirpation  of  a  cancerous  deposit  in  the  cesophagus,  but 
the  operation  is  not  usually  regarded  as  justifiable.  I  have  alluded  to  the 
possibility,  in  cases  of  stricture  not  obviously  malignant,  of  preserving  life  by 
gastrotomy  (p.  209)  ;  and  though  the  attempt  has  hitherto  failed,  it  is  worth 
making.  Failing  these  means,  the  only  thing  that  can  be  done  is  to  keep  the 
passage  open  by  means  of  bougies  ;  aud  in  spite  of  the  known  and  admitted 
dangers  of  the  treatment,  I  cannot  bnt  think  that  it  is  the  best  course  for 
the  patient,  unless  the  cancerous  symptoms  are  so  urgent  as  to  deter  the 
snrgeon  from  fear  of  rupturing  the  oosophagus.  If  the  bougie  can  bo  ])as8ed 
the  patient  will  be  able  to  swallow,  and  so  will  be  kept  free  from  the  terrible 
pangs  of  starvation  for  a  time.  If  nothing  else  can  be  done,  the  prospects 
connected  with  the  operation  of  opening  the  stomach  should  bo  explained  to 
him,  and  at  his  request  the  operation  should  be  undertaken. 


AFFECTIONS  OF  THE  INTESTINAL  TUBE. 

The  strangulation  of  a  portion  of  the  intestines  inside  the  abdomen  is  an  internal 
even  graver  evil  than  its  strangulation  in  a  hernial  sac,  since,  though  it  is  8tJr»n««l*- 
not  so  rapidly  fatal  (perhaps  because  usually  not  so  acute),  it  is  much  less 
susceptible  of  relief.  The  causes  are  very  numerous,  and  by  no  means  easy 
to  diagnose.  A  common  one  is  the  formation  of  adhesions  from  previous 
peritonitis.  Such  adhesions  sometimes  unite  with  an  appendix  epiploica  or 
the  edge  of  the  mesentery  to  form  a  ring  passing  round  one  of  the  coils  of 
bowel,  and  the  contraction  of  the  material  which  forms  this  ring,  or  the 
accidental  enlargement  of  the  contents  of  the  bowel,  seems  to  cause  the 

*  Or  it  may  be  itself  an  extension  from  the  larynx,  though  fthi' 

p  p  a 
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Flu.  STS.    tnternft]  fiiranprilulioti  of 
tide   by   a    \mnti   of   jKntom-al    n^ 
r»af'(Mi  on  to  the  §uriact    tuni    i. 
iieivrhlx>urinR    cml  of  tmU     ' 
dl.iploiipd  fn>rn  the  grtK>vp   t. 
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extent  to  which  the  IfttU^  J-  r4jniftnct««l. 
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const rietian.     At  otlior  timos  the  constriciing  a^rnt   m   tortinfil   by  a  tncr«* 

band  passing  from  orjc  eoil  of  intestine  to  anollier,  and  pressing-  the  bovrd 

against  the  wall  of  i\w  belly  behind  ;  or  the  bowel  may  be  bent  or  twisted  on 

itself  (volvulus),  and  thus  the  pa8SRgt3 

of  fteces  tbiTingh  it  mtiy  he  stopped  ; 

or  the  pressure  of  tumours  in  it«  neigh- 
bourhood,   or    strict Qixj    of  its   walla, 

may   produce    the    fiame   result ;    or^ 

final ly»  a   portion    of  Ixjwel  may  slip 

into  the  tiibe  below,  just  as  the  finger 

of  a  glove  may  he  shortened  by  slip- 
ping/ one  part  of  it  over  the  othor — 

intu8suseeptiun — a    condition     whieh 

Sometimes  produces  Btrang-ulation,  bat 

not  always.     Intussuseeptiou  must  be 

spoken  of  by  itself.     Ttie  other  condi* 

tions  are  indistinguishable  from  eaeh 

otlier  unless  the  cause  which  produces 

them  is  within  the  i*eacb  of  the  hand. 

The  great  point  is  to  distinguish,  if 
possible,  the  part  of  the  bow*el  affected, 
in   order  to  determine  whether  a  sur- 

gieal  operation  for  its  reliel  is  feasible* 

The  main  diagnostic  symptoms  are  these  :  Strangulation  pmduces  at  firat 
constipation,  then  vomiting,  which  afterwards  become  fmcah  The  hit^herthe 
obstruction  is  si  tuft  ted  in  the  in  test  i  no  the  soon  or  will  the  vumitin^  com- 
niencc  ;  but  if  the  olistmction  is  high  up  it  will  not  i^jipidlv  become  lieeaL 
The  amount  of  nourishment  which  the  patient  lias  taken  will,  however, 
influence  this  to  some  degree^  Usually  he  is  both  unwilling  and  unable  to 
take  anything ;  hut  if  the  diet  has  not  been  restricted  so  that  the  stomach  and 
upper  part  of  the  bowel  are  hiled,  vomiting  will  iirolmhly  conmienee  earlier 
than  would  have  been  the  ease  under  more  judicious  treatment.  All  the 
symptoms  arc  more  acute  when  the  obstruction  is  high  up.  When,  on  the 
contrary,  it  is  seated  in  the  large  intestine  or  close  to  the  end  of  the  small, 
the  belly  will  sometimes  continue  to  swill  gradually  without  any  vomitinif 
for  seveml  weeks,  and  the  patient  suffers  little  except  the  loss  of  appc^tite  con- 
sequent on  iTpletion  and  constipatirm.  Another  most  important  diagnostic 
sign  is  the  quantity  of  water  which  can  be  injected  into  the  bowel.  If  the 
obstacle  is  situated  at  the  sigmoid  flexure  of  the  colon  it  is  rarelv  possible 
even  with  the  utmost  gentleness  to  inject  more  f  han  about  a  pint  and  a  half 
hc^foro  it  is  expelled,  and  asually  with  some  force.  The  higher  up  the 
obstacle  is  situated  the  larger  is  the  quantity  which  will  pass  in  ;  and  if  the 
small  intestine  is  the  part  affected,  a  very  large  quantity  of  fluid  may  be 
passed  up,  especially  if  the  patient  is  under  chloroform,  and  will  at  first  run 
out  quite  gently  until  the  bowel  is  roused  to  expulsive  action.  Pal|jatiou  of 
the  abdomen  is  of  course  useful,  and  it  is  Siid  that  atiscultation  while  the 
fluid  is  being  injected  may  sometimes  give  valaahlo  information  of  the  posi- 
tion of  the  obstacle,  but  I  have  never  been  able  to  realise  this. 

During  the  constipation  much  may  be  done  to  alJeviate  the  patient's 
sufferings.  The  first  question  is,  whether  the  consti]>ation  depends  on  a  real 
organic  obstacle  or  merely  on  impaction  of  fieces,  which  will  ]^i-oduce  the 
same  symptoms  if  long  neglected.     Such  masses  of  impacted  fteces  are  com* 
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paratively  often  mistaken  for  tnmours.  The  distinction  is  made  by  observing 
that  though  there  may  bo  a  good  deal  of  swelling  around  the  bowel,  the 
substance  is  to  some  extent  soft  and  will  take  the  impression  of  the  fingers ; 
that  its  size  has  been  known  to  vary  with  the  state  of  the  bowels ;  and  that 
there  is  the  history  of  neglected  constipation.  If  the  mass  is  situated  within 
reach  of  the  anus  it  should  be  broken  down  with  a  scoop,  otherwise  free 
purgation  and  injections  should  be  employed. 

But  when  an  invincible  obstacle  has  been  proved  to  exist,  the  first  rule  Trettment 

*rf  nhaf  niA- 

of  practice  is  to  abstain  from  irritating  the  bowels  with  purgatives,  to  give  ^q^ 
nourishment  in  the  fluid  form  only,  and  in  the  smallest  possible  quantities 
at  a  time,  and  to  soothe  the  patient's  sufferings  with  opium,  subduing  thirst 
with  small  pieces  of  ice  kept  in  the  mouth.  As  to  surgical  operations  they 
are  directed  either  to  relieve  the  strangulation  or  to  give  an  artificial  exit  to 
the  foK^es  above  it.  The  former  can  only  be  used  in  cases  of  strangulation 
by  adhesions.  It  was  successfully  carried  out  by  Mr.  Bryant,*  in  a  case  in 
which  there  was  a  hernial  sac,  but  no  strangulation,  and  where  the  band 
was  reached  by  carrying  the  incision  which  had  been  made  into  the  sac  a 
little  upwards.  Mr.  Bryant  thinks  that  such  bands  are  more  common  when 
there  has  been  hernia,  so  that  the  existence  of  a  hernia  may  encourage  the 
surgeon  to  attempt  the  operation.  In  the  only  case  where  I  have  myself 
operated  I  found  a  band  crossing  the  lower  part  of  the  ileum  (a  very  common 
situation),  and  divided  it,  but  the  operation  had  been  put  off  too  long,  and 
the  bowel  gave  way  on  the  division  of  the  band,  having  been  previously 
almost  perforated  by  the  constriction. 

Colotomy  may  be  practised  on  either  side  when  the  seat  of  obstruction  is  Colotomy. 
clearly  localised  in  the  large  intestine.  It  is  more  commonly  practised  on 
the  left  side  (descending  colon)  in  obstruction  and  other  affections  of  the 
rectum,  and  is  more  promising  than  on  the  other  side,  partly  because  the 
descending  colon  is  less  often  provided  with  a  mesentery  than  the  ascending, 
but  chiefly  because  affections  of  the  rectum  exhaust  the  patient  less,  and  are 
more  easily  diagnosed,  and  therefore  more  promptly  treated,  than  those 
situated  higher  up.  When  the  obstruction  is  complete,  and  the  flank  is  dis- 
tended by  the  swollen  intestine,  the  operation  is  an  easy  one  ;  but  when  per- 
formed for  the  relief  of  cancer  or  other  affections  which  do  not  produce  com- 
plete obstruction,  and  the  gut  happens  to  be  collapsed,  it  is  sometimes  very 
difficult.  A  free  transverse  incision  is  to  be  made  midway  between  the  ilium 
and  last  rib,  and  the  edge  of  the  erector  spinaB  is  to  be  sought.  The  fascia 
which  bounds  this  muscle  (fascia  lumborum)  is  then  to  be  fnlly  opened,  and 
the  fascia  covering  the  intestine  to  be  songht  through  the  fat  which  sur- 
rounds it.  The  peritoneum  may  be  distinguishable  from  this  fascia,  but  it 
generally  is  not  so.  If,  however,  the  bowel  is  much  distended  there  is  little 
risk  of  opening  the  peritoneum.  When  much  difficulty  exists  in  finding  the 
■intestine  the  lower  end  of  the  kidney  forms  the  surest  guide.  The  bowel 
is  sure  to  be  found  just  below  and  in  front  of  the  kidney,  on  careful  search. 
It  is  then  to  be  drawn  up  to  the  surface,  stitched  to  the  two  edges  of  the 
wound,  and  opened  between  the  stitches  to  an  extent  sufficient  to  admit  the 
end  of  the  finger,  after  which  the  mucous  membrane  of  the  bowel  is  to  be 
carefully  attached  to  tlie  skin  around  the  whole  circumference  of  the  opening. 
It  is  well  not  to  make  the  opening  too  large,  as  the  posterior  wall  of  the 
intestine  is  sure  to  protrude  from  it  afterwards.  The  intestine  will  become 
adherent  to  the  wound  before  the  sutures  have  come  out,  and  after  all  has 

»  See  Bryant,  •  Med.  Chir.  Trans./  1867. 
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been  consolidated  and  tbo  patient  has  got  up»  a  plag  of  ivory  or  glass  < 
fitt-ed  on  to  the  opening  and  inxod  hy  an  elastic  bandage.     The  bowels 
verj  often  regokto  themselves,  bo  that  the  action  will  occur  asnaliy  at  state 
periods  and  the  patient  bo  cjuitp  clean  and  comfortable. 

The  opemtion  on  the  right  side  is  performed  in  exactly  the  same  waj! 
The  horizontal  incision  (Amnasat^a)  ia  certainly  preferable  to  Callisen's  pb 
of  making  a  vertical  incision  at  the  oater  border  of  the  erector  spina?.     Mil 
Bryant  has  proposed  catting  obliquely,  at  an  angle  of  45''»  as  less  likely  1 
injure  the  vessels  and  nerves  of  tlie  part. 

When  the  surgeon  has  made  up  his  mind  to  look  for  the  seat  of  stran^ 
lation  inside  the  peritoneum  (an  operation  often  described  by  the  na 
Gastrotomy,  see  page  208)  he  usually  nmkea  an  incision  through  tlie  lina 
alba  below  the  umbilicus,  as  in  ovariotomy,  long  enough  to  get  the  fingeij 
iuj  feels  for  the  seat  of  stricture  by  tracing  down  the  distended  bowe 
passes  a  director  under  the  adhesion 
when  found,  and  divides  it  with  a 
hernia-knife. 

Another  plan  which  is  sometimes 
justifiable  is  to  imikQ  an  Incision  on  the 
distended  intestine  wlicrevor  it  hap- 
pens to  be  perceptible  and  attach  it 
to  the  skin  (Littre's  operation),  so  as 
to  make  an  artificial  aims  in  the  small 
intestine.  This  is  best  done  in  the 
groin^  when  possible. 

Intussusception,  or  invagination,  is 
very  mvich  more  common  iu  childhood 
than  in  adult  life ;  it  occurs  more  fi*e- 
quently  in  the  small  intestine  thnn  in 
the  large,  though  either  may  be  affecttd. 
Sometimes  it  proceeds  to  a  very  great 
extt^ut,  HO  that  the  inverted  iliocrocal 
valve  has  often  been  known  to  pro- 
trude froDi  the  anus.  It  occurs  in 
two  main  forms — chronic  and  acute. 
In  the  ehronic  form  there  is  oft-en  no 
complete  stoppage,  but  the  invaginated 
intestine  becomes  more  and  more 
matted  to  that  into  which  it  ia  thrust, 
the  passage  of  faeces  through  it  be- 
comes slaggish,  pain  comes  on  from 
the  local  intlammation,  vomiting  sets 
in  and  becomes  constant;  the  patient 
loses  appetite  and  strength^  and  must 
inevitaldy  ultimately  sink.  In  the  acute 
form  there  is  cousideiable  pain  from 
the  first,  with  complete  obstruction, 
straining  to  pass  faeces,  but  only  a 
little  bloody  fluid  jjnssing  ;  a  sausage - 
shaped  tnnvonr  can  often  he  felt  in  the 
the  neck  of  the  invaginated  portion  is  acutely  constricted,  ulceration  set^  it 
the  intussttscepted  parf  is  detached  and  drops  loose  into  the  boweh     Fre- 
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qaently  this  is  accompanied  by  j>erforalion  and  fatal  extravasation  of  fteces 
into  the  peritoneal  cavity,  but  in  many  cases  the  intussasceptcd  portion  has 
been  passed  per  annni,  and  a  natural  care  has  thus  been  effected. 

Tiio  diagnosis  is  difficult  in  some  cases,  clear  enough  in  others,  when 
either  the  intussuscepted  portion  can  be  seen  or  felt  from  the  anus,  or  when 
the  sudden  accession  of  obstruction,  with  the  straining  to  pass  a  little  bloody 
fluid,  and  the  painful  sausage-shaped  tumour  point  almost  unmistakeably  to 
the  nature  of  the  disease. 

The  treatment  consists  (I)  in  endeavouring  to  disengage  the  invaginated 
intestine,  or  (2)  to  support  the  patient  through  the  period  required  for  its 
natural  separation.  There  can  bo  no  question  that  in  many  cases  the  infla- 
tion of  the  intestine  by  air  or  water  pumped  into  the  anus  has  been  followed 
by  the  complete  subsidence  of  the  symptoms  and  recovery.  It  is  quite  true 
that  the  air  or  water  cannot  pass  the  iliococcal  valve,  and  therefore  it  is  diffi- 
cult to  see  how  any  good  can  result  if  the  intussusception  be  seated,  as  it 
generally  is,  in  the  small  intestine.  But  then,  again,  no  harm  will  be  done, 
and  the  attempt  seems  worth  making,  especially  by  insufflation :  but  to  be 
eflectnal  it  should  be  done  early.  Kneading  the  abdomen  has  sometimes 
succeeded.  These  milder  measures  failing,  it  is  best  in  acute  cases  to 
endeavour  to  suppoi't  the  patient's  strength  by  nutrient  enemata,  very  small 
quantities  of  concentrated  food  and  stimulants,  and  administer  opium  libe- 
rally, in  order  to  give  him  the  chance  of  spontaneous  cure.  Mr.  Hutchinson 
lately  succeeded  in  a  very  remarkable  case  in  cutting  into  the  linea  alba  and 
drawing  out  an  intussusception  so  large  that  the  iliocoscal  valve  protruded 
from  the  anus  ;  the  intussusception  had  lasted  some  weeks  ;  the  patient,  an 
infant,  recovered  ;  *  and  Mr.  Howard  Marsh  has  lately  operated  in  a  similar 
case  with  equal  success.  These  cases  certainly  show  that  in  the  chronic  form 
of  intussusception  adhesion  does  not  (at  least  does  not  always)  occur  early, 
and  justify  the  repetition  of  the  attempt  at  relief  in  such  circumstances,  since 
the  disease  must  otherwise  end  in  death.  Bat  success  cannot  be  often  an- 
ticipated even  in  chronic  cases,  and  in  the  acute  I  liave  no  doubt  that  the 
patient  has  a  better  chance  from  the  natural  cure.' 

I  ought,  perhaps,  to  mention  the  rare  cases  of  discharge  from  the  navel.  Umbilica] 
This  discharge  may  be  of  various  kinds  and  arise  from  very  difll-rent  causes. 
In  childhood  a  small  vascular  protinision  is  found  occasionally  at  the  navel, 
which  may  grow  to  some  size  and  then  become  irritable  and  bleed  or  sup- 
purate. This  protrusion  is  congenital,  and  is  s<imehow  connected  with  the 
ligature  of  the  umbilical  cord.  All  that  is  necessary  is  to  pass  a  ligature 
firmly  round  its  base,  after  having  carefully  ascertained  the  absence  of  any 
hernia. 

Again,  faecal  or  biliary  fluid  is  sometimes  discharged  from  the  umbilicus. 
Such  discliarges  are  connected  with  some  malformation  of  the  omphalome- 
«enteric  duct,  and  are,  as  far  as  I  have  seen,  incurable.     Two  cases  have 

'  •  Mod.  Chir.  Trans./  vol.  kii. 

'  Very  useful  information  may  somotinies  be  obtained  in  i)elvic  and  abdominal  diseases 
and  tumouFH  by  passing  the  whole  hand  into  the  bowel,  which  may  bo  accomplished  under 
anaesthesia  by  gradually  dilating  the  anus  with  the  fingers  pressed  together  in  a  conical  form. 
The  hand  may  then  be  buried  in  the  bowel  as  far  as  the  wrist,  and  the  parts  examined  about 
as  high  as  the  kidney,  between  the  hand  in  the  bowel  and  the  one  outside,  much  more  satis- 
factorily than  by  any  other  mcthoil  of  exploration.  The  stretching  of  the  anus  learcs  some 
incontinence  of  faeces,  but  only  for  a  few  days.  Care  must,  of  course,  bo  exercised  not  to  dilate 
the  pjirts  too  rapidly,  and  not  to  rupture  the  wall  of  the  bowel. 
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como  under  my  observation,  in  one  of  which  the  fluid  appeared  to  be  pnw 
bile  ;  iu  the  oiber  it  was  mixed  witli  the  contents  of  the  intestine  and  por- 
tioDS  tif  the  food,  aa  the  pipa  of  fruit  would  occasionally  appear  in  it. 

In  other  oases  the  discharge  seems  merely  purnlent,  and  connected  wuh 
an  abscesi?  in  the  parietes  or  subperitoneal  tiasue  which  has  foand  its  exit 
through  the  umbilicus  and  benonio  sinuous.  The  best  way  to  treat  finch 
cases,  1  think^  is  to  dilate  the  opening  as  much  as  possible  with  Bea>tangb 
toots  and  wash  out  the  cavity  with  carbolic  lotion.  I  hare  lately  treated  a 
case  of  this  kind  in  this  manner  w^ith  i-apid  suoccss. 

Filially,  there  are  cases  (especially  in  very  fet  persons)  in  wbich  di«- 
ehargo  from  the  umbilicus  is  prodnced  ineT'ely  by  heat  and  cutxineoua  irrita- 
tion. These  cases  umst  \k'  tiieated  like  intertrigo — of  which,  indeed,  they  arc 
the  sequel  to — by  great  cleanliness  and  keeping  the  parts  ft^ra  rubbing  agiUBst 
each  other  by  dasting  the  skin  with  oxide  of  zinc,  and  inserting  tents  steeped 
in  tannin  or  nitrate  of  silver  lotion. 

The  operation  of  imracent'Csis  is  required,  in  cases  of  ascites  and  ovariim 
dropsy,  to  rch'cvo  the  patient  fi^m  the  distress  caused  by  dist^?nsion.  It  h 
performed  by  preference  iu  the  linea  alba,  about  half*way  between  the  um* 
bilicus  and  pubes,  though  in  cases  of  encysted  dropsy  it  may  become  neceg- 
sary  to  tup  wherever  the  fluid  is  found,  care  being  taken  to  avoid  the  course 
of  the  epigivstric  artery**  If  the  piitient  has  not  made  water  lately  he  should 
be  instructed  to  do  S0|  or  the  emptiness  of  the  bladder  should  be  ascertained 
by  percussion.  It  used  to  be  usual  to  tap  in  the  sitting  posture,  but  it  is  far 
less  convenient  thnu  the  recumbent.  The  patient  is  bit:»aght  to  the  edge  of 
the  bed  and  turned  on  his  side,  so  that  the  prominent  alnlomen  projects 
beyond  the  ah^Q  of  the  bed.  Then  the  operator,  having  ai*certained  by  pcr- 
cnssioii  that  the  place  at  which  he  proposes  to  tap  is  perfectly  duU^  and  that 
the  finctnation  is  plainly  perceptible  there,  makes  a  small  puncture  with  a 
lancet,  if  the  patient  is  at  ii\]  stout,  and  introduces  his  trocar  and  cannla*  A 
piece  of  tubing  may  be  applied  on  the  cauuhi^  so  as  to  obviate  wetting  tho 
bed  with  any  of  the  Quid,  or  the  same  end  may  be  obtained  by  holding 
something  under  the  mouth  of  the  cnnula  to  direct  the  fluid  into  a  pail  on 
the  floor.  No  compression  or  disturbance  oftlio  abdomen  of  any  kind  is  needed, 
the  fluid  is  emptied  by  atmtjspheric  pressure^  and  when  it  ceasts  to  tlow  tbo 
puncture  is  to  be  closed  with  a  piece  of  stra[>ping,  and  a  pad  and  a  bandiige 
applied.  I  have  never  seen  any  harm  in  this  little  cperation,  but  no  doubt 
tho  bowel  has  been  wounded  from  a  too  free  thrust  of  the  trocar.* 

Paracentesis  is  also  used  in  hydatid  tumours  of  the  liver.  1  hardly  think 
this  the  [dace  for  discussing  the  diugnosis  or  treatment  of  these  cases.  They 
havebccD  successfully  dealt  with  by  electrolysis,  by  incision,  and  free  wajsliiug 
out  of  tho  cyst,  and  by  keeping  several  catheters  in  the  opening,  and  con- 
stantly washing  oat  the  cavity  tlirough  the  catheters,  the  original  opening 
being  dilated  by  passing  fresh  catheters  along  the  side  of  tlu^se  previously 
introduced.  I  would  I'ccommeud  tho  reader  to  study  the  papers  by  Dt. 
John  Harley,  iu  tho  41lth  voh  of  tlio  *  Med.  Chir.  Trans.,*  and  by  Dr.  Uilton 
Fagge  and  Mr.  Durham,  iu  tbo  54th  vol,  of  the  same  series. 


•  I  hiivii  known  a  case  in  which  thia  artery  wtm  punctured  and  faUl  hipmorrhago  ppGHhtced 
hy  A  sTipgeoii  making  a  punctitre,  ns  he  thauglU,  in  tho  middle  lino,  not  hiivirig  noticed  that  tlia 
belly  was  unnjunlly  distent  htL 

«  Guy,  '  Pnth.  Trans,;  vol.  ii.  p.  303. 
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CHAPTEE    XXXII. 

HERNIA. 

The  term  bemia  is  sometimes  applied  in  surgical  langnago  to  the  protrnsion 
of  any  of  the  internal  parts  through  their  coverings.  Thus  we  have  spoken 
of  hernia  cerebri,  hernia  of  the  lung,  Ac.  But  it  is  far  more  commonly 
applied  to  the  protrusion  of  one  of  the  abdominal  viscera  through  the  parietes, 
and  when  used  alone  it  is  always  in  this  sense.  The  hernia  generally  takes 
place  through  one  of  the  natural  *  rings '  in  the  abdomen,  the  inguinal, 
femora],  or  umbilical,  and  the  part  protruding  is  generally  the  bowel  (cntero- 
celo),  or  the  omentum  (epiplocolo),  or  both  (entero-epiplocele).  I  shall  first 
speak  of  the  general  characters  common  to  all  forms  of  hernia  before  speak- 
ing of  its  special  anatomical  varieties. 

A  hernia  is  at  first  almost  always  reducible — i.e.  the  protruding  viscera 
can  be  passed  back  into  the  belly.  It  consists  of  a  sac,  formed  of  the  peri- 
toneum, and  its  contents.  The  sac,  in  most  cases,  is  a  new  formation — a 
protrusion  of  a  portion  of  the  peritoneum  which  naturally  ought  not  to 
exist ;  but  there  are  hernias  which  protrude  into  a  diverticulum  of  the  peri- 
toneum existing  naturally  in  the  footal  state,  which  should  be  closed  at  birth, 
but  remains,  on  the  contrary,  congeni tally  open.  Such  herniae,  depending 
as  they  do  on  a  congenital  condition,  are  theyeforo  called  *  congenital ; '  not 
that  the  hernia  itself  is  necessarily  congenital,  for  in  some  cases  it  does  not 
appear  till  adult  life,  but  that  the  state  which  produces  it  is  so.  Such  are  Congenital 
the  congenital  inguinal  and  the  congenitt^l  umbilics^l  hernia.  The  non-  qu|,.ed" 
congenital  herniaa  occur  in  consequence  of  a  weakness  of  the  abdominal  wall  hernii. 
at  the  seat  of  protrusion,  and  possibly  also  in  consequence  of  an  elongated 
state  of  the  mesenteries  of  the  viscera.  The  pressure  of  the  viscera  gradually 
pushes  the  peritoneum  through  the  w^all  of  the  abdomen,  and  as  it  advances 
it  contracts  adhesions  to  the  parts  covering  it ;  and  when  it  has  emerged 
from  the  cavity  of  the  abdomen  it  swells  out  into  a  pear-shaped  tumour,  the 
constricted  part  communicating  with  the  general  cavity  being  its  w^cA-,  the 
dilated  part  tho'/undm.  At  first  there  is  nothing  perceptible  except  a  little  General 
fulness  and  weakness  of  the  abdominal  wall,  with  unnatural  impulse  on  J^^J^n^^' 
coughing.  Then  there  is  a  distinct  tumour,  which,  however,  vanishes  at 
once  when  the  patient  lies  down,  or  when  pressure  is  made  on  it ;  but  when 
the  tumour  has  become  more  developed  and  of  larger  size  more  nuiuipulation 
is  necessary  to  press  it  back  again.  The  sac  of  coui-se  remains,  and  the 
viscera  immediately  re-protrude  when  the  patient  stands  up  or  coughs  or  exerts 
himself.  A  hernia  is  never  transparent,  as  a  hydrocele  is ;  it  has  almost 
always  an  impulse  on  coughing,  which  is  communicated  to  it  through  the  con- 
tents of  the  bowels  acted  on  by  the  muscles  of  the  abdomen,  and  it  is  traced  up 
to  and  along  the  canal  leading  into  the  abdomen,  and  by  these  signs  and  its 
reducibility  a  hernia  is  immediately  recognised  in  general.    But  if  the  contents 
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of  the  sar  bavc  from  any  i^aase  become  adherent  to  its  intorior  it  ceajseM 
reducible,  aud  is  then  eallcd  irn^diicfble  or  incarcerated ;  and  if,  besides  thvs, 
the  heiTiiated  viscera  are  constricted,  so  that  the  circulation  of  the  contenta 
of  the  intestines  is  suspended,  it  is  said  to  be  sirauyulated. 

Ettch  of  these  condititma  is  marked  by  symptoms  which  it  is  of 
importance  clearly  to  recognise ;  and  when  the  hernia  has  lost  its  reditd- 
bility,  one  of  the  main  diagnostic  signs  being  no  longer  applicable,  bqcIi 
aymj^toms  become  valnable  evidence  of  the  nature  of  the  tamoor.  The 
history  also  onght  in  such  eases  to  be  carefully  investigat-ed,  fur  the  fact  that 
the  patient  has  for  same  time  been  able  to  push  back  the  tumour  at  will,  or 
tliat  the  tumour  has  made  its  appeai'ancc  quite  suddenly,  are  very  strotig 
proofs  that  it  is  a  hernia. 

When  a  hernia  is  merely  irreducible,  but  not  strangulated,  the  impulse 
on  conghiug  usually  remains,  and  the  ncek  of  the  sac  can  be  traced  tip  to  its 
exit  from  the  abdomen.  The  gurgling  of  the  air  in  the  intestine  cau  ofWn 
be  felt  on  pressure,  for  the  tumour  when  irreducible  is  frequently  of  large 
size  and  contains  much  bowel ;  and  in  such  cases  there  may  be  perceptible 
resonance  on  percuswionj  which  is  a  valuable  diagnostic  sign.  There  is  often 
more  or  less  of  obstruction  to  the  passage  of  mattei^  through  the  bowel 
contained  in  the  sae,  occasioning  constipation  aod  vomiting,  a  condition 
bordei-iug  on  and  nearly  resembling  that  of  strangulation,  but  distinguished 
fi'om  it  by  the  absence  of  those  more  urgent  symptoms  now  t^)  be  described* 

Sfrantjulafkm  is  marked  by  total  and  usually  suddeu  cyniitii^mtion,  argeut 
vomitings  at  first  merely  of  food^  then  of  bile-stained  matter,  next  of  the  con- 
tents of  the  aoiiUl  intestines,  and  finally  of  faeces.  There  is  great  distrei>6 
and  pain  wsnally  in  the  tumour,  and  almost  always  in  the  neigblK>urhoQd  of 
the  iimbilieus,  frequent,  irritable  pulse,  dry  and  brtiwn  tongue,  tympunitisi, 
and  often  considerable  tenderness  of  the  alxlomen  and  distress  of  countenance. 
As  the  vomit  beeomes  more  and  more  fceeal  the  tongue  becomes  drier,  hic- 
cough comes  on,  and  the  patient  sinks  into  a  state  of  exhaustion,  of  w*hich 
he  dies,  if  unrelieved,  usually  in  from  ten  days  to  a  tortnight.  The  tumour 
when  strangulated  beeomes  bard,  painful,  often  inflamed  on  the  surfuee, 
loses  its  impulse  more  or  less  entirely  aceording  to  the  tightness  of  the  stric- 
ture, and  the  neck  is  sometimes  so  constricted  that  it  can  no  longer  be  traced 
alouET  the  abdominal  ring.  The  strangulation,  even  of  the  omentum  only, 
produces  symptoms  identical  in  kind  with  those  of  strangulated  Itovvel,  tliough 
possibly  not  so  severe,  a  fact  which  I  find  it  ditticnlt  t*)  account  for  on  purely 
mechanical  principles,  especially  as  the  otneiitum,  when  exposed  in  the  opera- 
tion for  heraia,  is  constantly  tied  tightly,  in  onler  to  remove  portions  of  it, 
with  complete  impunity*  A  stmngidated  hernia  is  generally  too  tightly 
lM.»und  down  tu  permit  of  any  coiTeet  opinioQ  being  formed  by  palpation  or 
pereussion  as  to  the  nature  of  its  contents, 

Stmugulation  is  to  be  distinguished  fifjui  merfe  incarceration  jmrtly  by 
the  pain  in  t!ie  sac  and  around  the  umbilieus^  partly  by  the  greater  urgency 
of  the  vomiting,  partly  by  the  constitntioual  disturbance  which  accompanies 
strangulation  ;  but  when,  as  sometimes  hapfiens,  the  hernia,  as  well  as  being 
incarcerated^  is  alsio  iuHamcdj  the  distinction  becomes  ver^"  difficult.  If  iho 
symptoms  of  strangulation  are  not  very  urgent,  but  the  parts  are  much 
intlamed,  the  hernia  often  becomes  reducible,  after  the  application  of  leeches 
to  the  hernial  tumour,  with  hot  baths  and  free  fomentation;  and  in  such 
conditions  the  ailinini.slnition  of  enemata,  or  even  of  a  purgative,  seen 
often  very  bencBciul 
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A  most  formidable  complication  is  gangrene  of  the  contents  of  the  Qangrene. 
tumour,  an  event  which  is  often  preceded  by  a  cessation  of  the  pain  which 
the  patient  was  suffering,  with  a  continuance  or  increase  of  the  low  fever, 
with  dry  brown  tongue,  small  wiry  pulse,  hiccough,  and  slow  sinking  into  a 
state  of  collapse,  with  cold,  livid  extremities.  The  coverings  of  the  tumour 
are  often  cedcmatous  and  inflamed.  When  gangrene  is  suspected  no  further 
interference  with  the  tumour  is  justifiable.  It  must  be  at  once  laid  open  and 
dealt  with  according  to  the  state  in  which  its  contents  are  found. 

Another  almost  surely  fatal  lesion  is  the  ulcei*ation  of  the  bowel  in  the  Ulceration 
line  of  the  stricture.   Under  con  tinned  pressure  (especially  in  femoral  hernia  furationof 
from  the  sharp  edge  of  Gimbernat's  ligament)  the  mucous  coat  of  the  bowel   **•«  bowel, 
becomes  ulcerated,  and  this  ulceration  gradually  extends  to  the  serous  or 
outer  coat.  Thus  the  faeces  may  find  their  way  into  the  peritoneal  cavity.  No 
symptoms  are  known  to  mark  the  occurrence  of  this  ulceration.     If  perfora- 
tion occurs  before  operation  the  feeces  almost  inevitably  find  their  way  into 
the  peritoneal  cavity,  a  catastrophe  marked  by  intense  pain  in  the  abdomen, 
followed  by  rapid  and  fatal  collapse.     In  some  rare  cases  the  faeces  have  been 
encysted  in  an  abscess  external  to  the  general  cavity  of  the  peritoneum  and 
the  patient  has  recovered.     After  operation  this  perforation  sometimes  leads 
to  faecal  fistula,  which  is  not  necessarily  fatal  nor  even  permanent. 

The  treatment  of  most  cases  of  hernia  is  extremely  simple,  consisting  Treatment 
merely  in  reducing  the  herniated  viscera  into  the  abdomen  and  keeping  them 
so.  The  first  indication  is  fulfilled,  when  necessary,  by  manipulation,  tech- 
nically called  *  the  taxis,*  the  second  by  the  application  of  a  truss.  If  the 
hernia  does  not  slip  up  of  itself,  or  under  the  patient's  own  manipulation,  it 
is  necessary  for  the  surgeon  to  reduce  it,  and  it  is  most  important  that  he 
should  be  familiar  with  the  way  of  doing  this  and  with  the  signs  by  which  it 
may  be  known  that  it  has  really  been  accomplished.  It  often  happens  that 
hemiae  of  which  a  portion  is  irreducible  (probably  from  the  adhesion  to  the 
sac  of  a  piece  of  omentum  implicating  perhaps  some  of  the  bowel)  are 
diminished  in  size  by  the  reduction  of  the  rest  of  their  contents ;  and  the 
irreducible  part  being  overlooked,  a  truss  is  applied  which  cannot  be  worn 
on  acicouiit  of  the  pain  it  produces,  or  which  aggravates  the  mischief  by 
pressure  causing  increased  adhesion.  A  still  graver  error  is  when  the  sur- 
geon, in  applying  taxis  for  a  strangulated  hernia,  forces  a  small  tumour  some- 
what higher  up  the  canal  and  leaves  it  still  strangulated  in  the  abdominal 
parietes,  thinking  all  the  time  he  has  reduced  it. 

In  applying  the  taxis  the  surgeon  should  keep  in  mind  the  causes  which  The  taxia. 
oppose  reduction.  They  are  the  tension  of  the  abdominal  rings,  the  sudden 
increase  in  the  bulk  of  the  contents  of  the  herniated  bowel,  the  implication, 
or  folding  in,  of  the  contents  into  each  other,  and  adhesions  between  the  con- 
tents, or  of  the  contents  to  the  sac.  The  latter  is  of  course  insuperable, 
except  by  a  cutting  openition. 

In  order  to  obviate  the  tension  of  the  rings  the  patient  is  to  be  placed  in 
such  a  position  that  the  abdominal  parietes  may  be  i*elaxed,  by  bending  the 
thigh  on  the  abdomen  and  adducting  it  a  little  so  as  to  relax  Poupart's 
ligament  and  the  fibrous  structures  connected  with  it.  This  may  be  done  by 
an  assistant  or  nurse  J     Then  the  sac  is  to  be  gently  drawn  downwards,  so  as 

'  Some  surgeons  ])elieve  tliat  an  advantage  is  gained  by  inverting  the  position  of  the  body, 
the  pelvis  being  niised  more  or  less  above  the  head.  There  is  no  objection  to  making  a  trial 
in  this  position  if  those  in  the  usual  one  have  failed,  but  it  does  not  seem  that  much  importance 
is  to  be  attached  to  it. 
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to  unfold  Its  uoiiteTit*4  as  far  as  practicable,  and  i<\  enable  ibe  pressure  io  act 
directly  towards  the  ring.  This  being  done  with  the  fingers  of  the  left  hand, 
gentle  pressui^e  is  made  with  those  of  the  nght  on  the  more  prominent  i«art 
of  the  tinunur,  8o  lus  to  empty  if  poisgible  some  of  the  air  or  fiaid  in  the  gut 
iixUt  the  abdoniirud  cnvity. 

^1 


\ 


too  f.>retlKle 


When  this  has  been  done 

the  contcTits,  so  red  need  in 

bulk,  generally  yield  easily 

to  the  kneading  movement  ^^^ 

whieh  18   now   gently  ap*  fflp/     .- 

plied  to  the  hernia,  and  the 

protruded    visecm    return 

into  the  peritonciil  cavity. 

This  return  takes  place  in 

a  very  characteristic  man-  ^^^ 

ner.     The  hernia  doea  not  Wm.  '  ^^Kf    -^ 

recede    gradually,     but    it 

vanishes  at  once,  genentHy 

■with  a  perceptible  snap,  or 

with  a  gurgle  of  air  and 

fluid ;  and  if  there  iTmmius 

on  the  mind  of  llie  surgeon 

the    least    doubt    whetlier 

reduction  is  comy>lete,    he 

should       not      1X3      SatiHfied    Fir..  277.    Tlies«s  of  «  Iw^r*- 

tlic  «ftc  hy  furcible  tAxw.  n 

Without   putting    IuH  nnger          yean*  rn^vloq^Jy.    It.Ifc=.  I 

,,  *    ,        ,,              1  ^  ii             •                  iwlmiA^kni,  ai  d  wtw  rwhn  i 

fairly    thron«rh    the     ring,        forrfhw  uixw  wcw  ijn*n 

anda.eertainingbyacom-       ^[Crnrrn&t" 

parison   of  the    two  aides       rJr;!t^r^X;L    Vi'  '  ;V':  J.^^' 

tfuit  no  nunatnral  fulness  a  thimn  tho^  opening  mt^^t^j^ttuv  ,.i^^^^^       i-.v  ..^..^  ..  ...-.j^ 

II cur  this  Ripening,  but  ia  not  ritiUJe  in  thla  teppct  ot  Ui«  Vtr- 
is  k'ft.  pftraUnn. 

A         1  ^  rfiows  the  rent  In  the  e»e  e^tctidlnn  into  tbe  «<Jlul«r  tamtf  oT  «• 

1  lie    process    Ol    redue*  »rrotu|a.— 8t,  ^corK«?'«  Kospilftl  Ma^^euni,  Ser.  li.  Ko.  »5. 

tion  is  materially  fueili- 
fated  by  antestbcsia,  which 
ntiutralises  the  ir&iatunce 
thiit  the  pat'cnt  can  other- 
wise hardly  help  making 
when  there  \h  any  serious 
ditHeully,  and  accordingly 
a  hernia  shonld  not  be  re- 
gai-ded  as  irn'dneiljle  until 
the  faxis  has  been  tried 
under  ana?.«ithesia.  It  is  a 
very  grave  and  ol>eri  fatal 
eri'or  to  use  too  much  force 
in  apply i n g  tl le  taxis.  0  n r 
hospital  museums  contain 
a  ghastly  army  of  pre pn ra- 
tions showing  tlie  liowcl  or 
it«  mesentery  or  the  hernial  sac  raptured  by  forcible  taxis^  and  wo  have  only 
too  ft"equent  opportunities  in  operating  for  hernia  of  seeing  the  (races  of  minor 
violence  tn  extmvasationw  on  the  bowel  or  omentum,  bloody  fbiid  in  the  sac, 
and  other  lesions,  which  though  not»  perhaps,  in  themselves  fatal,  yet  add  to 
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Fj«.  278.  Tho  ffTit,  with  it»  mcwntpry,  ffom  ihc  mmv  rutpunAkon  *• 
lA*t  fii|?iii^v  *li.iiwlnjr  a  rent  («)  hi  tht'  iwrtlon  nf  tut*  iil^ry  f«w* 
nectci!  with  the  iittiu^bcd  tiuriler  of  tbr  k«1,— St.  G««rgv*«  Uaoplinl 
Mujwum,  Scr.  Ix.  No.  £^. 
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the  dangers  of  the  case  and  increase  tlie  inflammation  set  up  by  the  state  of 
the  partfi. 

If  reduction  has  failed  it  must  be  left  to  the  discretion  of  the  surgeon  Question  of 
whether  to  repeat  it  or  no,  looking  at  the  symptoms  of  the  case  and  the  Jf  thetaxw. 
nature  of  the  tumour.  There  are  some  hemia9  where  the  constriction  is  so  very 
tight  that  the  surgeon  at  once  feels  convinced  that  nothing  except  the  divi- 
sion of  the  stricture  can  avail  to  reduce  the  hernia  ;  and  there  are  some  cases 
in  which  the  symptoms  when  first  seen  are  so  urgent  that  even  a  single 
application  of  the  taxis  would  be  improper,  since  the  bowel  may  be  gan- 
grenous or  so  nearly  perforated  by  ulceration  that  the  least  pressure  would 
rupture  it.  In  either  case  the  opei*ation  must  be  performed  at  once.  But 
the  indications  are  usually  less  clear,  and  it  is  difficult  to  lay  down  any  gene- 
ral rule,  as  to  when  the  repetition  of  the  taxis  is  inadmissible,  which  shall  not 
be  liable  to  frequent  exceptions.  The  one  which  appears  the  best,  and  which 
is,  1  believe,  usually  adopted  in  the  hospitals  of  this  city,  is  this :  when  symp- 
toms of  strangulation  are  decided  and  the  vomit  is  beginning  to  be  tinged 
with  the  contents  of  the  small  intestine  (i  c.  is  turning  from  mere  bilious 
fluid  to  a  dark  colour  and  somewhat  ofiensive  odour),  do  not  put  off  the 
operation  longer,  after  a  final  gentle  trial  under  anaesthesia.  The  means 
which  used  formerly  to  be  employed  in  order  to  facilitate  reduction,  such  as 
the  warm  bath,  tobacco  enemata  and  bleeding,  are  no  longer  used,  being 
superseded  by  anesthetics.^  But  in  voluminous  hemiep,  in  which  the  symp- 
toms of  strangulation  are  mild,  or  which  are  merely  irreducible,  the  applica- 
tion of  ice  appears  to  be  serviceable.  And  irreducible  herniee  sometimes 
become  reducible  after  prolonged  rest  in  bed,  in  aid  of  which  saline  purgatives 
appear  valuable. 

Mr.  Langton,  in  an  interesting  paper  in  the  second  volume  of  the  St.  Treatment 
Bartholomew's  Hospital  Reports,  points  out  how  much  benefit  may  be  obtained  Jie* hernia!" 
in  such  cases  as  have  resisted  the  above  treatment  by  constant  and  well- 
graduated  pressure.  This  is  effect<jd  by  an  *  accurately  fitting  bag  which 
should  be  capable  of  being  laced  tightly  by  means  of  a  running  tape,  so  as 
to  follow  the  decreasing  size  of  the  protrusion.  The  bag  may  be  supported 
by  a  cup- shaped  truss,  or  a  ball-and-socket  truss  may  be  placed  over  the 
neck  of  the  tumour,  and  the  taxis  may  bo  employed  occasionally,  as  the 
size  of  the  tumour  lessens.*  Pure  epiploceles  may  of  course  be  treated  more 
freely  than  those  tumours  which  contain  intestine.  For  further  details  and 
for  some  interesting  examples  of  the  success  of  the  treatment  the  reader  is 
referred  to  Mr.  Langton's  i)aper. 

The  chief  accidents  which  are  known  to  take  place  in  taxis  are  rupture  of  Accidents 
the  bowel  and  *  reduction  en  masse.'  The  minor  lesions  above  alluded  to,  of  ^*^^ 
bruising,  &c.,  may  be  suspected  when  injudicious  violence  lias  been  used,  but 
can  hardly  be  recognised.  *  The  indications  of  burst  bowel,*  says  Mr.  Birkett,* 
*  are  very  characteristic.  The  hernia  glides  away  from  the  pressure  of  the 
finger,  and  consequently  the  tumour  disappears.  This  is  not,  however, 
accompanied  with  that  sudden  and  peculiar  sensation  w^hich  the  replacement 

*  *I  am  speaking  hero  of  the  pnictice  which  is  pursued  at  the  hospital  to  which  I  am  myself 
attached.  But  the  warm  bath  is  used  at  other  institutions.  Sir  J.  Paget  lays  much  stress  on 
its  employment,  and  says  that  it  should  be  used  in  all  cases  which  are  not  very  bad,  unless  in 
old  and  feeble  persons,  whom  it  would  depress  too  much,  and  in  whom  fomentations  or  hot 
poultices  should  be  substituted  ;  and  he  adds  that  in  many  cases  where  the  warm  bath  does 
not  make  the  hernia  reducible  at  once,  it  becomes  so  after  a  few  hours*  rest  in  bed.*— *  Clin. 
Lectures,'  p.  119. 

«  •  Syst.-  of  Surg.,'  2nd  ed.  vol.  iv.  p.  698. 
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of  an  unburst  hnwel  within  the  pt^ritonual  caTity  pi-odnces*  The  pfifcicrnt'^ 
immediately  comphtins  of  8ome  pain  in  the  fibdominaJ  region;  vomiting] 
ceases,  but  pain  and  hiccough  may  arise  instead  ;  collapse  rapidly  snpervenes,  f 
and  death  closes  the  scene  in  a  few  lionra/  Mr.  Birkett,  however,  adds  that| 
in  rare  cases  the  mptnred  |>art  has  been  closed  off/it*m  the  general  peritoneal 
cavity  by  inflammation^  abscess  has  ensued^  and  the  patient  has  I'ecoTered 
with  an  artificial  anns, 

*  Red  notion  en  masse^^  or  *«t  &?oc/  is  the  term  wbich  is  nsed  to  describe 
the  accident  in  whicli  the  hernia  is  pushed  awny  from  the  external  surface  of 
the  body  and  nothing  is  h*fit  perceptible  except  an  ill-dctined  fulness  in  the 
canal,  but  the  strangulation  is  not  liberat'Cd^  It  seems  that  this  may  be 
eflectttd  in  at  least  one  of  two  ways :  L  The  old  idea  was  that  in  these  easea 
the  whole  of  the  sac  (neck  and  fn-ndns)  had  been  detached  from  the  tissues 
around  it  and  pushed  into  the  canal,  or  even  through  the  canal  into  the 
subperitoneal  tissue,  leaving  the  gut  still  strangulated  by  the  neck  of  the  sar, 
Tlmt  this  does  occur  in  some  cases  there  is  anatomical  evidence.'  (Fig.  279,) 
But  it  appears  to  bo  more  common  for  the  sac  to  be  lacerated,  althoagb  in 
these  cases  its  neck  may  also  be  displaced  and  separated  £i*om  its  cellular 
connexions.  The  laceration  inometiniea  involves  the  whole  sac,  in  which  case 
the  neck  of  thc^  sac  constricting  the  gut  is  pushed  up  the  canal  and  lies  in 
the  sabperitoneal  tissue.  Or  the  posterior  part  of  the  sjic  may  be  lacerated 
and  the  gut^ — still  constricted  by  the  neck  of  the  sac,  or  the  tissues  around  it 
— may  be  pushed  through  the  rent  and  doubled  up  in  the  subperitoneal 
tisane  nnder  the  upper  part  of  the  sac*     (^^ig*  280.) 


JU. 


FiQ.  279.  Dlngrfttn  of  reduction  en  mttt*rt 
The  wholo  fl«D  and  iU  eontciat«  {b} 
■epttruted  from  tbi;  port*  tnvcirtlni!' f t, 
and  podhcd  op  into  tho  cellular  tlaiiie; 
Uie  gat  sUU  ^tniu^iiliktcd  at  the  u«ck 
(If  tbfi  uc  {u>. 


Fkk  280.     IUhIucIUm. 
isic  t4>ni  at  b,   M 
through  the    p 
tlfivuc,  but.  <till  - 


The  accident  appeai-s  to  be  not  very  uncommon  when  much  violence  id 
used.  Its  oecurrcnce  should  always  be  suspeclcd  when,  after  forcible  taxis, 
the  symptoms  are  not  relieyed,  and  the  surgeon  may  be  almost  certain  that 

*  See  especiallj  tho  cases  related  by  Mr.  Ai^ery,  in  the  '  Fnih.  Soc.  Trans.,'  vol.  iij.  p.  07. 
and  by  Mr.  Bryant  in  hi*^  work  ou  tbe  *  Pmcticc  of  Surgery.*  p.  349.  Both  wore  casus  uf 
femomt  liDruiu, 

^  Soo  Dr.  Brofidbeut'e  case,  'PntlL  8oe.  Trana./  vol.  xii.  p.  97  ;  Mr,  Mofris*B,  ibid.,  toL 
mi,  p.  1-I8  ;  BirkeU,  '  t^ysU  of  Surg./  voU  iv.  p.  703,  2Dd  ed. 
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it  has  occurred  when  there  has  not  been  the  nfinal  characteristic  sensation  of 
the  redaction  of  bowel  (which  I  have  called  above  a  *  snap  *),  and  especially 
if  some  ill-defined  fnlness  is  still  left  on  that  side  of  the  abdomen^  yet  the 
still  graver  symptoms  enumerated  above  as  characteristic  of  rupture  of  the 
bowel  are  not  present.  The  accident  occurs  both  in  femoral  and  inguinal 
hernia),  but  seems  more  liable  to  happen  in  the  latter,  probably  on  account  of 
the  greater  length  of  the  sac.  Its  treatment  should  be  by  immediate  opera- 
tion, as  will  be  more  fully  described  in  the  section  treating  of  Herniotomy. 

In  all  cases  in  which  a  patient  is  discovered  to  be  ruptured,  after  the  Tnuses. 
hernia  is  fairly  reduced  he  should  not  bo  allowed  to  resume  his  ordinary 
avocations  without  a  truss.  If  the  hernia  has  been  strangulated  he  should 
not  even  be  permitted  to  walk  to  the  instrument-maker's  shop  without 
having  the  reprotrusion  of  the  hernia  prevented  by  a  carefully-adjusted  pad 
and  bandage.  In  no  case  of  reducible  hernia  should  the  continual  support  of 
a  truss  be  omitted.  An  impression  prevails  that  an  infant  may  be  too  young 
to  wear  a  truss ;  but  no  error  can  be  more  unfortunate.  It  is  true  that  in 
young  infants  there  is  much  more  difficulty  in  adjusting  a  truss,  and  in 
keeping  it  worn  without  ulceration  of  the  skin,  inasmuch  as  the  child  is  in 
constant  motion,  and  the  truss  will  be  constantly  fouled  with  urine  and 
fsBces.  The  parent  or  nurse  should,  therefore,  be  provided  with  more  than 
one  well-fitting  truss,  which  should  be  covered  with  oiled  silk  and  changed 
when  necessary,  and  all  possible  care  should  be  given  to  see  that  the  truss 
fits  and  to  pad  it  with  cotton-wool  wherever  it  threatens  to  chafe.  But  so 
far  from  letting  an  infant  with  hernia  dispense  with  a  truss,  it  should,  on  the 
contrary,  be  worn  night  and  day.  For  the  hernia  is  usually  of  the  congenital 
form,  and  the  ring  will  probably  close,  if  the  gut  be  kept  out  of  it,^  to  which 
end  the  nurse  should  be  instructed  to  keep  her  finger  applied  carefully  to  the 
ring  even  while  washing  the  child.  x 

A  single  truss  is  a  spring  surrounding  the  abdomen  just  above  the  spines 
of  the  ilia,  terminating  at  one  end  in  a  pad  and  at  the  other  in  a  strap  with 
buttonholes.  A  button  is  attached  on  the  back  of  the  pad  to  which  the 
strap  is  secured,  and  the  truss  is  prevented  from  displacement  upwards  by  a 
strap  fastened  to  its  back  part,  brought  under  the  thigh,  and  also  buttoned  on 
the  pad  (Figs.  281,  282).     If  the  ring  is  very  large  a  tail-piece  is  attached  to 


Fio.  281.    Right  inguinal  tniS3. 


Fia.  283.    Left  inguinal  tnuB. 


'  Opinions  seem  to  differ  as  to  the  probability  of  the  cure  of  a  hernia  by  the  pressure 
exercised  by  a  truss  on  the  ring,  but  no  one  questions  its  possibility ;  and  as  to  its  occasional 
occurrence,  at  any  rate  in  early  life,  I  think  I  can  testify  from  my  own  experience. 
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tlie  |Mid,  to  make  pfossnre  over  a  larger  area  (Fig.  2B3).    When  tbei-e  is  licmia 

on  biiLli  sidc^a  the  spring  has  a  pad  at  eut*h  end,  and  tLey  an?  kept  in  position 

by  a  strap  passing  from  one  to  the  other  (Fig.  28^i).     The  essential  roqnisitcs 

of  a  good  truss  are  that  it  Bhould  fit  etisily  round  the  body,  tliat  its  prcssar 

should  be  directed  properly,  and  should  be   gpreat  enough   to   prevent  ill 

descent   of    tlie    hernia 

witboEt  being  bo  great 

as  either  to  be  painful 

to    the    patient    or    to 

t-ause  absorption  of  the 

parietes,    wbereby    the 

ring  would  be    furtbor 

weakened. 

Except  in  the  case 
of  infants  the  truss  is 
only  to  be  worn  in  the 
daytime,  though,  if  the 
hernia  deseends  very 
readily,  the  patient  may 
be  instructed  to  apply 
it  before  he  gets  up. 

The  object  of  atruBS 
is  to  exert  such  an 
amoant  of  pressure 
npon  the  ring  through 
which  tlie  hernia  has 
descend od  that  its  re- 
newed descent  shall  be 
prevented  in  all  posi* 
tions  of  the  body  and 
during  any  exertion 
which  the  jiatient  mnj 
ninke.  For  the  attain- 
ment of  this  object  it  is,  of  conrse,  necessary,  in  the  Grst  place,  that  the 
heniia  Bhould  he  completc^ly  i-educed.  This  eh^sential  ptiacaution  is  too  often 
negleetod  by  ignorant  persons,  and  it  is,  therefore,  the  surgeon's  duty  to 
explain  fully  to  the  patient  how  important  it  is  to  make  sure  of  the  com- 
plete red  tic  Lion  of  the  hernia  before  he  applies  the  tniss^  and  also  to  show 
liim  the  signs  by  which  he  may  make  sure  that  the  liemia  is  really  rctlnced. 
The  next  point  to  which  attention  should  be  paid  is  the  choice  of  the  form 
of  truss  which  is  to  be  recommeDded  for  the  special  case  in  hand.  It  would 
bo  highly  undesirable,  as  well  aa  nnneeessary,  to  speak  in  tins  place  of  Uio 
inventions  of  different  instmment-makei-s  or  surgeons.  Each  has  its  own 
advantages,  when  consstracted  on  sound  mechanical  principles,  but  those  in 
common  use  and  of  cheaper  construction  answer  all  ordinary  purposes  well 
enough.  They  may  be  divided  into  three  classes:  1.  Those  in  which  the 
pad  which  covers  the  hernial  aperture  is  supported  and  kept  in  place  by  a 
spring  surrounding  the  pelvis,  2.  Those  in  which  the  pad  is  kept  in  place 
by  counter- pressure  applied  to  the  loins.  3,  TIiofc  in  which  the  pad  is 
supported  on  a  lever- spring  attached  to  a  soft  girth  or  belt. 

Tbe  common  truss  is  the  best  exrimple  of  the  first  class  (Figs.  281-28^1). 
The  spring  encircles  the  whole  body  jnst  below  tbe  hips,  i,c>  the  ibac  spines, 


Pio,  284.    noubk'  bi^tiiiAl  trnj». 
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is  prevented  from  *  riding  *  or  slipping  upwards  by  a  strap  passing  from  back 
to  front  between  the  thighs  and  battened  on  to  the  pad  in  front.  If  there  is 
a  double  rupture,  both  ends  of  the  spring  carry  a  pad,  and  both  pads  are 
secured  by  a  strap  besides  being  attached  to  each  other  (Fig.  284). 

In  the  spiral-spring  truss  (Fig.  285)  the  pad  has  a  spiral  spring  coiled  in 


Fu).  iS.*.    Syiral-Bprlng  truss. 

it,  and  the  body-spring  docs  not  encircle  the  pelvis  but  terminates  in  a  larger 
pad  on  the  loins,  in  wliich  also  a  spiral  spring  is  coiled,  and  which  is  attached 
to  the  pad  by  a  strap  passing  round  the  sound  side  of  the  body.  In  the 
double  truss  the  two  pads  are  buttoned  together,  and  the  two  back  pads  are 
hinged  together  or  made  into  one  elHpitical  hinged  piece. 

The  ball-and-socket  truss  (Fig.  28C,  287)  (or  Salmon  and  Ody's)  is  a 


Fio.  286.    Rill-and-sockct  truys. 
(Suluion  and  Ody. ) 


Flo.  287.   Double  truss.— (Salmon  and  Ody.) 


modification  of  this,  in  which  the  pad  is  mounted  on  a  ball-and-socket,  or 
universal  joint,  and  in  the  single  foim  the  spring  encircles  the  sound  side  of 
the  body,  crossing  in  front  of  the  pubes,  so  as  to  direct  the  pressure  of  the 
pad  up  the  inguinal  canal. 

The  moc-maiu  lever  truss  (Fig.  288)  derives  its  peculiar  designation 
from  the  Indian  name  of  the  silk-cotton  tree,  from  the  pith  of  which  its  pad 
is  formed.  But  the  main  peculiarity  of  its  construction  is  that  all  encircling 
springs  are  dispensed  with.  A  soft  belt  encircles  the  body,  and  to  this  the 
pad  is  attached,  carrying  a  horizontal  lever-spring  which  passes  across  to 
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the  opposite  riid  of  tlio  belt.     It  is  comforffilile,  but  caiiDot  be  trusted  to 
when  anything  like  forcible  pressure  m  reqaired. 

lu  applying  a  truss  tbe  first  thing  is  to  take  an  accurate  meas  are  meat  1 


Fiu.  '288,    MotSDiiLtit  1ev«r  truaft. 

the  patient's  body  by  u  tape  carried  from  the  centre  of  the  hernial  opening  to 
a  point  just  Iielow  the  anterior  superior  spine  on  that  aide^  thence  horizontally 
I'ound  the  back  to  the  same  point  on  the  opposite  side,  and  so  back  to  the 
starting-ptiint.     The  length  of  the  horijtonta!  line  which  joins  the  tw^o  anterior 
superior  spinoa  in  front,  and  the  vertical  distance  of  the  centre  of  the  hernial 
opening  fmm  that  line  should   also  be  noted,  and  if  the  patient  is  mmsuallj. 
fat,  so  that  the  abdominjil  parietes  are  very  oblique,  it  is  desirable,  as  MrJ 
Wood  suggests,'  to  note  t be  horizontal  distance  of  the  hernial  aperture  from 
a  plnmb-hne  let  fall  ft-om  the  line  which  joins  the  anterior  superior  spines,  ^ 
Id  city-practice  all  this  is  left  to  the  inBtniment-maker,  but  the  sarge 
ouglit  himself  to  see  that  the  truss  which  has  been  supplied  answern  ill 
pur  pi  ISO  in  all  rcs]>ects. 

The  foUowin^  are  the  niain  qualities  of  a  good  truss:  1.  It  should  lie  eon 
fortably  in  the  hollow  between  the  buttock  and  loins,  and  should  be  so  cloeelyl 
applied  to  the  hijB  as  not  to  shift  in  the  movements  of  the  patient's  bt^dy, 
yet  the  spring  should  not  be  so  tight  as  to  gall  the  skin,  nor  should  tbo  end 
of  the  spring  project  against  the  wall  of  the  beHy.  2.  Its  pad  should  cover 
tlic  wholo  hernial  aperture  and  the  abdominal  wall  for  at  least  half  an  inch 
around  it .  In  large  scrotal  hernifle  a  tail-piece  to  tlie  pad  is  ahnost  essential 
in  order  to  prevent  the  hernia  from  slipping  down  under  the  lower  end  of  the 
pad  (Fig.  2f^3).  3.  The  pressure  should  be  suiBcient  to  prevent  the  desee 
of  the  rupture  in  any  exertion  wluch  the  imtient  may  be  called  on  to  niakfli^ 
but  should  not  be  so  severe  as  to  cause  the  absorption  of  the  abdominal  wall 
and  so  enlarge  the  aperture  of  the  hernia*  Certain  it  is  tliat  many  patients 
notice  the  hernia  get  gradually  larger  as  the  trass  is  worn,  and  find  that  the 
pad  has  to  be  gmdually  inereased  in  size  in  order  to  keep  up  the  ruptn 
2klr,  Wood  attribntcB  this  to  the  shape  of  the  pad»  which  is  generally  ina 
convex,  and  for  that  purpose  prefers  flat  jiads,  believing  that  the  convex  pads 
press  the  structures  inwards  which  support  the  abdominal  wall  behind,  and 

*  A  x»^pcp  hy  Mr,  J.  Wtxxl  tm  thii  subject,  in  tho  *  Brit.  Med.  Juurual/  Oct,  14,  1871,  trill 
well  ropoy  ;»tt«iitive  perusal. 
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so  destroy  their  valvo-like  arrangement.  This  may  fairly  bo  doubted,  and  it 
seems  to  me  that  the  convex  shape  of  tlie  pad  is  really  better,  since  it  buries 
itself  in  the  skin  and  fat  (beyond  which  no  effect,  I  think,  is  produced  by  the 
shape  of  the  surface),  taking  a  better  hold  of  the  parts,  and  so  saving  force 
in  the  spring.  But  whatever  shape  of  pad  is  adopted  it  ought  to  be  sup- 
ported with  the  least  force  possible,  in  order  to  prevent  the  escape  of  the 
rupture,  otherwise  not  only  will  its  application  bo  irksome,  but  the  ring  will 
certainly  be  enlarged.  As  it  is  almost  impossible  to  calculate  the  variations 
which  may  be  occasioned  in  the  outward  pressure  of  the  rupture  by  the 
patient's  circumstances,  those  who  are  liable  to  be  called  on  for  extra  exer- 
tions at  stated  times  are  sometimes  usefully  provided  with  two  trusses,  one 
for  rest,  the  other  for  exercise.*  An  instrument  has  been  devised  by  Mr. 
Wood  for  the  purpose  of  measuring  the  resistance  of  a  rupture. 

Finally,  the  direction  in  which  the  pressure  is  made  must  correspond  to 
that  of  the  hernial  canal.  Direct  inguinal  hernia  comes  straight  forward  out 
of  the  belly,  and  its  neck  is  very  short.  Oblique  inguinal  hernia,  on  the  con- 
trary (unless  it  has  been  long  neglected,  in  which  case  the  neck  is  shortened 
and  the  enlarged  rings  are  brought  almost  into  a  line,  giving  it  much  resem- 
blance to  the  direct  form),  has  a  long  neck  running  obliquely  upwards  and 
outwards,  and  the  pressure  must  be  made  in  this  direction  and  in  such  a 
nuinner  that  the  pad  may  bring  the  walls  of  the  spermatic  canal  into  contact 
and  press  on  the  situation  of  the  internal  inguinal  ring.  Femoral  hernia, 
again,  has  a  short  nock  terminating  at  a  ring  which  in  the  erect  position  is 
nearly  horizontal,  so  that  the  pressure  is  most  effectively  directed  upwards, 
bringing  the  pad  to  boar  directly  on  Gimbemat's  ligament.  If  the  rupture 
has  been  operated  on,  the  corresponding  ring  is  often  enlarged  and  weakened, 
and  more  than  common  attention  must  be  bestowed  to  see  that  the  pad  is 
large  enough  and  makes  pressure  in  the  proper  direction. 

The  above  has  reference  to  inguinal  and  femoral  ruptures  only.  Umbilical 
and  ventral  hernia  are  treated  by  a  belt  round  the  abdomen,  the  belt  being 
laced  behind,  and  provided  with  elastic  sides.  This  belt  carries  a  i>ad 
corresponding  to  the  position  of  the  hernial  opening,  and  so  made  that  its 
surface  is  accurately  adapted  to  the  shape  of  the  wall  of  the  belly  and  its  out- 
line overlaps  the  opening  on  all  sides.  The  common  practice  in  umbilical 
rupture  in  childhood  of  putting  a  nipplo-shapcd  pad  into  the  orifice  seems  to 
me  bad,  as  tending  to  dilate  the  opening  ;  at  the  same  time  the  tendency  to 
natural  cure  is  so  great  that  as  a  rule  no  harm  follows. 

The  wearing  of  a  truss  may,  it  has  been  said,  prove  curative,  but  this  is  •  Radical 
certainly  exceptional.  On  the  other  hand,  there  are  cases  in  which  the  ring  ?""!  ^^ 
is  so  largo  that  there  is  much  difficulty  in  applying  a  truss  ;  and  in  all  cases 
a  hernia  is  a  grave  infirmity,  and  exposes  the  patient  to  constant  danger. 
This  danger,  however,  is  extremely  slight,  if  proper  care  be  given  to  the 
management  of  the  truss.  The  chief  inconvenience  of  an  ordinary  reducible 
hernia  is  that  it  debars  the  patient  from  the  safe  or  comfortable  pursuit  of 
various  athletic  sports,  and  that  it  constitutes  a  bar  to  his  entrance  into  the 
public  services. 

For  one  or  other  of  these  reasons  the  patient  often  seeks  for  a  radical 
cure,  and  many  have  been  the  operations  proposed  for  this  object.     And  1 

'  Persons  who  arc  addicted  to  swimming  must  have  a  special  truss  for  the  purpose,  covered 
with  indiarubber  material. 


til  ink  it  may  be  said  of  all  of  them,  even  tlioBc  most  iTCcntly  devised  r. 
mo&t  carefully  thought  over,  that  they  uanally  fail  in  tlieir  object,  nnl 
assisted  by  the  pi^saure  of  the  truss,  that  is  to  say,  that  they  are  tjoi  really 
*  radical  cwres/  aa  they  are  genei'ally  called.  Nor  is  this  surprising.  The 
ubject  of  the  operation  is  to  closo  the  abdoioinaJ  ring.  Now,  this  can  only  be 
effected  in  umbilical  hernia,  for  in  inguinal  hernia  an  attempt  absolutely  to 
close  the  ring  would  certainly  involve  the  Rcrotal  cord^  and  in  femoral  hernia 
the  fcmoi-al  vein.  In  fenioml  hernia,  however^  the  operation  is,  I  believe, 
too  dangerous  to  be  juHtifiable.  One  fatal  case  attmcted  some  attention  a 
few  yeai*s  since,  in  which  the  bowel  was  perforated  in  an  attempt  to  close 
tho  femora!  ring,  and  I  am  not  aware  that  the  operation  has  been  rejieated. 
In  umbilical  hernia  the  radical  cui-c  is  rarely  attempted,  since  the  congenital 
form  uKiuilly  disappears  in  after-life,  and  the  acquired  fonn  occurs  gc*nenilly 
in  elderly  stont  people  who  are  nut  lit  snbjeels  for  surgical  opeiution  nor 
giveu  to  active  pnrsuits,  and  the  local  conditions  are  also  usually  very  nn- 
favom'able.  The  operation  is,  therefore,  in  pi^actice,  restricted  to  ingninal 
herniiB  in  the  male  sex,  and  I  think  \t  ought  never  to  l)o  performed  exce 
upon  patients  who  either  (by  themselves  or  their  parents)  have  been  propter] 
informed  of  its  dangers,  and  who  deliberately  ehoose  to  incur  them  in  ordi 
to  get  quit  of  the  inconvenience.  The  methods  of  Wiitzer  and  others, 
though  much  vaunted  at  the  time,  are  now,  I  believe,  atlmitted  to  be  nearly 
universfdly  failures.  I  need  only  describe  the  plan  devisetl  by  Mr.  John  Wooth 
III  this  operation  an  assistant  ix^'duces  tho  hernia,  and  keeps  it  most  carefully 
reduct'd  the  whole  time,  keeping  two  tingera  pressed  above  the  internal 
ring,  so  that  there  may  be  no  chance  of  the  opeiiitor's  needle  injaring  the 
gut.  Tho  instruments  required  ai^  a  stout  unyielding  needle,  in  a  handle  g 
with  a  peculiar  curve  adapted  to  the  shape  of  the  finger^  and  apiece  of  dtouU^H 
cop|ier  wiix;  silvered,  about  two  feet  long.  Gi'eat  care  must  be  taken  to  seiS^I 
that  the  wire  is  properly  flexible  and  free  from  kink.  An  incision  is  raskd^ 
t'jrough  Itbe  skin  of  the  scrotum,  about  an  inch  long,  so  as  to  expose  the 
fascia  covering  the  hernial  sac,  the  skin  and  fascia  are  then  Re|>arated  for  about 
an  inch  aD  ronnd  the  ajjerture.  The  finger  is  pushed  up  along  tbe  face  of 
the  cord,  pushing  the  fiiscia  and  sac  in  front  of  it  until  it  is  fairly  within  the 
opermatic  canal  and  feels  the  internal  pillar  of  the  internal  abdominal  ring; 
the  C4»njoinad  tendon  is  then  i*ecDgnised  and  carefully  taken  up  on  the  needle, 
which  is  then  made  Uy  traverse  the  superficial  parts  obliquely,  uj» wards  and 
inwards^  The  skin  is  now  drawn  upwards  and  inwards,  and  the  needle  is 
pushed  througit  it.  One  end  of  the  wire  is  then  hooked  into  tho  needless 
eye  and  the  latter  is  withdrawn,  carrying  the  wire  along  with  it.  Then  the 
needle  is  disengaged  from  the  wire  and  carried  again  along  the  finger  to  th«^H 
outer  sido  of  the  ring  ;  here  it  is  thrust  through  tho  tissues  at  the  outer  sid^^l 
of  tho  internal  apoHure  of  the  heniia  (*  the  anterior  aponeurosis,  close  io 
Pou part's  ligament,*  as  Ml*.  Wood  describes  it),  and  then  the  skin  is  brought 
over  so  that  the  needle  emerges  at  the  former  puncture.  The  other  end  of 
the  wire  is  now  hooked  into  the  needle's  eye,  and  the  latter  is  withdrawn 
ftjjd  disengaged,  leaving  a  loop  of  wire  emerging  from  the  skin  of  the  groin, 
and  two  ends  which  embrace  more  or  lesa  completely  tho  internal  orifice  of 
t  he  hernial  sac.  The  next  step  is  to  pinch  up  tlie  hernial  sac  and  the  fescia 
covering  it,  between  tho  finger  and  tiinmb,  opposite  thenerotal  opening  of  the 
hernia,  tlio  spermatic  cord  being  shf>pod  away  from  their  grasp,  as  in  tho 
operation  for  varicocele.  The  needle  is  then  made  to  take  up  all  the  tissues 
ivhich  lie  in  front  of  the  cord  (i.e.  the  whole  circumference  of  tlie  external 
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ring  or  its  neighbourhood),  and  it  is  made  to  enter  and  emerge  from  either 
comer  of  the  scrotal  wound.  The  extensibility  of  the  scrotal  tissues  renders 
this  generally  easy.  One  end  of  the  wire  (either  end  will  do,  but  Mr.  Wood 
prefers  that  which  has  been  passed  through  the  conjoined  tendon,  i.e.  inside 
the  internal  ring)  is  then  hooked  into  the  eye  of  the  needle  and  brought 
down.  Thus,  one  of  the  ends  of  wire  is  left  possibly  lying  behind,  but,  as 
Mr.  Wood  points  out,  more  probably  in  most  cases  passing  through  the 
tissues  of  the  sac,  and  embracing  its  lower  orifice,  while  the  other  end  simply 
traverses  the  inguinal  canal  and  one  of  the  pillars  of  the  internal  i*ing.  The 
two  ends  are  now  drawn  down,  straightened  and  stretched  till  the  loop 
comes  close  to  the  skin,  where  it  is  held  by  an  assistant,  while  the  surgeon 
twists  together  the  two  ends  (counting  the  number  of  twists  which  he  gives, 
in  order  that  he  may  know  how  to  untwist  them  afterwards),  and  by  this 
twisting  the  tissues  around  the  ext^^i-nal  ring  are,  of  course,  twisted  along 
with  the  wire.  Now  the  loop  is  drawn  forcibly  upwards,  so  as  to  invaginate 
these  twisted  tissues  firmly  into  the  inguinal  canal.  Then  the  two  ends  of 
the  loop  are  twisted  a  certain  number  of  times,  so  as  to  have  a  firmly,  twisted 
stalk,  but  with  still  a  loop  at  its  end  ;  and,  finally,  the  two  free  ends  of  the 
wire  arc  passed  through  this  loop  and  made  fast  around  a  pad  of  lint  which 
presses  over  the  inguinal  canal.  Tbe  patient  is  placed  in  bed,  with  the 
testicles  supported  and  the  abdominal  parietes  relaxed.  The  wire  is  gene- 
rally left  till  about  the  eighth  or  tenth  day,  when  it  is  untwisted,  and  is 
removed  about  the  fourteenth.  Suppuration  usually  lasts  for  some  time  in 
the  ti-ack  of  the  wires.  The  operation  for  inguinal  hernia  in  the  female  is 
exactly  the  same  in  principle. 

The  patient  must  not  leave  his  bed  till  the  parts  are  su£Bjciently  con- 
solidated to  bear  a  pad  and  bandage,  and  must  wear  a 
truss  afterwards. 

The  operation  for  strangulated  hernia  (called  some-   Htrnio- 
times  Herniotomy  or  Kelotomy)  difiers  but  slightly  in  ^^y' 
the  different  forms  of  hernia.     In  many  particulars  it  is 
the  same  in  all  forms. 

The  only  special  instruments  required  in  an  operation 
for  hernia,  besides  the  ordinary  contents  of  the  pocket- 
case,  and  an  extra  pair  of  forceps  with  a  very  fine  bite, 
are  the  hernia-knife  and  hernia-director.  The  knife  has 
a  probe-point,  and  only  a  very  short  cutting  edge,  so  as 
to  endanger  the  bowel  as  little  as  possible.  It  is  made 
either  straight  or  curved,  the  latter  being  the  most  gene- 
rally convenient  shape,  especially  for  deeppe^UKsd  con- 
strictions. The  hernia-director  as  usually  madc'is  merely 
a  common  director  much  broader  than  usual.  The  object 
of  this  breadth  is  to  push  away  the  bowel  from  the 
edge  of  the  knife  when  the  latter  is  passed  under  the 
stricture.  Sometimes  the  director  is  provided  with 
wings  for  the  same  purpose.  It  is  also  advisable  to  have  a  stout  doable  liga- 
ture ready  on  a  curved  needle  in  any  case  where  the  sac  may  contain  much 
omentum. 

A  free  incision  is  made'  over  the  tumour  by  pinching  up  a  fold  of  skin 
and  subcutaneous  tissue  and  dividing  it.  Then  the  surgeon  cuts  down  with 
care  on  to  the  sac  which  invests  the  hernia.     This  is  usually  done  by  pinch- 
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in^  Tip  the  sncecsaive  layers  of  fascia,  making  a  RTnall  liole  iii  them 
dividing  tliem  on  a  director  to  the  extent  of  tlie  original  won  ml.  When  the 
sac  is  fairly  exposed  the  sargeon  may  examine  the  strncttires  aroand  it« 
neck  carefully,  pass  his  director  under  any  of  them  which  seem  to  bo  con- 
stricting the  hernia,  make  a  sufficient  incision  into  them  with  the  hemia- 
knifc,  and  then  try  to  reduce  the  hernia.  This  will  often  sueceed  when  the 
stricture  is  entirely  external  to  the  sac.  The  hernia  being  reduced  the 
wound  is  sewn  np.  But  if  this  attempt  has  failed,  or  if  frorm  whatever 
cause  the  snrgcon  i.s  unwilling  to  try  it,  the  sac  is  next  to  he  divided.  This 
should  bo  done  with  all  imaginable  care.  If  the  tension  is  not  very  great  it 
is  better  to  pinch  np  a  fold  and  divide  it  with  the  edge  of  the  knife  turned 
horiKontally,  so  as  not  to  endanger  the  gut,  much  in  the  same  way  as  tbo 
sheath  of  an  artery  is  opened.  lf\Tien  the  sac  is  too  tense  to  permit  this  it 
must  be  gently  scratched  through  till  the  fluid  or  gtit  underneath  is  reached. 
In  the  great  majority  of  cases  tliere  is  some  fluid  iu  the  sac,  the  escape  of 
which  gives  conclusive  proof  that  the  sac  has  been  opened,  but  in  some 
instmces  the  gut  and  the  sac  are  completely  in  apposition^  and  if  tho  great* 
est  care  bo  not  used  the  bowel  may  be  wounded,  as  has  often  happened. 
The  little  hole  in  the  sac  ia  enlarged  on  a  director  freely  enough  to  allow  a 
complete  view  of  the  whole  contents  of  the  sac.  The  surgeon  jmsses  his 
finger  along  the  got  or  omentum  to  the  ring,  and  then  feels  the  stricture 
with  his  naih  He  carries  the  hernia- director  along  bis  nail  under  the 
stricture,  and  then  insinunles  the  cutting  edge  of  the  hernia-knife  beneath 
the  constHcting  bund,  and  divides  it  to  a  very  sliglit  extent.  If  this  does 
not  allow  the  easy  reduction  of  the  hernia,  another  little  nick  must  bo 
made  in  tho  same  or  another  part  of  the  stricture,  so  that  the  bowel  can 
be  reduced  without  dangerous  violeuce.  Finally,  the  reality  of  the  re- 
duction must  be  pat  beyond  dtmbt  by  passing  the  finger  thi*ough  into  the 
peritoneul  cavity,  and  then  the  wiHiud  i.s  to  be  sown  up  and  a  pad  and 
Imndagc  applied. 

Every  step  in  the  operation  thus  Buiiiinarily  described  has  its  own  diffi- 
calties  and  dangers,  and  presents  many  points  for  observation.  I  will  iiy 
britlly  to  indicate  those  which  are  most  important. 

In  the  first  place,  with  reference  to  cutting  down  upon  the  sac.  It  is  a 
matter  of  great  consequence  for  the  rapid  and  satisfactory  performanoo  of 
the  operation  to  be  able  clearly  to  recognise  the  sac  fram  the  membranes 
which  Kurround  it,  nor  is  this  at  all  easy.  The  subperitoneal  fat  often  so 
closely  resembles  the  omentum  that  the  operator  is  tempted  to  think  that  he 
has  opened  the  sac  without  knowing  it.  But  on  trying  to  paas  his  finger 
round  the  supposed  omentum  and  up  into  the  peritoneal  ring,  he  will  find 
that  he  cannot  do  so,  and  the  error  will  be  manifest.  Jluch  time  is  some- 
times lost  in  carefully  dealing  with  mcml>rano8  taken  for  the  sac  which 
are  merely  the  investing  faaci«3  or  the  membrauiform  Inyei-s  of  the  com- 
mon cellular  tissue.  But  the  sac  is  usually  recognised  by  its  more  dis- 
tinctly fibrous  appearance,  and  by  the  colour  of  tlie  fluid  which  is  seen 
through  it. 

The  parts  constricting  the  hernia  external  to  the  sac  are  usually  very 
perceptible  when  the  operation  without  incision  of  the  sac  is  indicated,  and 
in  ordinary  cases  of  strangnlafion  I  can  see  no  motive  for  exposing  the  peri- 
toneal cavity.  It  is  true  that  the  statistics  of  the  two  operations  do  not  show 
any  such  striking  difierences  in   rate  of  mortality  as  t«>  Ih^  finrisive  of  the 
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qnesiion,  tor  allow ing^  as  Mi\  Bryant's^  figures  show,  that  the  death-mti;  is 
lowor  after  tlje  operation  performed  external  to  the  sac,  yet  it  seeiiiH  probaWe 
if  not  certain  that  the  eases  were  more  favoui'able,  Ent  common  sense 
(which  I  hold  to  be  a  better  guide  than  statistics)  appears  to  me  to  be 
in  favonr  of  leaving  the  sac  untonched  if  possible.  A  surgeon  attempts 
to  reduce  a  hernia  by  inxis  ;  failing  this,  he  thinks  it  necessary  to  operate* 
If  he  could  reduce  the  hernial  without  cutting  the  skin  he  would  be  well 
pleased,  for  experience  will  have  taugbt  him  tliat  death  is  excessively  yvltg 
after  successful  taxis.  Surely,  then,  we  umy  argue,  if  it  could  ho  conceived 
that  the  mere  division  of  the  skin  could  mako  the  hernia  retincihle  he  would 
not  incise  the  deeper  parts  ;  if  the  mere  division  of  fin]ierficiai  hands  of  fascia 
would  make  it  reducible  he  would  not  exposo  the  sac.  8imilurl3%  if  the 
division  of  the  constriction  above  the  sac  enables  him  to  reduce  the  hernia, 
why  sbofild  he  open  the  peritoneum  ?  The  only  conceivable  motive  is  in 
order  to  obtain  a  view  of  the  hernial  coutent-s,  in  case  it  should  prove 
nna<lvisable  to  attempt  their  I'eduction,  and  therefore  it  may  he  admitted 
that  in  cases  wlierc  the  taxis  is  contraindicated  {see  p.  56l))  the  sac  should 

always  be  opened  at  once.  And,  of  course, 
if  no  constriction  can  be  found  external  to 
the  sac,  and  the  surgeon  is  clear  that  the 
neck  of  the  sac  forma  the  stricture,  no  good 
can  bo  done  (and  some  harm  perhaps  may) 
by  trying  in  vain  to  reduce  the  gut  after 
having  divided  some  structures  which  are 
not  really  on  the  stretch.  But  when  any 
di' finite  stricture  external  to  the  sac  can  be 
made  out  it  should  be  incised.  I  have  often 
reduced  hernito  by  this  operation,^  and  have 
never  bad  to  I'cgret  it. 

The   seat   of  sti-icture    varies   much  for  S^atof 
different  kinds  of  hernia.     In  those  forms,  as   '^^'"^tiire. 
the  femoral,  which  are  surrounded  by  very 
tight  fibraus  structures,  these  are  very  liable 
to  be  the  agents,  or  at  least  the  chief  agenta, 

Fia.  SM.   8tnui«iiilBtkiiiorftlieniialtitinoiir       „  a   •    .•  i  -i     *         ji  n 

by  tJie  week  of  the  uui,  at  tbc  Infcenial    Of  COnstrictlOU^  while  lU   OillOr  CaseS   tho   SaC 

^^^fn.^i^^^j'^lTu^t:T^  Itself  is  alone  concenied  in  producing  the 
r  :i!^T."rnn%**S^^^;'.^^^^^  strangulation,  which  will  last  even  when  the 
reduction  wore  nuidc  In  Tuin ;  the.i  the  j^j^^  j^s  Contents  buvc  bocu  libci^ted  from 

patient  was  put  into  a  warm  batb,  &iid  «,  «* 

ftwaitttt«tni>t^iv«5ffinoiioubtmaa<*.aaUio  ii[\  tjrje  suTi^ouiidincr  parts,  as  in  retbiction 

tumour   Buddonly  disivppcared,  altuou^u  mi  -      » 

tA  the  time  the  beruitt  ww  said  to  inTe  en  mas€C,     Tlus  IS  partly  illustrated  by  tho 

<li«ipjx»ml  without  being  touched.    Th©  ,  i    j  -  t  i 

Man  died  BbcaiitJu  half  hours  afterwards,  accompanying  Case  aUQ  dltlWlllg.  In  KUCh 
uoopemtfld  on.     T1]<b  bemiul  tutnour  waa  ...  .>•       ..lixi  x'l* 

found  to  be  enUrely  wUbln  Iho  inguinal  caSCS  it  IS  evident  that  thC   COBStnctlOIl  Cau 


a.  the  external  ring  beinK  quite  fr«c.  ^^^  ^  relieved  without  opening  the  sac, 
and  in  many  cases  where  the  main  agent  of  strangulation  is  anatomically 
external  to  the  sac,  such  as  the  deep  crtiral  arch  or  Gimbernat's  ligament 

*  *PDiclieo  of  SurgorjV  p.  343. 

*  I  may  perhnpa  mention  that  an  erroneoTW  ide«  prevails  timt  tho  opemtioo  external  to 
the  Hive  h  not  praetistd  at  St.  Qeorg«»  Hospitid.  Possibly  we  may  not  form  so  high  an 
opinion  of  it«  advantages  as  bo  me  do,  tind  may  not  therefore  alU^mpt  it  so  frttfjin^ntly,  but  it 
is  certainly  uhlhI  ii)  all  the  Cannes  which  seom  to  tho  operator  appropriate.  The  reader  may 
refer  IjO  Sir  J.  Piigt'l't*  'Clin.  I^^ct./  p.  127,  and  Mr.  Howard  Marah*H  note  on  that  pussuge: 
iLlfio  to  a  paper  liy  myself  in  the  3rd  toL  of  the  '  St.  Gijorge  s  UoBpital  Reports,'  p.  322. 
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in  femoral  hernia,  yet  it  lias  become  so  buried  in  and  incorfwrated  will 
the  nock  of  the  sac  that  pntcticallj  it  is  impossible  to  divulr  it  fr^xternal  trfl 
the  tiimonr. 

When  the  sac  is  opened  the  nature  of  the  fluid  which  it  contains  fikoald 
be  noticed,  in  respect  of  prognosis.     If  it  be  merely  thin  semm  it  is  so 
favourable,     Plakes  of   I^Tiiph  speak  of   commencing  inflammation  of  the 
bowel;*  blood,  of  bruising  by  taxis  or  an  usual  congestion  from  tight  Btricturei. 
a  dark,  sanions,  foetid  condition,  of  commencing  gangreme ;  and  hubblea  of  j 
of  perforation  of  the  bowel,  which,  if  not  gangrenous,  is  ruptured  or  nlcser- ' 
ated,  and  ehould  be  cai'efuUy  examined  in  order  to  detect  the  spot. 

NoW|  the  Btrictare  being  divided,  tlie  condition  of  the  sac  and  of  the 
Iiemia  absorbs  the  most  careful 
Eittention  of  the  opei*ator.  If 
there  is  botli  omentum  and  gut 
in  the  sac  the  first  point  will  be 
so  to  disengage  them  from  each 
other  that  the  latter  can  be 
separately  returned.  In  some 
cases  the  whole  sac  is  closely 
lined  with  amentum,  and  when 
this  is  the  case  there  is  the 
strongest  reason  for  apprehend- 
ing  that  it  is  a  case  of  wliat  Mr. 
Hewett  Ima  so  well  described  as 
'an  omental  sac,"  in  which  the 
bowel  descends  into  the  centre 
of  a  mass  of  omentum,  and  is 
constricted  within  the  sac  so 
formed,  by  the  thickening  of  the 
tissue  at  its  neck.  This  may  hap- 
pen in  any  form  of  hernia,  though 
it  is  most  common,  I  think,  in 
the  umbilical.  In  such  cases  the 
omentum  must  be  carefullj^  torn 
or  scratched  through  nntil  the 
bowel  is  found  inside,  when  the 
finger  must  be  passed  along 
the  bowel,  the  director  inserted 

Ix'low  the  ring  of  the  omentum,    Fio,  ^9i.   An*omcntfti  wn^/fmmrirft.*,^  in  w 
and  the  constriction  incisea  just  -    -    -      .  .      . 

suOiciently  to  admit  of  the  return 
of  the  bow  eh     Of  course,  in  so 


hi. 

uin  I 


in  onleT  to  reacli  Uw  bOM'i>L    tj  i^tint*  to  ti  • 
inembrtino,  ftpptiruiiMy  a  oonrt^ist^tUni  of  t  r, 

ftuelu<i  and  nd^^hbrnrUty   nr, -iinr    ti-^m.     /. 
toueftl  flAfi  ;  e,  ibe  e\  <  ^ 

is  sprviid  out  orer  tl  i  1 

deahngwith  a  vascular  structure  T^,f^J/'^^,i^'^l^f^^'         .  ;v       —\«f  V.,  i  *-.  b,r 

Mr.  HewL'tl  in  '  M«r.  Chir.  Tmi>p„*  \ish  xxriL,  aii»l  I*  IB 
tlic  Mu^Lim  of  St.  Ooorge*  flunpitnl. 


like  the  omentum  hirnion^hage 
may  be  caused,  but  unless  tlie 
omentum  be  divided  the  relief  of  the  stmngulation  is  impossible. 

The  omentum  being  unravelled,  or  if  necessary  divided,  the  bowel  18  ex* 

^  Am  a  Murgicnl  <!uriosiiy^I  may  mention  the  prcseiKK)  of  a  loose  boily  in  Ui«  hernial  wAt, 
An  oxnmple  of  wliich  is  rolntutl  in  *  Path.  Trans./  vol.  xv»  p.  96.  Ttiese  hxise  boilii'i*  ho*r 
con.*iu]era!>lti  rosimiljltinco  to  tho  loose  cartilugcs.  They  are  formtHl  hy  ^ggregvilions  of 
lymph  and  f!l>roid  ti(H«nc.  often,  as  it  sooms,  in  ap[^niUc«6  epipluiwe,  whieh  thrn 
ticUcliod;  soinutiniL'S,  purbupt*,  na  Ujc  result  of  contusion. 
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posed;  or  if  there  be  no  omenttiin  in  the  sac  the  gnt  comes  into  view  at  Treatment 
once,  and  the  surgeon  has  to  decide  what  to  do  with  it.  In  all  ordinary  jfra,\!,uia. 
cases  the  decision  is  instantaneous  and  the  gut  is  reduced  at  once,  for  it  is  ted  bowel, 
important  not  to  expose  it  to  the  air  a  moment  longer  tlian  is  necessary.  But 
it  is  by  no  means  easy  to  reduce  a  large  tense  mass  of  bowel  even  when  one  has 
it  in  one's  hands,  and  much  patience  and  care  is  necessary  to  avoid  bursting 
it.  In  dealing  with  a  large  mass  of  bowel  the  operator  should  try  to  pass 
one  end  back  at  a  time  (and  if  the  upper  end  can  be  distinguished  from  the 
lower  he  had  bettor  begin  with  that)  by  gently  pressing  the  contents  of  the 
bowel  into  the  abdominal  cavity  and  pushing  the  gut  after  it  with  a  kneading 
motion  of  the  two  hands.  An  assistant  steadies  the  rest  of  the  bowel  and 
follows  the  movements  of  the  surgeon.  When  once  a  part  of  the  gut  is 
reduced  the  rest  soon  follows.  Operators  have  even  found  it  necessary  in 
cases  of  extreme  distension  of  the  bowels  to  prick  them  in  one  or  two  places 
with  a  needle  and  evacuate  the  air  from  them.  As  they  collapse  and  the 
three  coats  slide  on  each  other  the  punctures  in  them  no  longer  correspond,  so 
that  no  extravasation  of  fsdces  follows.  But  this  cannot  be  necessary  except 
in  very  rare  cases. 

If  the  bowel  is  found  ruptured  by  previous  taxis,  or  if  it  gives  way  dur- 
ing the  eflTorts  at  reduction,  yet  is  tolerably  healthy,  the  rent  should  be 
sewn  up  with  the  continuous  suture,  and  the  bowel  returned,'  and  the  same 
course  should  be  followed  in  ease  of  an  accidental  wound  or  puncture  with 
the  knife. 

The  bowel  may  be  ulcerated  at  the  seat  of  stricture,  though  healthy  in  other  ulceration 
parts.     This  ulceration  begins  on  the  mucous  surface,  and  is  always  seen  to  »"  ^*»® 
be  more  extensive  on  the  inner  than  the  outer  face  of  the  bowel,  even  when  the  rtric- 
it  has  penetrated  all  the  coats  of  the  gut.     It  may,  therefore,  be  going  on  *"™' 
without  being  at  all  perceptible  externally ;  and  for  this  reason,  and  also 
because  traction  on  the  weakened  bowel  may  break  it  down,  while  it  other- 
wise might  recover,  I  think  the  advice  generally  given  to  draw  the  herniated 
bowel  down  so  as  to  examine  the  part  constiicted  and  ascertain  the  absence 
of  such  ulceration,  is  mistaken,  and  I  would  only  do  so  if  the  escape  of  air 
shows  that  perforation  has  occurred  somewhere.     The  reduction  of  a  bowel 
in  which  such  ulceration  is  impending  is  by  no  means  necessarily  fatal.     I 
have  seen  many  cases  in  which  after  a  few  days  fascal  fistula  has  followed  in 
all  probability  from  this  cause,  yet  the  patient  has  completely  recovered. 
The  ulcerated  part  has  been  shut  off  from  the  general  peritoneal  cavity  by 
inflammatory  effusion  before  perforation  has  occurred.     These  fistulie  some- 
times remain  permanent,  but  more  frequently  contract  and  ultimately  heal. 

In  all  states  of  inflammatory  degeneration  short  of  gangrene  I  think  the  Reduction 
counsel  given  by  Aston  Key  to  reduce  the  bowel  into  the  peritoneal  cavity  is  J*^  inflame*! 
judicious.  It  is  more  likely  to  recrover  itself  there  than  if  left  protruding, 
and  if  it  does  not  do  so  f»cal  extravasation  into  the  peritoneal  cavity  is  by 
no  means  common.  On  this  subject,  however,  every  operator  must  follow 
his  own  judgment.  There  is  no  question  that  a  gangrenous  bowel,  including 
one  in  which  gangrene  though  possibly  not  present  is  absolutely  commencing, 
should  be  left  in  the  sac,  the  stricture  having  been  freely  divided.  And  it  is 
better,  I  think,  to  lay  the  gut  open  and  attach  it  round  the  wound,  not 
because  there  is  any  chance  of  its  receding  into  the  Ixjlly— for  it  is  glued  to 
the  neck  of  the  sac  by  inflammatory  adhesions — but  in  order  that  the  rest  of 

'  For  a  csM^c  in  whidi  tliiH  was  «!orie  wifh  purfcrt  HU(u*.en»  Hoe  a  pap'ir  intitlwl  '  Jiomarka 
on  two  Casts  of  .Strangulated  Hernia,'  in  the  *  >'t.  Oeorgc*ii  iIrMi|»itil  K«j[KirtH,'  vol.  iii. 
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the  wound  may  be  nuited  and  a  tree  exit  left  for  fieces  at  tbe  artiiici&i  anus,  i 
Gangrene  of  tbe  gut,  if  complete,  is  unmistakeable  ;  its  earlier  stages 
marked  by  mc»ttlcd  greeaish  diacoloiiratiou  of  the  boweJ,  loss  of  lustre,  and  \ 
formation  of  blebs  under  its  serous  coat,  as  well  ais  by  the  before-mentioned 
characters  of  the  serum  in  tjio  sac. 
Treatment  The  practice  of  dillerent  surgeons  differs  in  dealing  with  the  omentum, 

Iflrwlotucn-   when  in  a    morbid    stiite,  either  from    bruising  or  infldmmatioD,     At  St, 
tuiii.  George's  Hospital  our  practice  is  to  surround  it  at  its  neck  with  a  stout 

double  ligature  and  cut  it  ofl',  leaving  the  ends  of  the  ligature  projecting  out 
of  the  wound,  and  this  seems  as  successful  as  any  other  plan.  Others  prefer 
simply  to  leave  it  in  tbe  wound^  a  plan  which  has  the  assumed  advantage  that 
the  amentum  becomes  cousoUdated  to  the  ring  and  may  act  as  a  plug,  pre* 
venting  the  i^tum  of  tbe  hernia  j  but  it  has  the  drawbacks  of  prolonged 
suppumtion  iu  the  unhealthy  mass,  and  possible  imperfect  closure  of  the 
riug,  so  that  instead  of  being  obstructetl  it  may  be,  on  tbe  contn*ryi  kept 
permanent  ly  open.  Olbera  again  ba\^ng  cut  off  the  omentum  tie  each  vessi^ 
which  they  find  bleeding  in  it,  *  If  this  plan  is  adopted  it  is  best  to  secure 
the  neck  with  a  clamp  bcftire  cutting  the  mass  away.  The  objection  to 
it  is  that  vessels  which  do  not  show  while  exposed  may  bleed  on  being 
returned  into  the  abdomen.  On  the  whole,  I  have  seen  no  reason  to  tiy 
any  other  than  the  first  method.  When  the  omentum  adheres  to  the  sac  it 
should  be  removed. 

If  the  gut  be  adherent  to  the  sac  it  is  probable  that  the  adliesions  will  be 
too  extensive  to  bo  separated;  at  least  it  has  been  so  in  the  instances  which  1 
have  seen,  and  it  is  necessary  to  leave  the  bowel  where  it  is,  aftc^r  dividing  the 
stricture  freely.*     But  it  is  a  Yery  unfavourable  element  in  the  prognosis. 
nperation  In  cases  of  suspected  reduction  en  ma^se  the  operation  is  of  much  more  i 

n*dactiori  complicated  and  diftlcult  character.  The  external  opening  must  Iks  made  ^ 
very  free,  and  the  ring  must  be  clearly  exposed.  In  cases  of  inguinal  hernia 
an  incision  is  made  on  a  diiTctor  up  the  spermatic  canal,  and  the  surgeon 
feels  with  his  finger  for  the  sac  or  the  bowel  as  the  case  may  be.  When  this 
has  Ix^en  fouml  it  is  if  possible  to  be  exposed  by  incision ;  in  anj  case  it 
must  Ik?  drawn  gently  down  till  the  parts  are  fairly  in  sight.  Then  the  sac, 
if  unopened,  is  to  l>e  freely  incised,  and  the  diKsection  conduct-ed  along  the 
bowel  till  the  seat  of  stricture  is  reached  and  the  constricting  tissue  so  fully 
divided  that  the  finger  c*an  be  passed  along  tbe  bowel  without  resistance  into 
the  peritoneal  ciivity ;  and  not  till  be  is  perfectly  satisfied  that  no  further 
constriction  exists  should  the  surgeon  try  to  reduce  the  intestine.  In  cases  of 
femoi'al  hernia  the  position  of  the  sac  is  probably  less  deep,  but  care  must  be 
taken  to  avoid  injuring  the  femonil  vein. 

When  the  opemtion  is  completed  the  wound  is  to  be  carefully  adjusted 
nnd  dressed,  ami  then  it  is  usual  to  put  on  pj^ssun?  with  pad  and  bandage. 
This  is  perhaps  absolutely  necessary  only  when  tiie  patient  is  troabled  with 
coughj  in  which  case  the  gut  might  certainly  re-protrude ;  and  I  have  seen 
it  do  so  even  under  the  pad,  I'oquii^ng  the  wound  to  be  laid  open  and  the  gut 

^  Eogli^li  Burgeona  ans  I  thiokt  unauimuua  iu  rocoHimonding  the  reduction  of  the  gut. 
untltT  uliiuM  iill  circumstaiicos.  Yet  some  French  eurgoons  advocate,  on  the  coatn^rjt 
•  kelotomy  witliout  reduction' rts  the  iiniverbal  practice.  Tliis  proecoiling  b,  I  think,  only 
ju^tifinhlB  when  tho  surgeon  ciuinoL  ixhIuoc  the  hertiiiited  gut  without  daiigcrous  Tiolenco. 
li  lo»eK  the  gnuit  atlvjintagc  of  thi?  hnineJiatt^  cloeuro  of  tho  parts  iilK)\jt  the  nock  of  the  sn^ 
iiftor  of»enitioii,  whereby  the  porit(>DtiJil  cnvity  U  at  oucc  i»ohiteU.  iristcnl  f>f  lu^m^t  k..f4  ft, 
of>en  comiounicutioii  with  a  suppurating  siic. 
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reduced  afresh.  Under  ordinary  circumstances  the  bowel  would  probably 
remain  in  place  without  any  special  dressing ;  but  the  pad  does  no  harm, 
and  gives  some  support  to  the  wound.  It  need  not  be  used  after  the  first 
dressing.  The  spica  bandage  is  put  over  the  pad,  as  figured  in  the  chapter 
on  Minor  Surgery. 

The  after-treatment  of  cases  of  hernia  which  go  on  favourably  is  generally  After- 
very  simple.  No  length  of  constipation  is  now  held  to  necessitate  a  resort  to 
purgatives,  so  long  as  there  are  no  symptoms  calling  for  their  administration. 
Cases  do  perfectly  well  in  which  the  bowels  do  not  act  for  a  fortnight,  and 
even  a  longer  period.  And  it  seems  most  ititional  to  avoid  any  disturbance 
of  an  intestine  which  has  just  undergone  so  serious  an  ordeal  as  exposure 
and  operative  reduction  involves.  Yet  the  indiscriminate  resort  to  opium 
and  the  extreme  horror  of  purgatives  which  some  operators  display  appear  to 
me  unnecessary.  Unless  there  is  some  special  indication  from  pain  or  rest- 
lessness, or  some  threatening  of  peritonitis,  I  see  no  reason  for  administering 
opium,  unless  perhaps  a  single  dose  or  a  single  subcutaneous  injection  to 
procure  tranquil  sleep  after  the  operation.  And  when  the  abdomen  is  be- 
coming distended  from  constipation  much  relief  will  be  found  from  evacuation 
of  the  bowels  by  an  enema ;  or  if  there  is  also  a  foul  state  of  the  tongue,  by  a 
gentle  purgative. 

A  few  other  points  deserve  notice   in  speaking  of  the  phenomena  of  SequeUe 

strangulation,  and  of  the  operation  for  ution*"^"" 
its  relief.  In  the  first  place,  I  would  ob- 
serve that  although  the  taxis  if  successful 
in  wholly  reducing  the  bowel  is  hardly 
ever  followed  by  any  symptoms  whatever 
(so  that  the  patient  is  at  once  restored  to 
his  usual  health),  yet  this  is  not  always 
the  case.  I  have  seen  two  or  three  cases, 
in  the  course  of  an  experience  of  about  a 
quarter  of  a  century,  in  which  peritonitis 
has  persisted  after  the  reduction  of  the 
bowel,  and  has  proved  fatal.'  And  a  case 
lately  occurred  under  my  care  in  which 
after  the  reduction  of  the  herniated  in- 
_  testine  it  slouched,  and  the  patient  died 

Fio.  292.    Contraction  of  the  bowel  ftfter  utran-       i        j.   x         i  i»/       ^i  /    .- 

flruiation.   The  portion  which  htm  boon  In  the  about  ten  days  alter  the  reduction  with 

hernial  sac  is  so  oontriicted  that,  at  the  time  i  l  i  •  i       i*.  i 

of  examination,  water  would  baniiy  flow  ^^^Y  obscure  symptoms,  which  afterwards 

thronghit.    The  bowel  aboTo  is  much  dilated,    wow*  frtTin#1  fy^  «lorwin^  ««  ^^-^^..^^^  «^  4.1,^ 

that  below  is  of  the  natural  caUbre.    The  ^^^  louua  to  depend  ou  gangrene  ot  the 

contraction  is  due  to  induration  and  thicken-  bowel  formorlv  rontaiTiPrl  in  f  ]i*»  ann   wi'f  li 

ing  of  all  the  ooateof  the  bowel.   The  patient,  "^^^^  lormeriy  conwimea  in  tne  sac,  Wltll- 

a  woman,  bad  been  operated  on  for  femoral  out  anv  ffCneral  Peritonitis 

hernia.    At  the  operation  the  bowel  was  found  mi       i  i      /» 

considerably  inflame.1.     She  went  on  pretty  Tho  bowcl  after  strancfulation,  thoucrh 

well  for  a  time,  complaining,  however,  occa-  .,,  i  i     i  . 

sionaiiy  of  griping  and  constipation.    The   neither  ulceratcd  nor  gaugrenous,  IS  often 

wound  healed,  and  a  truss  was  fitt<^l  Bbont  a    „^    ;„fl„^,^    „„    *-^    1.^  ui      x 

month  after  the  opor.tion.  but  the  priping  80  in  named  as   to   be  unablo  to  rcsume 

Sht'1SSk.^JS'SJ^o^Tir»hX."<;X  "«  functions  at  once.     Tims,  even  after 

o^^'ZZ'ZJ^i^^t^.Tt  ^^^  complete  reduction  of  the  bowel,  con- 

g5?1h"'S,wT.t"''„^,,r„'ISfn!5:,'?':f  iS  «*'P**''"»  •^•J*^  vomiting  not  nnfrequently 

mucous  surface.— St.  George's  Hospital  Mu-  Continue  :  in  fact,    coustipation   without 

seum,  Ser.  ix.  No.  84  c.  ., .  -  ,   .  .   ,,      «„ 

vomiting  almost  invariably  follows  stran- 
gulation, and  is  no  doubt  salutary,  as  providing  rest  for  the  injured  intestine. 
But  sometimes  it  appears  as  if  the  bowel  were  more  permanently  injured,  as 

*  One  of  these  cases  is  report*«d  in  the  'St.  George's  Hospital  Reports,'  vol.  iii.  p.  326. 
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it  was  in  the  case  from  which  the  accompaDjriTig  fignre  was  tnkeo,  in  w 
the  bowel  which  has  been  strangulttted  is  seen  mnch  thickened^  nairowed* 
and  obvionfily  incHpahle  of  the  nataral  action,  and  the  dtstenaion  of  the 
bowel  above  the  seat  of  strictarc  is  considerable.  The  histoiy  shows  thi^  to 
have  been  the  regal t  of  the  inflammation  caused  by  the  fitrictnre. 

Peritonitis  after  the  o|>eratton  for  hernia  is  a  rerjr  common  caose  of  death, 
being  sometimes  connected  with  inflammation  of  the  bowel ;  at  others  with 
inflammation  sfrreading  from  the  wound.  It  most  be  ti'eated  by  free  leeching, 
if  the  symptoms  are  those  of  the  acute  form  of  the  disease,  fever,  rapid  and 
hard  pulse,  great  pain  in  the  belly,  with  frequent  vomiting  and  tympanitis. 
After  the  leeches  bleeding  should  be  encouraged  by  warm  fomentations^  and 
the  addition  of  mercury  to  the  opium  which  is  indicated  in  all  forms  of  tnui- 
matic  peritonitis  may  be  useful.  The  low  form  of  peritonitis  is  even  more 
fatal,  in  which  there  is  little  pain,  and  a  low  irritable  pulse,  with  dry  brown 
tongue,  the  nature  of  the  afiection  being  marked  rather  by  vomiting  and 
tympanitis  than  by  any  other  more  detinite  symptoms.  In  such  cases  the 
peritoneal  cavity  will  be  found  filled  with  purulent  serum,  and  there  will 
most  likely  be  pus  diflased  among  the  meshes  of  the  subperitoneal  tissue. 
Here  reliance  must  be  placed  mainly  on  opium,  stimulants,  and  foroeotations, 
all  depressing  measurea  being  avoided  ;  but  the  treatment  is  rarely  successful. 

Two  different  conditions  lead  to  the  discharge  of  froces  from  the  wound 
after  operation,  which  ought  to  be  distinguished  from  eoch  other  by  appro- 
priate names.  They  are,  however,  usually  confounded  under  the  common 
designation  of  *  artificial  anus,'  which  is  only  appropriate  to  one  of  them. 
The  one,  which  should  be  called  frcal  jhtuhi^  depends  on  the  ulceration  of 
the  bowel  in  the  course  of  the  stricture  above  described.  A  portion  of  the 
fax'cs  pass  frc»m  the  wound,  but  another  portion  usually,  if  not  always,  is 
vol  lied  by  the  natural  passage.  In  this  case,  as  the  ulceration  has  made  its 
way  from  the  interior  or  mucous  surface,  it  has  caused  a  limited  inflammation 
of  the  serous  coat  by  which  the  ulcerated  portion  of  the  bowel  has  been  glued 
to  tlie  parietal  peritoneum  coating  the  wound,  tb©  discharge  fii^m  the  bowel 
is  directed  externally,  and  thus  extravasation  of  fieces  into  the  peritoneal 
cavity  is,  under  ordinary  circumstances,  prevented.  If  this  should  not  be 
the  case  profound  eollapse  occurs,  speedily  followed  by  death.  Mure  com- 
monly, however,  there  is  no  very  great  inconvenience  connected  with  this 
accident  beyond  the  appearance  of  freces  in  the  discharge,  an  event  which 
may  be  apprehended  when  the  gut  has  been  seen  at  the  time  of  operation 
to  be  much  in6amed,  and  when  (with  or  without  preliminary  pain  in  the 
wound  )  the  discharge  has  been  noticed  to  be  foul  and  offensive.  I  have  seen 
many  such  aif^vE  tt^rminntc  in  complete  recovery,  the  fieces  passing  by  the 
anus  in  gradnally  inereafeiing  quantity  unlil  the  fistula  has  been  soundly 
healed.  Beyond  rest  in  befl  and  the  avoidance  of  constipation  I  do  not 
know  any  treatment  which  can  be  adopted,  nor  in  cases  where  the  fistula 
has  remained  permanent  have  I  ever  heard  any  surgical  measures  proposed » 

But  the  condition  to  which  the  name  of  artificial  anuts  is  appropriate,  and 
to  which  it  should  Ix?  restricted,  is  that  which  is  shown  by  the  annexed 
ilbistnitions.  It  is  caused  by  gn.ugi*ene  of  a  considerable  portion  of  the  wall 
of  the  gut,  leading  to  a  state  of  paiis  which  can  only  bo  remedied  by  a  sur- 
gical 'operation.  Whilst  the  gangT*euous  part  of  the  bowel  has  been  sepa- 
rating, the  living  jyortitms  have  been  coTitraeting  adhesions  to  the  [^lanetal 
peritoneum,  and  the  bowel,  bent  at  an  angle,  is  found  (as  in  Fig.  a)  adherent 
to  the  wall  uf  the  Iwlly  all  ri>und.     The  superficial  gangrenous  portiuu  of 
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tlio  knuckle  of  Iiitestiiie  Laving"  como  away,  a  large  orifice  is  left  (sm  sLnwn 
in  Fig.  b)j  in  whicli  iho  upper  and  lower  coil  are  seen  to  open,  mnch  like 
tho  muzzle  of  a  tlou bio- barrelled  gun,  except  that  one  is  larger  tban  tbc 
other,  especially  after  a  time.     For  the  lower  coil  of  intestine  (6),  as  it  no 


s 


Fio.  393,  A,  tile  tntenuil,  and  B,  tbe  extenud,  viewi  of  »  tw^pttTtttion  *hoHJiiig  tbe  state  of  iiart«  ia  artiftoiikl 
ftnns  ftft«T  an  oponttinn  for  femoml  luunto. 

Ia  the  first  flgait*  miij  be  iOCTi  the  lihrger  aiM  of  tho  coil  tut  inlmUne  (rt),  which  !«  nearer  th?  Btoniach  imtl  has 
traimnittMl  ttio  fawcst  in  comparifloo  with  thiit  of  thf  Jowcr  coll  (A>.  tho  vory  acutu  klikJ<?  «t  which  they 
joiOf  nod  iho  smaD  extent  of  tbc  union  of  ilieir  iiit*^mal  or  |<i'Ht<inca1  fs^urfuoos.  In  Vi  may  be  «c<c>n  tbe 
Bfipoot  d  the  opening  on  the  akin.  «ini  tht*  prnjevthi^'  *4tptum  <thr  i^pi^ron  of  Dopuytn-n),  which  <l]viilcs  it 
lf»to  two  pinrtBt  an*l  wWfh  mofit  he  ilvstrrtyx^^  lii  order  thut  tecfti  matter  chu  pOM  from  the  iip|«r  to  th<» 
lowt-r  piu-t  of  the  bcTwd.  Tlie  [irojoctlou  of  thiM  wptiiin  vroold  doubtlca  hcive  intifeiiaMl  hMd  ili«^  piitii'nt 
MviHl  Ifinizcr,  ISlic  wjw  prfynivot,  tin  A  d3«i  afttfr  mlKurriaigo  About  three  woiilu  from  tile  diito  of  tlie  opcru- 
Uon.— Bt.  Ge*jn$e'^  U<^«»pital  Muat^ump  ik^i.  ix.  No.  102, 

longer  transmits  any  fseces,  shnnka  up  and  becomes  smaller  tban  tbe  upper, 
sometimes  almost  obliterated  and  cord-like.  Tbe  septum  between  tbe  two 
orifices,  called  by  Dopnytren  tbe  eperon,  or  spar,  on  account  of  its  promi* 
nence,  is  formed  by  tbc  posterior  wall  of  tbe  intestine  at  the  jtiuctiou  of  the 
two  coils,  and  it  is  projected  forwiird  by  the  bowels  which  be  in  the  receding 

angle  between  the  two.  Tbe  angle  of  junc- 
tion is  generally  very  acute,  and  this  spur  ia 
sometimes  of  coiiKidei'able  length.  It  is  this 
projection  which  diverts  the  fseces  from  the 
upper  bowel  through  the  skin- wound  and 
prevents  them  from  passing  into  tbe  lower 
part  of  the  bowxL  Thei*ofore,  so  long  as 
this  spur  remains  the  condition  is  ineiir- 
able,  and  the  first  step  in  tbe  surgical  treat- 
ment of  artificial  anns  is  so  far  to  destroy 
the  eperofi  as  to  permit  the  passage  of  fs&cea 
directly  from  tlie  upper  into  the  lower  boweL 
This  is  effected  by  the  gradual  pressure  of 
Dupuytren's  entcrotdme.  One  blade  being 
passed  up  each  of  the  coils  of  bowel  as  high 
as  ia  deemed  necessary,  they  are  connected 
together  and  are  brought  into  close  contact 
l>y  means  of  the  screw.  This  is  twisted 
tighter  and  tighter  as  may  bo  necessary 
until  the  instrument  ulcerates  thivugh  the 
walls  of  both  intestines  and  drops  off.  While  this  ulceration  ia  in  progress, 
tho  peritoneal  surfaces  of  the  two  coils  of  intestine  pour  out  lymph  and  adhere 
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trogetljer  ail  ronnd  the  portion  iueladed  in  the  blades  of  the  pnterotAnrti 
This  prevents  auy  eOusion  of  faKies  into  the  peritotjeul  cavity.  The  content 
of  the  upper  bowel  (a)  now  pass  freely  into  the  lower  bowel  (h)  within  the 
peritoneal  cavity,  the  i'|>cron  withers  away,  and  the  wonnd  contracts.  It 
may  possibly  heal  of  itself.  If  not  its  edges  mnst  be  cautiously  refi"t«hed 
and  a  piece  of  skiii  he  ti-ansplanted  into  the  opeoing,  if  the  oriGce  m  too 
to  admit  uf  the  edges  being  broaght  into  direct  contact* 

The  dangers  cjoniiected  with  this  operation  are  mainly  two.  One  is  that 
a  coil  of  bow^el  may  lie  in  tho  i*eccding  angle  between  the  two  coils  a  and  5, 
Fig.  A,  and  this  may  be  caaght  or  bruLsod  by  the  entemtome.  To  avoid  this 
all  imaginable  care  should  be  taken  to  examine  well  with  the  two  fon-fingers 
in  order  to  make  sure  that  there  is  nothing  except  tho  walls  of  the  b<:»welB 
between  the  blades  of  the  instrament.  The  other  danger  is  that  the  adhe- 
sions may  not  form  sufficiently,  and  that  the  fiecea  may  escai>e  into  tho 
peritoneal  cavity. 

I  ought  not  to  quit  the  subject  without  jwlding  that  there  are  cases  in 
which  the  sloughing  of  a  considerable  portion  of  bowel  may  take  place,  and 
yet  no  permanent  artificial  anus  may  result.  Thus  Mr.  Hey  relates  an  in- 
stance from  Sir  A,  Cooper's  practice  in  which  the  bowel,  in  an  operation  for  i 
femoral  liernia,  was  found  extensively  mortified  ;  an  incision  an  inch  and  a^ 
half  long  was  made  in  it,  and  its  contents  evacuated.  The  mortified  portion 
of  intestine  8e[iarated  by  sloughing,  and  from  the  length  of  the  incision  it 
seunis  certain  that  it  munt  have  comprised  the  wiiole  circumference  of  the 
bfjwel ;  yet  soon  afterwards  the  fieces  passed  naturally  and  the  wound  nltimately 
healed,  the  patient,  a  woman,  passing  thi*ough  the  efibrtvS  of  parturition  after- 
wards without  ill  effects.  In  such  cases  some  accidental  adhesion  probably  faiia 
prevented  the  two  coils  of  bowx4  from  becoming  bent  at  an  angle  with  each 
other,  and  has  thus  hindered  the  formation  of  the  projection  of  the  posterior 
wall  of  tiie  bowel  w  hich  directs  the  faeces  out  of  the  wonnd. 


Ttl{?ulniil 
lucrum. 


forms  of 
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We  must  now  speak  of  the  various  anatomical  forms  of  heiiiia,  d&d  of  the 
treatment  appropriate  to  each,  and  first  of  inguinal  hernia. 

Inguinal  hernia  is  divided  into  two  vJirietica,  according  to  the  position  of 
the  neck  of  the  sac  with  regard  to  the  epigastric  artery.  If  tlie  neck  oC  the 
sac  be  internal  to  the  artery  it  is  called  a  direct  or  an  internal  hernia ;  if 
external,  an  oblique  or  external  hernia.  The  latter  is  much  the  more  com- 
mon. The  oblique  variety  passes  out  through  the  internal  or  deep  abdominal 
ring,  traverses  the  s[>erinatic  canal,  appeara  below  tho  skin  through  the 
external  or  superficial  ring,  and  then  drops  into  the  scrotum.  Its  coverings, 
therefore,  will  he  the  skin,  subcutaneous  tissue  and  superfioial  fascia,  the 
intercoliimnar  fascia,  the  cremaster  muscle,  the  infutidihuliform  fascia,  the 
subperitoneal  cellular  tissue,  and  the  peritoneal  sac. 

There  arc  numerous  formt^  of  oblique  inguinal  hernia.  The  first  is  th© 
contjtinUal,  in  which  the  ioternal  abdominal  ring  and  the  iniundibuliform  pro- 
cess of  the  peritoneum  have  never  been  obltttJi'ated,  but  tho  general  poritoneal 
cavity  communicates  freely  with  the  cavity  of  the  tunica  vaginalis.  When 
this  communication  is  of  very  small  size  no  symptoms  need  be  caused  by  it. 
It  is  recorded  that  in  the  post-mortem  examination  of  Sir  A.  Cooper^s  body 
a  minute  canal  was  discovered  leading  from  the  internal  ring  to  the  tunien 
vaginalis  on  both  sidcH  ;  yet  he  never  BuUered,  as  far  as  is  known,  from 
either  hydrocele  or  hernia.  Wheo  too  small  to  allow  tho  passage  of  the  liowel 
or  omentum  it  may  give  rise  to  hydrocele.     Larger  communications  will  give 
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rise  to  liernm.  An  example  is  figured  below  (Fig.  205),  in  which  this  cwmma- 
nication  uxisted  on  both  sides,  and  will  serve  to  illustrate  the  state  of  part«i 
which  predisposes  to  congeuitftl  hernia.  Such  a  state  of  parts  may,  however, 
long  continue  before  the  hernia  actuallj  miikea  its  appearance.  I  have 
known  the  Ijernia  to  show  itself  for  the  first  time  aiier  the  age  of  forty,  and 
even  later  periuils  have  been  recorded.  By  congenital  hernia,  theiiufore,  lA 
meant  in  surgical  language  not  precisely  a  hernia  originatiog  at  or  before 
birth,  but  a  hernia  which  tftkea  place  through  a  congenital  opening.  The 
peculiiirity  of  congenital  inguinal  hernia  is  that  the  gut  and  testicle  are  in 
contact.  When  fully  formed  and  large  the  testicle  is  buried  in  the  Ijowel, 
instead  of  lieing  below  or  behind  the  turaonr,  as  in  ordinary  inguinal  hernia ; 
but  it  is  impoaailjle  without  operation  to  do  more  than  surmise  the  precise 
nature  of  the  hernia  apart  fi^om  a  trustworthy  history.  At  the  operation 
the  presence  of  the  testicle  in  the  sac  is  conclusive.  Congenital  hernia  may 
be  known  in  tlio  infant  frc^m  congeoitiil  hydrocele  by  its  want  of  transpa- 
rency, the  hydrocele  being  always  quite  transparent,  and  also  by  the  feGling 
of  gurgling  m  the  bowel,  which  is  rarely  abseuL 

There  are  other  congenital  contlitions  \\liich  may  involve  the  existence  of  H«nua 
inguinal  hernia.     Of  these  the  most  fi-equent  is  the  retention  of  the  testis  in   tTined^ 
the  inguinal  canal.     This  keeps  the  internal  ring  patuloii8»  and  a  hernia  may    icstis. 
easily  come  down  which  usually  adheres  to  the  testicle,  but  which  may  pass  be- 
yond it  even  into  the  scrotum.    The  annexed  engniving  (Fig.  2D6)  illustrates 
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Fro.  295.  N0ii-cl(«uit3  of  the  poufsb  of  ttw  timlea 
TD^ljjAllit,  frpiu  ft  CMO  lo  whSoli  thla  »\AU^  of 
things  exUted  oci  both  ddeH.  On  thb^,  thi^ 
Tiffht  side,  there  wu  no  hi  mla.  the  ring  m^t 
bring  BOfficietitly  dlatcnded.  But  on  the 
oppoato  aide  a  hernia  exified  which  wna 
•tnuigolated  And  wa*  opetuted  on  with  & 
fiitsl  malt.  The  jmUait  vm  ftvc  months 
old.— St.  Goorgti's  Ho«pital  MuBetmi,  B«r. 
ix.  No.  82. 


Fia.  '2n(f.  KctiiiiR'd  tei^ticle  and  mc  af  congmitAl  h^mln* 
KWfii  from  the  ubclomeTi,  Ttw^  t&tiA  Is  the  ^lobuljir  bcnly 
with  &  narrow  ne^'k  iwn  on  tUr.  loft  Htdto  iif  tdo  (Imw* 
in^,  tht>  more  cjhndrlcal  tanionr  to  the  right,  imd  ho- 
hind  it  la  the  h«;^rniril  mc. 

The  ifMiTotJil  cord  r«i  attiu^bc^l  to  the  tcstlek  and  dctitcondA 
Iwyond  it  thijinife'h  tlie  in^piSnai  canal,  and  the  gubcr* 
noculum  is  plainly  Mmwh  in  tiif  pr^punition  Attjicht'd  to 
th**  t<»ti».  Thu  n^tidnod  te^tiri  i»  heiilthy  and  nutiiral  in 
character,  o^  fletLTaiiriud  by  thf'  tnk-rcHoijpo  ;  the  »i>enna- 
tic  coni  artil  tbe  t*.^L!ck'  on'  adlTK^runt  t*;*  the  utKioniErta] 
a»)MX7t  of  the  inteninl  ini^uinni  tini^.— St,  Qcoigc'i^  Uo»- 
I>itAl  Mii»Liim,  Hur.  Ix.  No.  £>1. 

this.  It  shows  the  testicle,  which  is  adherent  to  the  internal  inguinal  ring, 
along  with  the  spermatic  cord,  and  has  evidently  been  occasionally  in  the  cfinal 
and  at  other  times  in  the  abilomeo.  Connected  to  t!ie  testicle  is  a  hernial 
flae,  which  can  tmvel  independently  of  the  testicle,  outside  the  inguimil 
ring. 

In  all  cases  of  hernia  it  is  most  necessary  to  exannne  the  scrotum  cai'e- 
fully,  and  if  it  is  found  that  the  testicle  ha^  not  doscouded  on  that  side,  thou 
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a  very  cai-eful  exaraination  of  the  ingainal  canal  shoald  be  instituted,  in 
order  to  ecu  whether  the  testicle  is  detained  there,  and  it*  any  bowel  can  bo 


/ 


Fio.  'iO",  Djiii^rnui  of  congenital 
if^gaiiml  liL'nilA.  The  ]jrocx«» 
of  jrriUini'uni  which  pajwea 
down  wlUi  the  cont  (fKiniciilar 

the  prtit'ral  cuvity  «f  the  ncri- 
toneum  i*,  therefore,  identiofil 
with  th«t  of  the  tallica  vagi- 
n&Us  tcatda  forming  the  hernia] 
KttC,  the  bowel  oootained  In 
which  ift  in  dtrcct  contact  with 
the  Untlclc. 


Y\v,    •"'-       I  ■'    ''    '■'    "t    th(;   (tu»- 
f  ttie  jiarU 
J  rnia,      Tlif 

ll.,..^..  ,..H,...---  vO  i*  clo-icvl 
abfjvc,  lit  or  iK-ar  the  c^tt-'mo] 
in^aln&l  dug,  but  tt^  fmiicutar 
portifin  b  oii>eu.  The  bowo]  in 
th<"  hrrnial  sao  li<*  li«hitul  this 
funkniliif  ttorti'jTi,  find  ia  n-pre- 
ff^atc^l  in  thiL^  dijt^rr.inj  ti«  haviu|* 
niatk'  its  way  b:^t^U'i-ii  th*:  funi- 
iiniUir  prtHie^s  and  fclie  conl. 
The  n^Uitiou  of  th*?  sac  to  th^' 
cnnij  *c*ni*,  however,  tt*  be 
varitthte.  The  Ixtwcl  is  wvpivil 
Ln  cuttiiiipr  (iowii  from  tht^  skin 
hy  tbri-o  layers  of  p^jritooeniu, 
vix,  1  miA  3,  the  opposite  attr- 
raoesof  the  fiihiculftr  |jroc&tt, 
and  »  the  ivfiterior  layer  gI  (he 
peritoneal  hcrtiiul  sac. 


Fro.  2011.  Anfithor  VHri^tty  of  in- 
fantUe  herniA  (Ihe  c'hr;^«t««] 
fomn).  T1m>  IxTWcl  iziRtind  ii% 
pfUKii]<7  F-  '-  ■  '  *»^rJo«iJ  funi* 
cular  dl*tip«ndM 

the  ni  It  clueo  its 

upper  tu.,  ...  I  JiHJi  pushed 
iti^^lf  Into  th«  ranioQtJtf  pftmn, 
the  nppcar  or  bftck  wmll  of  wUldl 
cnT«]opc«  it.  In  thb  cms, 
thcrrfort,  th«  hinnial  ac  to 
fitnitshrd  by  thii'  fualontor  pro- 
ooB  iteell,  juid  otity  two  lijiss 
oC  peritaoflam  oovcr  tha  io- 
t«BtlJie, 


felt  lo  adhere  to  it,  or  to  move  independently  of  it.     The  mere  retention  of 
the  testis  in  the  canal,  together  with  some  accidental  lesion,  will  produce 


ih 


% 


Fro,  SCKl,  Diiurrum  of  the  iwniraon 
scrotal  hcniiit.  The  tiinim 
Tbginalifl  is  «»ceii  behind  and 
\  below,  wtd  is  represented  m,  dis- 
tended with  a  oortaixL  amount 
of  l^rdrooelio  fluid,  bat  qmlto 
distlBct  ttssm  the  hernial  sac. 


Fio.  'tai.  I>lA|rram  of  partial 
f»hlit"rHtj[o?i  of  the  funicular 
pntcciB  to  niostrate  the  forma- 
tion of  thp  htrnia  'en  hiA«c^ 
anrj  of  oj*»ta  in  the  cord  (cn- 
cyste*!  hydroc^Hc  of  thtr  cortt). 
The  cftTity  of  the  tnntca  va^- 
ualiiii  \jBf\.\»  is  «iUh«*sI  at  c ;  the 
fanicnhir  prooeaji  is  alao  mpor- 
ntcd  froon  the  pcritcmeal  CATifty 
at  a,  the  iittiaMon  of  th«  ab- 
doHjtnal  rin^.  There  la  alao 
another  g^ptiim  at  ft.  When 
one  or  more  of  th^ic  aepta  are 
alw«nt  or  itnpcrfect  Tariona 
conditlorm  occur,  as  explained 
In  the  text. 


Fio.  803.    Diiigram  nf  the  fofsu^  1 
Hon  of  th^  "  hoTHifl  Tnto  tt»e  * 
fnnlculiir  proreae     ■'   " 
tfjncnm '  of  Dirkcrr 
•  hcrnie  m  biwac 
anttiora ,    R<»f errf  p  g  u)  i  n  r  m 
fn^am  Fig.  301,  the  icptQin  or 
obliterHtioii  at  f  M  •niTpr^eii  to  , 
be  absent,   ^     "    "  tunloai  . 

Tai?inalUl3  -  i,«llie 

■eptum,  ft,  w  :  *  rfi«t«,  \ 

or  hiw  given  way    T^^  nn  «oa 
aociUentol  causw.    In  tlift  dj 
gmm  the  septum  at  tlu»  es-  j 
temal  abdominal    ring,   a,   to] 
drawn   n.s  T)«liig  widely  ope 
but    '^mnR'nlation  may  oe<3 
cither  in  thld  aeptum  or  at  K 
»>inowhat  lower  down,  or 
both. 


pain  and  vomiting ;  and  if  constipation  be  also  accidentally  present^  I  have 
more  than  once  seen  it  miBlaken  for  strangnlatod  hernia.     When  the  nature 
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of  the  case  is  plain,  if  symptoms  of  strangulation  bo  present,  the  operation 
should  bo  at  once  performed ;  and  it  is  better,  I  think,  to  remove  the  mis- 
placed testicle.  Such  testicles  are  constant  sources  of  trouble,  and  it  seems 
very  dubious  whether  they  are  of  any  real  use. 

If  the  heraia  be  not  strangulated  the  question  of  wearing  a  truss  occurs. 
Whenever  a  truss  can  be  tolerated  it  should  bo  worn,  irrespective  of  tho 
probability  of  atrophy  of  the  testis  from  its  pressure.  For  the  disuse  of  the 
truss  certainly  entails  risk  of  increase  of  the  hernia  and  of  strangulation ; 
while,  if  the  testis  is  incapable  of  secreting  (as  most  of  these  retained  testes 
seem  to  be)  its  atrophy  is  a  matter  of  no  consequence.  Generally,  however, 
the  organ  is  too  sensitive  to  bear  tho  pressure,  and  then  a  suspensory  band- 
age, or  a  concave  pad,  must  bo  fitted.  If  the  testicle  is  liable  to  frequent 
attacks  of  inflammation  it  may  be  worth  the  patient's  while  to  submit  to  its 
removal,  in  which  case  care  must  bo  taken  not  to  wound  the  hernial  sac. 

Tho  next  form  of  oblique  hernia  is  that  described  by  Mr.  Hey  under  the  Various 

name  of  hernia  infantilis,  and  which  is  also  called  encysted  hernia.     In  this  ^?""*  **^ 

,  .  .     oblique 

form  the  communication  between  the  peritoneal  cavity  and  the  infundibuli-   inguinal 

form  process  leading  into  the  tunica  vaginalis  is  obstructed  at  or  about  tho  ***"**■• 

external  (or  superficial)  ring,  but  the  process  itself  is  not  obliterated,  so  that 

the  cavity  of  the  tunica  vaginalis  extends  up  to  the  external  ring.     Then  a 

hernia  comes  down  and  generally  slips  behind  this  upper  prolongation  of  tho 

tunica  vaginalis  (Fig.  298) ;  but  the  herniated  bowel  may  bury  itself  in  tho 

upper  end  of  the  infundibuliform  process  and  thus  be  encysted  by  it  (Fig. 

299).     This  may  occur  in  consequence  of  adhesions  having  obstructed  tho 

neck  of  tho  infundibuliform  process  and  formed  a  membrane.   This  membrane, 

being  distended  by  the  protruding  bowel,  forms  a  hernial  sac  for  it. 

It  seems  certain  also  that  there  may  be  two  other  forms  of  congenital 
inguinal  hernia,  viz.  one  where  the  funicular  process  is  obliterated  at  its 
lower  part,  so  that  it  is  not  in  communication  with  the  tunica  vaginalis,  but 
tho  upper  end  and  body  of  this  process  is  not  obliterated,  so  that  the  peri- 
toneal cavity  extends  down  to  the  testicle.  This  remains  usually  without 
any  hernia  till  the  commencement  of  adult  life,  when  in  some  violent  effort 
a  hernia  suddenly  comes  down  and  is  often  acutely  strangulated.  Or  the 
state  of  parts  may  have  been  that  wliich  has  just  been  described  as  the 
initial  stage  in  the  formation  of  infantile  or  encysted  hernia,  i.e.  the  upper 
end  of  tho  funicular  process  may  have  been  obstructed,  and  this  obstructing 
medium  may  have  given  way,  causing  a  hernia  which  now  is  really  one  of 
the  congenital  form,  and  which  also  will  probably  be  acutely  strangulated. 
It  is  in  this  way  that  Mr.  Birkett  explains  the  indubitable  fact  of  the  frequent 
occurrence  of  acutely  strangulated  inguinal  hernia)  in  some  of  which  tho 
tosticlo  is  found  in  the  sac,  and  not  in  others.  Hey,  in  describing  his  infan- 
tile hernia,  has  pointed  out  tliat  tho  membrane  which  shuts  off  the  cavity  of 
the  peritoneum  from  the  expanded  or  infantile  tunica  vaginalis  (Fig.  298) 
may  give  way  again  and  admit  a  hernia  into  the  cavity  containing  the  testicle, 
the  hernia  being  therefore  of  the  congenital  form,  though  it  does  not  occur 
congenitally  nor  from  congenital  patoncy  of  tho  funicular  process ;  and  ho 
cites  a  passage  in  which  William  Hunter  had  pointed  out  the  possibility  of 
this  event,  though  ho  had  never  seen  a  case  (Hey's  '  Pract.  Obs.  in  Surgery,' 
p.  229). 

The  other  forms  of  inguinal  hornia  are  acciuired,  i.e.  they  form  slowly, 
tlu^  inguinal  canal  being  in  the  condition  natural  to  the  adult  (Fig.  300). 
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Bubono- 
cele. 


Tho 


both,  is  slowly 


fconearo,  contfiining  oraenimra, 
tho  iiitenial  ring  down  the  scrotal  canal.  If  fche  hornifil  tumour  has  tiot 
reached  the  external  ring  the  diHease  is  t<;rmed  huhofwcele.  It  presents  a 
Hiiiall  rounded  s welling,  ti'aceable  to  the  internal  ring  where  it  beex>nies  lost 
without  any  neck,  vory  H&tle  moveable,  with  an  impalse  on  coughiyg',  and 
reducible  nnder  ordinary  circumstances.  Its  diagnosis  ia  fiomotimes  difficult, 
the  aflectiona  with  which  it  is  most  liable  to  be  confounded  being  enlarged 
ingainal  glands  and  encysted  hydrocele  of  the  cord.  Neither  mistake  is 
possible,  however,  when  the  bubonocele  is  completely  reducible,  and  presents 
a  distinct  imptilse.  If  the  symptoms  of  strangulation  should  be  preseni  i 
they  aixj  always  a  sufficient  reason  for  treating  the  disease  as  a  hernia  and 
cutting  down  on  the  tumour,  though  there  is  no  doubt  that  a  cyst  lying" 
high  up  in  the  cord  may  so  far  eimulate  a  bubonocele  as  to  deceive  the  best 
surgeons,  the  syiiiptoms  having  depended  on  tin*  strangulation  of  some  small 
deep-seated  hernia  (such  as  obturator  hernia)  or  on  strangulation  of  the 
bowel  inside  the  peritoneal  cavity  (see  Figs,  275  p.  580,  and  308  p.  615). 
Usually,  however^  a  cyst  in  the  cord  or  an  enlarged  gland  can  be  pulled 
down  sufficiently  to  convince  the  snrgeon  that  it  is  separate  from  the  internal 
ring.  Besides  which  tho  cyst  if  it  in  at  all  large  will  show  its  characteristic 
transparency  oii  very  careful  examination,  and  the  position  of  the  inguinal 
glands  is  not  exactly  that  of  inguinal  hernia.  However,  when  any  doubt 
exists  and  the  symptoms  of  strangulation  arc  present,  it  is  far  more  pmdeni 
to  ascertain  the  nature  of  the  caso  by  an  exploratory  opei-ntion. 

The  common  external  or  oblique  heniia  forms  a  large  tumour  which  lies 
generally  above  or  in  ft-ont  of  the  testicle,  with  a  long  neck  reaching  np  to 
tho  position  of  the  internal 
ring,  the  cord  being  generally 
behind  it,  though  instances 
are  not  wanting  in  which  the 
cord  ia  spread  over  the  front 
of  the  tumour,  or  in  which 
the  eleiGcnts  of  tlie  cord  ai*e 
separated  and  He  on  either 
side  of  the  neck  of  the  sac. 
The  abdominal  muscles  are 
tightly  Hpread  over  the  upper 
part  of  the  neck  of  tlie  sac  in 
the  canal ;  and  I  have  met 
with  several  cases  in  which 
strangubition  has  been  pro* 
duced  by  tight  bands  running 
across  it^  probal>ly  portions  of 
the  tendon  of  the  external 
oblique,  on  the  division  of 
which  the  hernia  was  at  once 
reduced,  Tho  neck  of  the  sac 
is  often  most  tightly  con- 
stricted at  tho  internal  ring 
(see  Fig,  200,  p.  5iU0,  and 
this  licH  at  a  very  great  depth  when  there  is  a  large  hernial  tumour,  besKdes 
which  there  are  often  one  or  more  minor  constrictions  in  the  course  of  the 
canal  which  nmst  bo  divided  before  tho  operator  arrives  at  the  ring.    So  that 
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Tbc  HtC  ooataln^  it  Lnrrr 
lit  iU  1 


Flo.  303.    An  ohUqiic  in^tnal  hrfniR. 
Aniotint  of  (tuiHhtnm.    The  tp«sticlo 
riunninn?  ronuil  tho  nodt  of  the  aac  and  cl<t*c 
l:ionl**r  of  the  riiig  mfl;y  be  soen  thi*  eptgMtric  art 
poHitlon  of  which  aiul  of  the  tntcnuU  Ting,  con««ftlcti  htm   ujp 
ttw  utncntntu  in  the  «ac,  tuv  indiciitc'd  bj  doited  Uneb 
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tho  operation  is  often  bothscveTeaiid  tmoblesomej  The  epigafctn'c  wrtery  lies 
(^lose  to  the  itmt^r  margin  of  iLe  ring  (Fig.  3(^3)  and   at  its  lower  bortler. 

The  incision  into  the  Bcek  of 
tlic  sae,  should,  thoreforo  be 
directed  upwards.  When  the 
hernift  is  of  gradual  formation 
and  old  standing  the  iK(»k 
V>eeomes  mnch  more  ohhi^ue 
and  relatively  shorter^  so  that 
h^<  /^j<!^ i^y KTBKgS^^X  (1&  \   ""        ^*^     mouth     is     more    easily 

reached.     Sueh  herniip,  also, 

^T— »^.-r  **^'®    ^^*^'    more   Hkely    to    be 

f  fli  iH^^^vIS^    'H       strangQlatiHi   external  to  the 

)  I       tiae,  and  to  be  suseeptible  of 

relief  by  the  extra-peritoneal 

operation. 

The  t>pe ration  for  bubono- 
cele is  of  the  same  nature  as 
that  for  serotal  hernia.  In 
hotii  an  ineision  is  to  he  made 
along    the    long   axis   of  the 

FiC.  a<M.    Tl»  fiiimc  homin  ««jn  frt>ni  the  oiit«id<5,--St,  George's    tumour,    wllieh    is    most    COn- 

•  veniontly   done    by    pmchmg 

up  a  fold  of  skin  transversely  and  transfixing  it,  the  incision  Ijeing  made 
of  suificient  length  to  give  easy  access  to  the  neck  of  the  sac  at  the  internal 
ring.  The  various  layers  of  fama  having  been  divided  Buccessively  (on  a 
director,  if  they  ai'e  tense),  the  surgeon  may  examine  for  any  bands  which 
ho  can  feel  constricting  the  tnmonr  external  to  the  sae  and  divide  them  by 
passing  a  probe-pointod  biKtoury  beneath  them*  If  tho  hernia  is  still  irredu- 
cible the  sac  must  bo  opuned  and  the  neck  of  the  tumour  traced  up  into  the 
peritoneal  cavity^  in  doing  which  tho  se4it  of  sti-angulation  will  be  met  with. 
In  a  voluminous  tumour,  with  a  tigbt^  deep-seated  stricture,  much  care  is 
needed  (especially  ^vith  an  inexperienced  assistant)  to  keop  the  bowel  out  of 
hann^s  way  while  incising  the  stricture.  It  is  of  no  use  to  commence  tho  re- 
duction of  the  bowel  antil  the  stricture  has  bet-n  so  thoroughly  divided  that 
the  tinger  passes  easily  int^:>  the  cavity  of  the  peritoneum,  and  it  is  of  course 
necessary  to  have  the  Ijowel  and  omentum  freed  from  any  entanglement  with 
each  other,  and  to  ascertain  the  absence  of  adhesions. 


Direct  inguinal  hcniia  is  far  less  common  than  oblitiue.  It  does  not  t)iii*i 
occur  congeni tally  in  the  male  sex  at  least.  The  bowel  protrudes  in  the  i"»^i"3'>'<l 
space  denominated  the  triangle  of  Hessclbach,  which  is  bounded  externally 
by  the  epigastric  artery  and  internally  by  tho  sheath  of  the  rectus  muscle^ 
Poupart*B  ligament  forming  its  btise.  Two  varieties  of  this  hernia  are 
described  in  the  anatomical  theatre  as  occurring  in  cases  where  tho  oblite- 
rated hypogastric  artery  divides  Hessellmch^s  triangle  into  two  parts.  In 
tho  ordinary  state  of  pails  it  seems  moi'o  common  for  the  course  of  this 
obbteratod  vessel  to  cori'espond  pretty  nearly  with  that  of  the  e[>TgastrIc. 
Its  projection  inwardfi  tbrtiws  the  peritoneum  into  two  fossa^  the  hottv>m  of 

*  Such  coDfttrictionB  snnictimtn  form  rc^l  double  sacs*  as  would  be  the  case  in  Fig.  lU)],  if 
the  sepbi  a  and  e  wt-ro  iajpi>Tfetl,  and  the  hernial  after  pasising  through  tlitviu  lind  bLcuine 
tftiiaigM!  or  the  Beptrt  hnd  cantmctrd  no  tlmt  iho  gut  were  striingakicMi  iit  botli  points. 
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tho  iutemal  fossa  being  at  the  external  or  superficial  ring,  while  the  bottom 
of  the  external  fossa  will  lie  at  the  internal  or  deep  ring  when  the  conrsie  of 
the  hypogastric  and  epigastric  vessels  correspondHv  bat  will  be  internal  to  the 
deep  Aug  when  the  obliterated  artery  runs  across  the  triangle;  and  in  tho 
latter  case  the  hernia  will  push  before  it  tJie  walls  of  the  speroiatic  cajial, 
and  pass  down  a  portion  of  that  canal  before  reaching  the  saperBcial  ring* 
This  causes  a  slight  difference  in  the  coverings  of  these  two  forms  of  hernia. 
The  common  form  of  direct  hernia  is  covered  by  the  skin,  sabcataneoua 
tissue  or  snperficial  fascia,  intercolnmuar  fascia,  conjoined  tendon,  transversalia 
fascia,  and  sabperitoneal  tissae,  while  the  less  nsnal  form  has  the  cremaster 
muscle  or  fascia  in  pWe  of  the  conjoined  tendon.  This  is  not  a  matter  of 
any  consequence ;  in  fact,  it  could  only  be  demonstrated  by  very  careful  dis- 
section ;  what  is  of  more  surgical  importance  is  to  remember  that  the  neck 
of  the  sac  may  be  very  close  to  the  epigastric  artery.  In  the  ordinarj-  form 
the  epigastric  artery  is  at  such  a  distance  as  to  bo  quite  out  of  tbe  way  in  an 
operation.  In  all  eases,  therefore,  it  is  better  to  incise  the  neck  of  the  aiua  \ 
directly  upwards.  Direct  inguinal  hernia  passes  at  once  into  the  scrotum, 
and  iU  diagnosis  is  not  usually  a  matter  of  any  difficulty.  The  nock  of  tho 
sac  is  more  superficial  than  in  oblique  hernia,  and  the  operation  is  therefore 
simpler,  but  is  the  same  in  principle  and  in  most  of  its  details. 


hernia  in 
tbe  female. 


Inguinal  hernia  occurs  also  in  females,  and  a  ceiioin  amount  of  protrusion 
at  the  external  ring  and  into  the  top  of   the  labium  is  very  common  in 
female    infants^^ongetiital  hernia^ — whicli  as  a  rule   gradually  disapiieargJ 
w^ithont  any  treatment,  but  if  unusually  large  requires  the  constant  applica- 
tion of  a  truss,  just  as  congenital  hernia  does  in  the  male.     A  congenital 
Itydrocele  (hydrocole  of  tbe  round  ligament)  also  occurs  in  females,  and  may  J 
be  mistaken  for  hernia,  though  the  disease  is  a  rare  one.     In  infancy  I  an 
not  aware  that  the  difficulty  occurs,  bat,  in  the  adult,  cases  have  been  recorded 
iu  which  an  operation  has  beeo   necessary  in  order  to  settle  the  diagnosis. 
The  tense  nature  of  the  tumour,  the  want  of  impulse  on  coughing,  and  in 
some  c-ascB  its  translucency,  are  the  chief  diagnostic  marks ;  but  in  thii^,  as 
in  all  other  embarrassments  of  diagnosis,  Avhen  the  symptoms  are  sufficiently 
urgent  to  justify  it,  an  exploratory  operation  should  be  early  performed.    Tho 
inguinal  hei^nia  of  later  life  in  females  is  of  the  acquired  form  and  usually 
direct.     No  special  directions  aix5  necessary  for  the  operation  in  either  form. 


Femonil 
hefQifi. 


Fcmural  hernia  occurs  more  commonly  in  the  female  than  iu  the  malo 
sex,  although  it  is  by  no  means  rare  in  men.  The  hernia  is  never  of  the  con- 
genital form,  and  therefore  occurs  very  rarely  in  childhood.  There  seems  no 
doubt  that  pregnancy  and  parturition  pretlispose  to  it.  The  neck  of  the  sac 
is  at  the  crural  ring:,  wdiich  is  tightly  constricted  at  its  inner  and  upper  part 
by  the  deep  crural  arch,  the  upper  coruu  of  the  falciform  opening  and  Gimber- 
nat*fl  ligament.  The  pressure  of  these  dense  UDyielding  structures  often 
causes  very  acute  strangulation,  in  which  circumstances  the  symptoms  aro 
urgent  and  taxis  unsucccssfuL  The  neck  of  tho  sac  can  be  traced  below 
Poupart's  ligament,  thuagh  its  fondus,  or  the  body  of  the  tumour,  in  many 
cases  rises  up  into  the  abdomen,  lying  upon  that  ligament.  The  coverings  < 
a  femoral  hernia  are  the  skin,  the  subcntaneons  tissue  and  superficial  fascil 
the  cribrifonn  fasciaj  the  sheath  of  the  vessels,  the  crural  septum,  and  tho 
subperitoneal  tissue.  Tbo  crural  ring,  or  the  mouth  of  the  sac,  has  on  its 
outer  side  the  femoral  vein,  and  the  epigrastric  vessels  lie  a  little  above  it ;  boi 
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it  has  usually  no  important  vessels  at  its  inner  and  up|>er  angle,  ivhere  the  Irro^ular 
incision  i«  mado  to  relieve  strangulation. 


Fcinoml   herninN    External  view. 

?jjrtrtttioiJ  is  Khown  aa  Fi^,  30^. 
^Rllenttiia  contfiiacd  in  it*     Tti«  ' 
teriar  nf  the  ww  di^plm^l  «(n! 
curv.',    Tbe  mouth  af  thy  drt-'u 
oatwwrdiii,  tiii4  thAt  of  a  large  vein  is  ^i-n  i 
of  tha  betniAl  mc.  — St,   Qetjrge's   Uospa 


thrown  into  a 
';  ■     — -  '    rdcr 


The  anastomosing  artery  bc^twcon 
tlifj  epic^a,strit;  and  obtuiTL- 
tor  passes  around  the  ring» 
and  its  size  varies  con- 
biderablj,  so  that  Bome- 
times  free  bleeding  occurs 
in  this  incision,  and  in  fact 
I  have  knovrn  such  hmmor- 
rhrige  prove  fatal  in  a  case 
where,  the  vessels  being 
uninjeeted,  no  conspicaous 
arteiy  could  be  detected 
at  the  poBt-mortem  exa- 
mination. I3nt  in  cases  of 
anomalons  origin  of  the 
obtui'ator  aiiery  the  trunk 
of  this  vessel  may  entirely 
encircle  the  ring,  so  as  to 
.  be    in    danger     of    being 

The  inti^mftt  Ticw  of     , .    .  ,     ,  "  ,  . 

^hnwfi  the  8AI] ;  6  the  divided  at  the  operation. 
Ibis  Ls  not  ordinarily  the 
case  even  when  the  obta- 
rator  comes  off  from  the 
epigastric,  for  the  anoma- 
lous ai'tery  usually  takes 
its  course  towai^a  the  ob- 
turator foramen  on  the 
outer  side  of  the  sac,  as 
shown  in  Fig.  80 G  and  is 
quite  out  of  harm's  way. 
But  when,  as  in  Fig.  307, 
thf?  obturator  vessels  pass 
ai'ound  the  neck  of  the 
sac  they  are  liable  to  bo 
wounded  in  dividing  the 
stricture,  although  they 
may  accidentally  escape. 
In  the  iostiiuL'e  from  which 
that  figure  was  drawn  it 
seemed  probable  that  the 

Fto.m    lm^itlartli«trfbnti«iioftl«JobtTmitor™«>l«lniic«Brof  ^^^^^    ^*^^    W^Oimded   at  tbo 

'  fcniornl  herui&,     Tlie  obturator  ortery  ftrlM'S  from  the  citemml  tinip  nf  frlif'    Arii^ration    but 

*  Dine  clo.-*  to  the  origin  of  the  t-plgMtrfc;  thr  vein  openn  hit^i  the  ^*^^  ^^    ^^-     »f'*^t^"^*"»   "^"^ 

I  e]>j|rii<§tric  reiru   Ai,  however,  tlwjy  Ife  on  tho  i>ut«i4l«  nf  the  hi."rnl».l  the  artery  CSCapcd,  thoUgh 

I  me,  thty  coald  lie*  in  no  danger  In  im  operation  ;  a,  the  hiriiiulitrkc,  ,  j;«  i 

}  on  tilt'  hmer  aUte  of  Which  the  Incision  wouM  Iv  iiiftdo  iti  caws  €f  it     gave     Way     attcrwards. 

,' PtrangxihLtlou  ;  b,  iti  oontcntd;    r,  t\m  obturator  TttflwMi* ;   <f,  the  _,.  '  i         t  1 

li^rfg»«tricTe<M>Ui.    This  b  the  tatcmal  tIuw  of  the  pmpftrfttiou  1  bere      Was       ConsKlerablO 

(cbowa  in  ii«. 30*.  venous  htemoirbagc  at  the 

time  of  the  operation  ;  but  this  was  suppressed  l^y  pieseure.  A  good  deal  of 
omentum  wliich  was  in  the  sac  was  left  in  the  wound.  Sloughing  attacked 
the  wound,  and  then  artc^rial  haemorrhage  took  place,  the  source  of  which 
could  not  be  discovered.  It  recurred  two  or  three  times,  and  proves!  fatal. 
The   vein    and   artery   were  both  fuuud    open,  the   opening  in   the   artery 


di-itribu- 
tion  ol 
arL(.»ric» 
round  tht* 
ni'ik  of  ttie 
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beiii",^  II  niijiuto  pnncturCj  into  which  a  bristle  conlfl  jnst  be  passed.  AS  |{~«~ 
inipu^.siltlu  to  asrirtuiri  tho  existence  oF  this  anoraalj,  tho  only  security 
aj;ainst  injoriii!^  tho  vosswls  is  to  make  the  incision  as  small  as  is  consistent 
with  tho  ea«y  reduotion  of  felio  bornia.^      If  the  artery  has  heen   woandodj 


m^^ 


l">>i 


of  lemoral 
he  ruin. 


Pio.  JW7.    A  spcdmcu  of  fcojnml  bemin  in  which  tb«  t^btunittjr  vessifl*  g!v«i  off  trtm  the  9001^ 

thi«  ntvk  of  th*?  *wi.    rt  fehowt  the  iirtt<ry  curTing  over  ibo  inner  side  of  the  saa,  imd  }iul«boiT« 

(I  dark  tpurt^  it  swrri,  which  i«  an  exteiuiLon  fnini  tbt^  wonnd  of  the  operatl^^a.    Tho  viici  (cut  ^«rt)  iazi 
by  ttoc  letter  6.— fit  Owjrge  »  Hospital  Museum,  Ser.  ix.  Nvj.  84, 

the  surgeon  may  possibly  saceeed  in  securing  it,  either  by  seizing  its  inoiitlL 
and  tying  it,  as  some  (jperators  have  claimed  to  have  done,  or  by  thrusting 
a  curved  nee<:lle  under  tiia  tissues  in  which  the  bleediug  vessel  li^  and 
passing  a  ligature  around  them,  needle  and  all,  as  in  one  of  the  forois  of 
acupressui-e,  or  possibly  bj  the  method  of  *  uncipression  *  recommended  by 
Vanzetti  (see  p.  9*S). 

Femoral  hernia  is  not  always  easy  of  diagnosis.  Enlarged  glands  some*! 
times  lie  in  the  crural  canal  and  exactly  simulate  a  small  hernial  tnmoargf 
the  impulse  in  which  is  absent  or  obscure.  In  fact,  so  close  is  the  reBembhrnotj 
that  explorattjiy  operations  are  fret|uently  performed.  And  a  small  hemiaii 
sac  may  be  found  lyiiig  behind  an  enlarged  gland.  The  diagnosis  is  besii 
made  by  the  greater  mobility  of  the  gland,  its  being  isolable  from  the  uoder- 
lying  parte,  its  having  no  impulse  when  scfmnited  from  the  abdominal  mnscleSij 
and  its  owning  some  cause,  such  as  a  sore  in  the  lower  limb,  buttock^  anofl 
or  parts  of  goncnvtion. 

Varix  of  the  eaphcna  vein  has  been  mistaken  for  hernia,  bnt  is  distin- 
guishable by  the  fact  that  after  rednction  of  the  tumour — which  m%y  be  accom- 
plished easily  in  tho  rccumbenfe  posture — pressure  on  the  ring,  whicli  would 
keep  the  hernia  back,  will  cause  the  varix  to  reapf>ear. 

Psoas  abEcess  has  been  mistaken  for  hernia,  and  has  often  a  very  percej; 
tible  impulse.      But  the  fulness  in  the    iliac   fossa    which   always    can 
detected  by  careful  examination  in  psoas  abscess  would  alone  be  sufficient  for 
diagnosis;  besides,  a  strict  cxamimition   will  show  that  the  region  of  the 
crural  ring  is  natural,  tho  swelling  lieing  at  a  point  below  this  on  the  inside 
of  the  thigh,  and  beiug  also  jHirceptible  on  its  outer  side.  Some  very  rare  i 

'  It  \a  desirable  oo  every  ground  to  miiko  the  incision  into  tjje  neck  of  the  kic  ns  small  i\s 
possible,  for  if  the  neck  of  thL*  sac  ho  too  nnich  culiirf^o<i  it  is  vrrv  riitTieuh  to  apply  it  truaft 
Slit  isfactori  ly. 
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of  hernia,  however,  have  been  recorded  in  which  a  hernia  has  descended  on 
the  outside  of  the  femoral  artery. 

A  cyst  has  sometimes  been  found  to  lie  in  the  crural  ring,  which  must  be 
distinguished  from  a  hernia  by  the  same  signs  as  an  enlarged  gland. 

The  tumour  in  femoral  hernia  is  usually  small,  though  cases  are  met  with 
of  very  large  herniro  of  this  kind ;  it  generally  turns  upwards  after  reaching 
the  saphenous  opening,  and  requires  to  be  drawn  somewhat  downwards  before 
the  true  position  of  its  neck  is  seen.  Immediate  attention  should  be  given  to 
it,  and  it  should  be  kept  rigidly  reduced,  since  its  strangulation  is  very  often 
irremediable  except  by  operation. 

The  operation  is  exactly  the  same  in  principle  as  that  for  inguinal  hernia, 
only  that  here  the  crural  ring  and  the  edge  of  Gimbemat's  ligament  are  the 
points  towards  which  the  surgeon  aims.  An  incision  is  made  over  the  long 
axis  of  the  tumour,  somewhat  internal  to  its  middle,  and  the  parts  are  divided 
until  the  sac  is  exposed.  Then  a  director  may  be  passed  under  Gimbemat's 
ligament  (or  any  other  constricting  tissue  that  can  be  felt),  as  recommended 
by  Mr.  Gay,*  and  the  extraperitoneal  operation  attempted.  If  this  does  ' 
not  succeed  the  sac  is  to  be  opened. 

The  only  other  form  of  hernia  which  is  of  very  common  occurrence  is  the  Umbilical 
umbilical.  This  occurs  constantly  as  a  congenital  affection,  the  bowel  pro-  ^®™*«- 
truding  through  the  unclosed  navel.  And  there  can  be  no  doubt,  from  the 
rarity  of  the  affection  in  the  adult  as  compared  with  its  extreme  frequency 
in  the  infant,  that  this  congem'tal  umbilical  hernia  tends  to  spontaneous  cure. 
Nevertheless,  it  should  not  be  neglected,  especially  when  large.  The  bowel 
should  be  kept  reduced  by  means  of  a  well-fitting  pad  which  covers  the  whole 
ring,  and  which  is  kept  accurately  applied  to  the  belly  by  being  let  into  a 
laced  belt  with  indiarubber  sides.  If  this  apparatus  is  too  costly  some  ex- 
tempore substitute  can  be  easily  devised.  Careful  attention  for  a  few  months 
is  almost  sure  to  be  followed  by  the  disappearance  of  the  swelling. 

The  acquired  form  of  umbilical  hernia  is  generally  caused  by  the  dis- 
tension of  the  abdominal  parietes,  as  a  consequence  of  obesity,  repeated 
pregnancy,  or  both.  The  subjects  of  strangulation  in  this  form  of  hernia 
are  often  fat  elderly  women,  who  have  had  the  disease  for  a  long  time  and 
neglected  it.  The  ring  is  often  of  very  large  size,  the  sac  almost  always  con- 
tains omentum,  and  frequently  large  intestine  as  well  as  small.  The  hernia 
is  covered  only  by  the  skin  and  expanded  linea  alba,  and  its  orifice  is  often 
not  the  navel  itself,  but  some  weakened  part  of  the  neighbouring  linea  alba. 
Often  in  this  hernia  the  symptoms  which  are  described  as  strangulation  are 
rather  those  of  obstruction ;  and  constipation  with  vomiting  may  continue 
for  several  days,  and  yet  be  susceptible  of  ultimate  relief  from  rest,  enemata, 
and  the  administration  of  calomel  and  opium.  The  hernia  is  very  probably 
irreducible,  the  sac  being  coated  internally  with  omentum  (for  in  this  hernia 
the  *  omental  sac  '  is  very  common),  and  the  symptoms  are  rather  duo  to  the 
entanglement  of  distended  bowel  in  the  folds  of  this  omentum  than  to  strangu- 
lation by  any  definite  band.  The  obstruction  may  subside  on  the  suboidence 
of  distension ;  and  the  results  of  operations  on  these  irreducible  herniaa  con- 
taining large  quantities  of  omentum  are  so  unfavourable  that  it  is  prudent 
to  avoid  them  if  possible.  The  amount  of  pain  and  fever  (in  other  words, 
the  acuteness  of  the  sjrmptoms)  is  the  test  of  the  necessity  for  an  operation. 
If  the  tumour  is  very  tense,  the  pulse  quick  and  irritable,  the  tongue  dry,  and 

*  See  Mr.  Gay's  work  on  '  Femoral  Hernia.' 
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thu  pitiont  complaining  groatly  of  pain  in  the  tumour  and  the  bell j»  the  opera* 
tiou  should  not  bo  delayed,  especially  if  t!ie  vomit  bo  inclining  to  the  fiecal 
charaetor, 

Tfiy  tvimonr  is  to  ho  freely  laid  open  in  the  vertieal  direction^  the  cmiained 
bowel  and  omentnm  unravtlled,  and  the  fing^er  passed  beneath  the  ring  to 
feel  for  the  point  of  strietare.  This  being  divided^  the  l>owel  ahoaJd  be  first 
reduced,  and  the  omentum  then  dealt  with  as  seeraa  advisable* 

I  have  seen  a  case  in  which  the  symptona  which  were  referred  to  an  mn- 
bilical  hernia  turned  out  id'ter  death  to  have  been  dne  to  strangulation  of  the 
bowel  internal  to  the  peritoneum,  and  fairly  within  reach  of  the  operator, 
Bemembering  this  ease,  and  that  under  Mr.  Bryant*8  care,  cited  on  p.  581,  it 
would  be  advisable  if  no  strangulation  is  found  in  the  hernial  sac  to  paii9  the 
finger  into  the  peritont^  cavity,  in  order  to  ascertain  whether  there  is  any 
iDtemal  constriction. 


Dlitnrator 


Of  the  rarer  forms  of  hernia  the  obturator,  though  not  the  most  frequent^ 
is  that  which  presents  most  of  surgical  interest,  since  it  has  in  late  years  been 
made  the  subject  of  successful  diagnosis  and  treatment.^ 

The  accompanying  illustration,  from  a  ease  which  ocxjurred  at  St»  George's 
Hospital   before   the   success- 
ful treatment  of  this  disease  ,^ 

was  known,  will  well  illustrate  L^t3ft^  \         '^^fc:  JC( 

its  main  features.     The  small  ^   -lfi?«JLV  ^    %^  v  ^  ^ ^  ^fcts.        ri* 

sac  of  the  obturator  hernia  is 
seen  lying  at  the  upper  and 
outer  part  of  the  thyroid  fora- 
men, almost  vertically  below 
the  femoral  ring^  and  there 
is  a  small  empty  hernial  sac 
also  in  the  external  inguiual 
ring.  Mr.  Birkett  baa  coU 
lecteJ  twenty-five  cases  of 
stningulated  obturator  her- 
nia,^ from  which  it  appears 
that  this  variety  of  hernia 
when  strangulated  may  be 
distinguished  from  inguinal 
liomia  by  findl ug  the  inguinal 
rings  and  canals  empty,  and 

r  r  r^««-ntl     U^    *V.r.    ^.«^^f*i-         niiaal  ring,  nml  with  ft  brJstle'pUcttd  In  a* 

trom     tcmonU     by    the    empty    BcIow  tin?  fercoml  vi^wk  and  borlMntol  mnr 

condition  of  the  femoral  ring, 
by  the  fulness  of  the  *  femoral 
fos«a '  (by  which   term  is  in- 
tended the  flat  surface  of  the 
thigh,  just   below    Poujmrt^B 
ligament,  the  floor  of  which  is  formed  by  the  pectiuens  mnacle),  by  the  fact 
that  the  femoral  vessels  lie  in  front  of  the  tumour  instead  of  outside  it,  by  the 
position  of  the  neck  of  the  sac,  if  perceptible,  l>elow  t!ie  ramus  of  the  pubes,  and 
by  jmin  which  is  often  present  in  the  course  of  the  obturator  nerve.     But  th 
diagnosis  is  often  very  difficult,  and  in  many  of  the  recorded  cases  (as  in  that 

'  This  very  satitffiictory  ad  ranee  in  operative  surgery  was  duo,  not  to  ii  hospitAl  stu^gton, 
btit  to  the  Into  Mr.  Obr«  af  rnddington.—'  Mod.  Chir.  Trnua./  vol.  xxtxx, 
«  •  Sy»L  orSorg./  2nd  od.  vol.  \\\  p.  781. 


Pio .  30H .    Obcnmcor  hernU  In  n femsle, mt ,  cis^:,'^^, v^m , wb« i 
in  Si,  Oeorg<i*s  Hofpitnl.  In  the  je*r  3 
tion  of  thl«  bcmla*    Ehu  had  also  «  (<;  hernia,  I 

thesae  appK^ared  to  be  an|>tj.    An  i  ^j ix»T»tioti  i 

perfornic<lp  and  provM  that  this  whb  the  came.    In  the  \ 
ruUon  tbc  nmnM  hic  Ib  tt^n  ofKMied  ontvlfle  the  extenuil  i 

TW  of  V- 
of  U\i^  obttirfttor  honii»  Is  seen  nnt.ip»>iM'd.  pi- 
tlie  outer  mPLn^n  of  ttwj  thyroid  fomnifin,  nnd  bavi:  ..         . 
ntid  vieiHefels  od  its  outer  tUte.     It  cntitnineil  n  irn»ll  knucklr  % 
intestine,  comprising:  oulj  part  of  the  catibro  of  the  I 
tightly  Jitftuigru1at4^vt. 
The  cam  occnmN:!  before  the  operation  for  this  form  of  hemlft 
bad  been  introduced,— St.  Goorgv's  Hf>5pttn]  Museutn,  Ser  Ik. 
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figured  above)  other  forms  of  hernia  have  been  present  and  have  complicated 
the  case.  In  some  it-is  said  that  no  tnmoar  has  been  present,  and  such  cases 
could  not  be  distinguished  from  instances  of  internal  strangulation.  But 
whenever  the  symptoms  of  strangulation  are  present  with  no  tumour  in  tho 
situation  of  the  umbilical,  inguinal,  or  femoral  hemiad  (or  if  such  hcmiad 
though  present  are  completely  reducible),  the  femoral  fossa  on  the  two  sides 
should  be  carefully  examined  both  by  palpation  and  sight,  and  if  any  fulness 
on  one  side  be  found  as  compared  with  the  other,  it  will  be  justifiable  to 
perform  an  exploratory  operation,  for  which  there  is  still  more  encourage- 
ment, if  the  characteristic  pain  in  the  course  of  tho  nerve  is  present.  The 
incision  should  be  made  as  for  femoral  hernia,  but  should  be  extended 
further  downwards,  so  as  to  have  a  very  free  opening,  lying  to  the  inside  of 
and  well  away  from  the  femoral  vessels.  The  pectineus  muscle  being  exposed 
is  to  be  freely  divided  in  the  course  of  the  skin-wound  and  the  sac  searched 
for  and  opened.  It  may  be  even  necessary  to  separate  or  to  divide  some  of 
the  fibres  of  the  obturator  extemus  muscle  before  the  sac  is  reached,  but  the 
surgeon  should  not  desist  from  his  search  until  the  obturator  foramen  is 
clearly  exposed^  The  position  of  tho  vessels  and  nerve  with  regard  to  tho 
sac  being  variable,  this  search  must  be  conducted  carefully.  If  the  hernia 
be  recognised  while  reducible  (and  Mr.  Kingdon  has  made  the  diagnosis  no 
less  than  five  times)  the  surgeon  must  explain  the  nature  of  the  case  to  the 
trussmaker,  and  must  see  that  tho  pressure  acts  in  the  right  spot,  and  is 
directed  backwards  and  somewhat  upwards  below  the  ramus  of  the  pubes. 

Hernia  occurs  also  at  any  part  of  the  belly  which  has  been  weakened  by  Yentnl 
a  cut,  or  by  accidental  rupture  of  a  part  of  the  muscular  fibres,  or  an  abscess,  °^™'** 
or  possibly  by  over-disteusion.  To  such  hcmije  the  name  of  '  ventral '  *  is 
given.  The  protrusions  which  follow  on  ovariotomy  or  ligature  of  the  iliac 
arteries  are  familiar  examples.  Such  hernial  sacs  have  no  neck,  and  are  nob 
liable  to  strangulation.  When  tho  patient  stands  up  or  coughs  they  form 
large  bulging  tumours,  in  which  the  bowels  can  be  plainly  felt.   Reduction  is  * 

perfectly  easy,  and  the  wearing  of  an  appropriate  bandage,  so  as  to  keep  tlie 
hernia  completely  reduced,  is  all  that  is  necessary  as  far  as  I  have  seen. 

Phrenic  or  diaphragmatic  hernia  occurs  as  a  congenital  defect,  a  portion  Phrenic 
of  the  diaphragm,  usually  the  left  leaflet,  being  deficient,  whereby  the  pleural  ^*™*** 
and  peritoneal  cavities  communicate  quite  freely,  and  the  stomach,  the  trans- 
verse colon  with  its  omentum,  or  other  viscera,'  are  allowed  to  pass  freely 
into  the  thorax.  It  is  surprising  that  this  extensive  malformation  should  pro- 
duce no  definite  symptoms.  I  have  more  than  once  found  it  in  the  bodies 
of  adult  persons  who  died  from  other  causes  and  had  never  been  known  to 
make  any  complaint  connected  with  the  hernia. 

But  in  other  cases  the  diaphragm  has  been  ruptured  in  consequence  of 
severe  contusion,  or  has  been  lacerated  by  direct  wound.  When  phrenic 
hernia  occurs  after  injury  it  is  generally  a  consequence  of  the  free  rupture 
of  the  muscle  from  contusion,  which,  like  the  congenital  defect,  takes  place 
usually  on  the  left  side.  The  stomach  and  transverse  colon  are,  therefoi-e, 
tho  viscera  which  usually  protrude  in  this  form  also,  and  the  accident  may 
possibly  be  diagnosed  by  the  greater  fulness  and  unnatural  resonance  of  that 
side  of  the  chest,  the  sickness,  and  the  symptoms  of  obstruction  which  follow 
it.    As  the  accident  is  almost  inevitably  fatal,  either  from  pleurisy  or  from 

*  Some  of  those  herniee  when  lying  between  tho  cartilages  of  tho  false  ribs  and  the  navol 
aro  called  '  epigastric' 
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strangulation,  (he  question  of  cutting  frt^cly  into  the  abdomen  and  en- 
deavouring to  reduce  the  viscera  from  hclow  has  been  mooted ;  but  no  case 
has  m  yet  occnrred  in  which  the  diagnogis  has  heen  made  clearly  enough  to 
jnBtify  the  surgeon  in  thig  hsizardous  attempt,  and  the  record  which  we  now 
possess  of  cases  in  which  the  jmtit^nt  hus  survived  ftu*  a  considenible  length 
of  time  would  still  further  indispose  any  prudent  person  from  making  such 
an  attempt.  Mr.  Le  Gros  Clark  has  rekted  and  figured  a  most  interestinj^ 
case,  in  which  the  patient  lived  moix?  than  two  years  after  an  accident  in 
which  there  seemed  good  reason  to  believe  that  the  diapliragm  had  been 
laeei*atcd^  and  in  whom  after  death  the  usual  conditions  of  phrenic  hernia  no 
doubt  existed.  The  only  ambiguity  about  tbis  case  is  the  remote  i>os8ibility 
that  the  deficiency  of  the  diaphragm  might  have  been  congenital.* 

The  other  rarer  forms  of  heiiiia  occur  chiefly  in  the  vagina  or  female 
perinieura.  Vaginal  hernia  is  not*,  I  tliink,  on  tlie  whole  as  rare  as  is  sop- 
posed*  It  occurs  as  a  congenital  defect  or  as  a  consequence  of  stretching  oC 
the  vaginal  walls  in  pni^turition.  The  diagnosis  is  generally  very  easy.  In 
a  congenital  case  I  ventured  upon  an  opemtion  to  close  the  ring,  wbicli 
appeared  successful.^  In  the  adult  I  have  never  seen  any  inconvenience, 
hut  it  has  been  ohseiTcd  that  in  some  cases  the  urinary  bladder  pratrudes — 
an  affection,  however,  which  should  be  distinguished  from  hernia,  under  the 
name  of  vaginal  cystocele.  The  intestinal  hernia  only  requires  support  by 
an  appropriate  form  of  pessary.  The  vaginal  cystocele  may  require  to  bo 
operated  on  by  removing  a  limited  portion  of  the  vaginal  wall  and  sewing  op 
the  edges  after  having  reduced  the  prolupsed  bladder. 

In  perinaml  heniia  the  recto -vaginal  pouch  of  peritoneum  is  throst  out 
between  the  vagina  and  reclum,  forming  a  hernial  sac  with  small  intestine 
in  it,  and  I  have  seen  the  same  thing  ocenr  into  the  rectum  itself.  Cases 
rtirely  occur  in  which  the  male  perinieiim  is  similarly  pushed  out.  These 
herniiB  merely  require  reduction  and  proper  support. 

Of  a  similar  natni-e  are  the  pudendal  hernia^  in  which  the  neck  of  the  sac 
lies  between  the  ascending  ramus  of  the  ischium  and  the  vagina,  and  the  sac 
itself  protnides  into  tlie  posterior  part  of  the  labium ;  the  ischiutic  hernia, 
where  the  gut  protrudes  beneath  the  glutieus  maximus  muscle  and  the  neck 
of  the  sac  lies  either  ahovo  or  l>elow  the  pyriformis ;  and  tlie  lumbar  hernia, 
in  which  the  bowel  makes  its  way  between  the  quadnitus  lumborum  and 
external  oblique  mnacle. 

In  all  these  forms  of  hernia  the  main  point  is  their  diagnosis,  and  in  alt 
such  swellings  around  the  female  parts  of  generation  this  is  a  matter  to  which 
mucli  care  should  be  given  j  but  space  fails  me  to  point  out  the  exact  points 
of  distinction  between  such  hernias  and  the  abscesses,  cysts,  or  other  forma- 
tions which  may  be  met  with  in  each  region,  nor  is  it  perhaps  necessary.  A 
surgeon  who  is  well  acquainted  with  the  principles  of  diagnosis  and  pays 
proper  attention  to  his  patient  will  be  iu  little  danger  of  mistaking  a  lumbar 
hernia  for  an  abscess  or  a  vaginal  hernia  for  a  cyst. 

As  to  treatm€*nt  I  am  not  aware  that  any  of  these  forms  of  hernia  have 
required  kelotomy ;  but  if  they  do  they  wonld  present  no  special  dilBcalties, 
except,  perhaps,  the  sciatic,  in  which  a  large  incision  would  have  to  be  made, 
and  care  taken  to  ascertain  if  possible  the  position  of  the  gluteal  or  sciatic 
vessels  in  relotiou  to  the  neck  of  the  sac.  Sir  A.  Cooper  dii*( eta  that  in  such 
a  contingency  the  incision  into  the  neck  of  the  sac  be  made  directly  upwards. 

'  b<^ct\jri«  on  tho  *  Prindiileu  of  Surgienl  Diiignosis,*  p.  268. 
"  Holnius'  *  Surg.  Dm.  of  Obildmi,'  2nd  cd.  p.  660. 
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CHAPTER   XXXIII. 

DISEASES     OP    THE     RECTUM. 

H^MORKUOiDS,  or  piles,  arc  divided  into  external  and  internal,  and  the  divi-   llaemor- 
sion  is  a  useful  and  natural  one,  though  there  are  many  examples  of  piles  in 
which  both  the  mucous  membrane  of  the  bowel  and  the  skin  external  to  the 
anus  form  a  part  of  the  covering  of  the  tumour,  and  which,  therefore,  are 
partly  external  and  partly  internal.     Both  kinds  of  piles  are  formed  of  en- 
larged vessels  surrounded  by  infiltrated  cellular  tissue.     External  piles  con-   External 
sist  internally  of  an  enlarged  vein  or  veins,  partly  occupied  by  clot,  and  P*  ^' 
externally  of  skin  and  connective  tissue  more  or  less  thickened  and  inflamed. 
Tliey  owe  their  origin  to  any  cause  which  determines  the  blood  to  the  part 
or  prevents  its  return.     Pregnancy,  obstruction  to  the  portal  circulation,  too 
luxurious  habits,  and  sedentary  employments  are  well-known  causes  of  exter- 
nal piles,  and  they  are  very  commonly  increased  by  any  accidental  attack  of 
constipation.     These  external  piles  are  liable  to  inflammation,  when  they 
become  distended,  livid,  and  intensely  painful. 

In  cases  of  external  piles  there  are  generally  also  folds  of  loose  integu- 
ment about  the  anus  in  which  no  enlarged  vessels  can  be  detected,  nor  does 
the  skin  or  cellular  tissue  appear  indurated. 

The  treatment  of  external  piles  consists  in  the  removal  or  palliation  of 
their  cause  and  the  application  of  sedative  and  astringent  lotions  or  oint- 
ments, and  this  is  quite  sufficient  in  the  great  majority  of  cases.  Where  ha- 
bitual constipation  exists  it  must  be  relieved,  and  the  bowels  kept  rather  loose, 
by  some  mild  laxative,  for  purging  is  by  no  means  desirable.  The  confections 
have  obtained  an  extensive  reputation  for  this  purpose,  especially  the  Conf. 
Sennie  c  Sulphure  and  the  Conf.  Piperis  Nigri.  All  improper  habits,  whe- 
ther of  diet,  exercise,  or  anything  else  that  can  promote  irritation  about  the 
pelvic  organs,  should  be  given  up,  and  the  patient  should  be  encouraged  to 
take  gentle  but  regular  exercise. 

When  the  piles  are  inflamed,  if  the  inflammation  is  mild,  leeching  is  often 
*  serviceable ;  if  severe,  the  tumour  should  be  cut  across  with  a  lancet,  and 
the  blood  squeezed  out  of  the  mouth  of  the  vein,  for  an  imperfect  clot  might 
keep  the  mouth  of  the  vessel  open  and  encourage  bleeding.  Also  when  old 
piles  have  become  much  indurated  and  are  liable  to  constant  attacks  of  irri- 
tation, it  is  better  to  snip  them  off*,  and  along  with  them  to  remove  any  loose 
folds  of  skin.  But  in  doing  this  care  should  be  taken  not  to  cut  into  the 
anus,  so  as  to  implicate  the  mucous  membrane  in  the  incision.  Negligence 
in  this  respect  has  been  followed  by  very  troublesome  contraction  of  the 
orifice  of  the  anus. 

Internal  haBmorrhoids  are  produced  by  causes   similar  to  those  of  the  internal 
external  vanety,  but  they  constitute  a  far  more  formidable  malady.     They  P»l®"« 
produce  bleeding,  which  in  the  worst  cases  is  constant,  though  greater  during 
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defjpt'ation,  and  wliicli  8o  exhauBts  tlio  patiout  i\s  to  drain  him  of  all  strength 
and  colour  and  leave  him  waxy  in  complexion,  eshaasted,  languid,  and 
uiiahlo  to  make  any  continuous  effort*  The  piles  may  also  cause  pain  and 
si  raining  in  defecation  ;  and  if  the  tumours  are  large  they  may  protrude  even 
when  the  bowels  ai-e  not  acting,  and  Bometimes  drag  the  whole  end  of  the 
gut  out  of  the  anus — pix? lapsus.  They  are  generally  situated  close  to  the 
anus,  and  often  are  partly  external  as  well — i.e.  part  of  them  is  covered  by- 
skin — btit  sometimes  they  are  seated  at  a  little  distance  tip  the  bowel,  and 
hence  the  necessity  of  having  the  bowel  well  protruded  in  examinations  for 
piles.  This  is  accomplished  cither  by  the  patient's  voluntary  efibrts,  which 
are  quite  sufRcient^  in  cases  where  there  is  any  tendency  t43  prolapsus,  with, 
perhaps,  a  little  assistance  by  gentle  traction  on  some  of  the  more  prominent 
tumours,  or  by  filling  the  bowel  with  a  large  quantity  of  warm  water,  so  as 
to  make  it  act  forcibly,  when  the  whole  will  be  protruded,  or  by  sitting  over 
warm  water.  The  structure  of  internal  piles  is  less  uniform  than  that  of  tJie 
external  variety.  Some  consist  chie6y  of  varicose  veins,  with  more  or  hm 
condensed  cellular  tissue ;  in  some  the  mucous  membrane  is  also  hypertro- 
pbied ;  while  in  others  the  hypertrophy  of  the  mucous  membrane  and  its 
capillaries  seems  to  constitute  the  bulk  if  not  the  whole  of  the  tumour;  in 
others^  again,  there  arc  large  arteries  intermingled  with  the  enlarged  veins  or 
capillaries  and  with  the  hypertrophied  mucous  membrane.  The  form  also  of 
these  tumours  varies  equally.  Some  of  tbem  are  sessile  and  bright  red  like  a 
strawberry,  while  others  are  pendulous  and  livid,  the  anuria!  vessels  or 
enlarged  capillaries  predominating  in  the  former,  the  venous  in  the  latter ; 
while  in  piles  which  have  long  been  irntated  and  inflamed  the  bulk  of  the 
tumour  will  be  formed  of  condensed  cellular  tissue,  ihovG  will  be  little  trace 
of  vascularity  in  its  appearance,  and  its  consistence  will  be  harder. 

The  treatment  of  internal  piles  must  vary  according  to  their  extent, 
appearance,  and  form.  When  only  recent,  and  of  no  great  size,  they  may 
usually  be  relievecl,  as  external  piles  may,  by  removing  or  palliating  their 
causes,  and  by  similar  treatment — ^i.c.  gentle  purgatives  or  laxatives— nnload* 
ing  the  liver,  and  astringent  applications,  as  the  Ung.  Gallte  Co.,  to  the  tumours 
when  protruded,  or  astringent  injections  in  small  quantity  after  the  bowels 
have  acted.  The  patient  ought  to  be  instructed  always  to  return  the  piles 
when  pix>trnded,  by  gentle  pressare.  The  constriction  of  the  sphincter  on 
the  protmded  piles  produces  much  pain  and  congestion  in  the  turaonrs* 
Sometimes,  it  is  true,  this  proves  cui'ative,  the  whole  tumour  sloughing  as  if 
the  sphincter  acted  as  a  sort  of  natural  ligature,  but  this  is  too  rare  and  too 
uncertain  to  be  counted  on.  Far  more  commonly  the  congestion  increases 
the  bleeding  and  causes  jiainftil  inflamraation. 

In  cases  where  the  bleeding  is  considerable  or  the  other  symptomB  are 
urgent  some  steps  must  bo  taken  to  remove  the  piles.  The  least  painful  and 
dangerous  is  the  application  of  strong  nitric  acid  to  the  w^hole  of  the  surface, 
under  which  it  will  shrivel  up — ^possibly  the  superficial  part  of  the  mucons 
membrane  will  exfoliate — and  thuisacure  be  procured,  and  no  doubt  for  those 
piles  which  are  of  the  sessile  and  capillary  variety  such  treatment  is  often 
Tery  efficacious,  at  least  for  the  time.  It  not  unfreqnently  happens  that  the 
symptoms  recur,  but  in  that  case  the  treatment  can  be  repeated.  It  canBen 
usually  but  little  pain,  and  is  attended  with  no  danger,  at  least  I  have  never 
seen  or  heard  of  any  harm  from  it.  But  it  is  not  likely  to  siiccee<i  in  tumours 
of  largo  sijse,  and  in  those  which  are  pendulous  or  hardened  from  inflamma- 
tion it  is  useless.     As  these  three  classes  form  the  majority  of  piles  whieli 
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require  operation,  it  follows  that  the  treatment  by  nitric  acid  is  not  very 
frequently  serviceable. 

There  are  two  chief  plans  of  operating  for  piles,  viz.  with  the  ligature 
and  with  the  clamp  and  cautery.  In  the  former  each  pile  is  drawn  out  in 
succession  with  the  forceps,  any  skin  which  is  covering  it  is  turned  off  the 
haamorrhoidal  tumour  with  a  knife  or  scissors,  its  base  transfixed  with  a  stout 
double  silk  ligature  if  large,  or  encircled  in  a  ligature  if  smaller,  and  the 
ligature  tied  as  tightly  as  possible  and  cut  short.  Some  surgeons  punc- 
ture the  pile,  or  cut  away  its  superficial  part,  but  this  is  unnecessary. 
When  all  the  piles  have  thus  been  tied  the  mass  is  returned  into  the  bowel. 
In  operating  with  the  caatery  each  pile  is,  as  before,  successively  drawn 
out,  and  then  a  clamp  is  applied  to  its  base.  Tlie  clamp  should  have 
its  lower  surface  coated  with  ivory,  so  that  the  heat  applied  to  its  upper 
part  may  not  bum  the  skin.  If  the  pile  is  only  small  its  whole  tissue  may 
be  seared  down  nearly  to  the  level  of  the  clamp  by  the  cautery,  or   this 
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may  be  done  without  any  clamp ;  but  it  is  generally  necessary  to  cut  off 
the  pile  a  short  distance  above  the  clamp,  and  then  sear  the  base  of  it  till 
a  thick  eschar  is  formed.  Mr.  Bryant  says  that  for  this  purpose  the  gal- 
vanic is  better  than  the  actual  cautery,  as  forming  a  thicker  eschar.  It 
has  the  advantage  that  the  supply  of  heat  is  continuous,  and  the  disadvantage 
that  the  surface  of  the  cautery  is  not  so  large.  A  heat  a  little  below  white 
heat  is  safest,  because  it  chars  the  tissues  more  slowly— if  burnt  too  rapidly 
the  eschar  may  stick  to  the  cautery  and  be  pulled  away,  causing  bleeding. 
'When  the  surgeon  thinks  the  parts  sufficiently  seared  he  cautiously  relaxes 
the  screw  of  the  clamp,  and  if  any  point  still  bleeds  repeats  the  cauterisation. 
When  all  is  safe  and  every  pile  has  been  treated  in  this  manner  the  whole  is 
returned  into  the  bowel  with  all  possible  gentleness. 

Chloroform  may  be  given  in  any  operation  for  piles,  but  it  makes  the  pro- 
ceeding a  little  more  difficult,  as  the  piles  are  rather  liable  to  slip  up  while 
the  patient  is  becoming  unconscious.  However,  filling  the  bowel  with  water 
or  gentle  traction  will  bring  them  down,  and  few  patients  have  the  resolu- 
tion to  submit  to  the  actual  cautery  without  it,  though  in  reality  the  opera- 
tion does  not  seem  very  painful. 

The  operation  by  the  cautery  is  the  more  recent  of  these  two  plans,  and 
is  the  ODO  now  in  greater  use,  and  it  has  some  incontestable  advantages  over 
the  ligature — the  recovery  is  more  rapid,  there  is  less  need  of  confinement  to 
bed,  and  it  is  less  painful  than  the  ligature.  Against  these  advantages  is  to 
be  set  the  risk  of  secondary  haemorrhage — which,  however,  is  not  very  great 
— and  the  somewhat  teirifying  nature  of  the  proceeding,  if  from  any  cause 
chloroform  is  not  used.  As  to  danger,  though  very  confident  opinions  wore 
expressed  of  the  greater  safety  of  the  cautery,  further  experience  has  shown 
their  incorrectness.     Pyieraia  follows  operations  for  piles,  in  consequence  of 
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inflanmmtion  of  the  divided  Teins.  TLis  is  vciy  rare  in  any  foiin  of  opera- 
tion, but  seems  to  occur  quite  as  often  after  the  cautery  as  the  ligutiire. 
Tetanus  has  been  known  to  occur  after  Jigatnre,  but  it  is  a  very  rare  event 
iutleod. 


Pnilji|unia 


I^uIa  in 
ntiii , 


By  prolapsus  ani  is  meant  thn  inversion  of  the  lower  part  of  the  bowel,  and 
it«  protmsion  in  the  form  of  a  ring  of  re^d  tumid  membnino.  In  slighter  cases 
this  ring  consists  of  the  mucous  niembrane  only,  but  in  the  more  formidahle 
examples  the  whole  bowel  protrudes,  and  sometimes  for  several  inches,  It« 
causes  are  constitutional  and  local*  Thus,  in  cachectic  children  with  relaxed 
fibre  any  intestinal  irritation,  such  as  worms,  will  pi*odnce  pitjlapsns,  and  in 
the  healf  liiost  persons,  whether  childi*en  or  adults,  prolapsus  may  be  caused 
by  any  cause  of  sti'aining',  as  stone,  stricture,  or  enlarged  prostate*  Mr, 
H.  Smith  also  says»  with  indiftpntable  truth,  that  *  the  pernicious  plan  of 
frequently  using  copious  enemata  is  very  constantly  productive  of  the  dis- 
order/ The  first  thing,  then,  is  to  ascertain  the  cause,  and  if  tliis  can  be 
removed  the  prolapsBs,  if  moderate,  wiR  soon  disappear  with  a  little  atten- 
tion. When  the  general  health  is  at  fatilt  the  appropriate  treatment  most  bo 
employed*  In  childhood  ferruginous  ionics  are  commonly  needed,  and  if  the 
complaint  depends  on  the  irritation  of  worms  this  must  be  remedied.  In 
this  way  most  cases  of  prolapsus  will  be  cured  if  the  protruded  bowel  be 
always  at  once  carefally  reduced  (which  is  e'enerally  easily  done  by  pressing 
it  gently  up  with  the  ilat  of  the  band)  and  supported  by  a  T-bandage,  If 
very  large  the  protruded  mucous  membrane  is  to  be  pencilled  over  with 
nitrate  of  silver  in  stick  or  smeared  with  nitric  acid.  For  the  cases  which 
iTsist  such  measures  (which  will  be  very  few,  and  chiefly  inveterate  cases  in 
the  adult)  an  operation  similar  to  that  for  piles  must  be  performed,  portions 
of  the  inverted  gut  being  tied  at  opposite  parts  of  the  cirt^uinference  of  the 
bowel,  so  that  the  resulting  cicatrisation  may  keep  the  gnt  in;  or  if  the  anus 
be  very  much  stretched  Imiated  pieces  of  the  skin  and  bowel  may  be  removed 
with  llie  scissors,  and  the  edges  of  the  wound  stitched  togethei' ;  or  simiJar 
portions  of  the  akin  and  bowel  may  be  clamped,  cat  off,  and  seared,  just  as 
in  the  opei*ation  for  piles. 

A  fistula  in  aiio  is  a  channel  or  sinus  leading  by  the  side  of  the  rectum, 
and  having  usually  two  openings  (complete  tistula),  the  upper  one  in  (he 
bowel^  and  the  lower  on  the  skin.  The  upper  opening  is  generally  very  near 
the  anus,  and  tho  lower  is  also  generally  not  far  from  the  margin  of  the 
oritit^e,  so  that  the  fistula  is  u«ually  of  no  great  length.  But  many  exceptiona 
occur  in  hoth  respects.  The  sinus  may  open  a  long  way  up  the  gat,  and 
the  external  orifice  may  Ixj  a  verj^  long  way  from  the  anus ;  and  again,  there 
are  fistulee  which  pursue  a  curved  course,  coasting  round  the  bowel  as  thej 
pass  upwards,  so  that  the  opening  jn  the  giit  is  on  the  opposite  side  from 
that  on  the  skin  ('  horse-shoe  fistuJro*),  or  a  single  opening  in  the  bowel  may 
communicate  with  two  or  more  orifices  on  the  skin  (*  Y-shaped  fistalaj  *). 
Inattention  to  these  peculiarities  may  cause  a  surgeon  to  overlook  the  intcnml 
orifice  in  eases  of  complete  fistula.  But  there  is  no  doubt  that  LDComplete 
fistnlffi  also  exist,  and  that  of  two  kinds — ^blind  external  fistula  (Fig.  310), 
in  which  there  is  a  sinus  leading  «]>  along  the  bowel,  but  no  inlernal  o|wning; 
and  blind  internal  fistula^  where  there  is  an  opening  in  the  bowel,  lead ttig 
down  into  the  cellular  tisi^ue,  but  no  orifice  in  the  skin. 

Fistula  originates  in  two  ways,  viz.  either  as  an  ulcerated  oprtiing  in  ibo 
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Fiu.  310.  Fistuls  in  azio,  without  any  internal  opening. 
Tlierc  an?  two  fistulous  openings,  into  wbicli  bougies 
littve  been  iniiert<>d,  and  wiiich  run  for  some  dlsfcince 


wall  of  the  bowel,  the  matter  from  which  makes  its  way  down  along  the  gut 
to  open  externally,  or  as  an  abscess  in  the  cellular  tissue  which  bursts  at  one 
end  into  the  bowel  and  at  the  other  through  the  skin.     It  is  obvious  that 

either  of  these  actions  may  be  so 


modified  as  to  give  rise  to  incom- 
plete fistula.  Thus,  if  the  matter 
from  the  ulcerated  opening  in  the 
bowel  does  not  make  its  way 
through  the  skin,  but  after  gravi- 
tating or  *  pocketing  *  down  towards 
the  anus  continues  to  discharge  into 
the  bowel,  we  have  the  incomplete 
internal  fistula.  If  the  abscess  out- 
side the  bowel  makee  its  way 
through  the  skin,  but  does  not  burst 
into  the  gut,  or  if  in  a  complete 
fistula  the  internal  opening  should 
close  (as  in  fig.  310),  we  have  the 
blind  external  fistula. 

The  causes  of  the  ulceration  of 
the  bowel  which  leads  to  fistula  are 
r'^^SS"^t'^ta"^^X^^"C"Sr»^i:h"h.':J  not  always  easy  to  trace.     It  is  al- 
';^^'^T^ZX7m^Xf>»"no^'^-°^  ""'^y^  castomary  to  speak  of  foreign 

healed.— Museum  of  St.  George's   Hospital,  Her.  ix.    bodieS,  SUCh   aS   a   fishbonC,  passing 

through  the  whole  intestinal  tract, 
and  then  irritating  or  lacerating  the  rectum,  being  detained  there  by  the 
sphincter,  and  certainly  I  once  saw  a  case  in  which  a  fishbone  was  found  in  a 
fistula,  but  sach  cases  are  mere  curiosities.  It  is  quite  possible,  however, 
that  either  foreign  bodies  or  hardened  faeces  may  irritate  this  or  any  other 
part  of  the  mucous  membrane  and  cause  ulceration,  and  of  course  this  part 
would  be  far  more  exposed  to  such  irritation  than  any  other.  In  many  cases 
the  ulceration  seems  to  be  due  to  the  strumous  cachexia,  and  fistula  is  a 
well-known  complication  of  phthisis. 

The  frequent  connection  between  abscess  near  the  anus  and  fistula  renders 
the  surgeon  always  anxious  to  open  such  abscesses  early  and  very  freely,  in 
order  to  avoid  any  denudation  of  the  wall  of  the  gut  and  consequent  perfo- 
ration. The  abscess  is  to  be  punctured,  a  director  passed  into  the  puncture, 
and  the  whole  cavity  laid  open  as  far  as  its  extremity  on  either  side.  If  this 
is  early  done  fistula  hardly  ever  follows. 

In  examining  a  case  of  fistula  the  first  care  of  the  surgeon  is  to  ascertain 
the  condition  of  the  patient's  health,  and  more  especially  whether  or  no  there 
are  any  clear  symptoms  of  phthisis.  If  the  patient  be  undoubtedly  phthi- 
sical it  is  often  better  not  to  operate,  for  the  operation  is  frequently  unsuc- 
cessful, the  wound  continuing  unhealed  up  to  the  time  of  the  patient's  death  ; 
and  the  division  of  the  fistula  sometimes  appears  to  aggravate  the  internal 
mischief,  possibly  by  the  irritation  and  discharge  which  it  causes.  But  these 
objections  apply  chiefly  to  advanced  stages  of  phthisis.  If  the  disease  in  the 
lungs  is  in  an  early  stfigo,  and  the  patient  is  much  annoyed  by  the  consequences 
of  the  fistula,  it  is  Ixitter  to  operate. 

It  must  not  be  forgotten  that  every  fistulous  opening  near  the  anus  is    Diagno.«i.<f. 
not  necessarily  a  fistula  in  auo,  i.e.  a  sinus  originating  in  or  leading  to  the 
rectum.     I  have  seen  a  labial  abscess  from  gonorrhcoa,  contract^ul  to  a  sinus, 
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mistaken  for  a  fistula  iu  ano,  and  fiHtuloas  channels  in  connection  with  iItb. 
easo  of  the  pelvis  not  very  uneommonlj  open  near  the  anas*  Anotber  very 
important  caution  as  to  the  diagnosis  of  fistula  is  not  to  confuond  with  simple 
fistuloe  those  fist nlous  openings  which  form  in  connection  with  stricture  of  the 
bowel.  Such  cases  are  not  rare,  and  thej  are  overlooked  sometimes  by  people 
who  ong^ht  to  know  better.  When  the  strictarc  is  simple  nothing  la  reqai 
for  the  care  of  the  fistula  but  the  dilatation  of  theatricture,  just  as  in  perin 
fistula.  When  the  stricturo  is  cancerous  no  local  treatment  can  do  any 
good.  In  either  case  the  incision  of  the  fistula  is  a  great  mistake.  Careful 
examination  of  the  higher  part  of  the  bowel  is,  therefore,  neceasary  in  any 
case  of  fistnla  whose  course  is  obsr^nrc,  and  particularly  in  those  which  are 
multiple  and  surrounded  by  a  good  deal  of  indurated  tissue,  as  the  fistolie  in 
connection  with  stricture  usually  arc. 
Treatment  The  operation  for  fistula  is   one  of  the  simplest  possible.     It  consists 

merely  in  passing  a  director  through  the  fistula  and  laying  its  whole  track 
open.  But  it  is  often  very  ditFicwlt  to  find  the  int^raal  opening,  from  the 
sinuous  direction  of  the  fistula,  or  from  the  small  size  of  the  opening  into 
the  bowel  compaix'd  with  the  extent  of  the  abscess,  for  the  abscess  often 
stretches  to  a  great  difitance  up  the  gut,  while  the  internal  orifice  is  close 
above  the  sphincter,  Oft^m  the  surgeon  may  feel  the  orifice  as  a  small  pimple 
on  the  wall  of  the  bowel,  and  if  this  be  on  the  upjxjsite  aide  of  the  gut  from 
the  external  opening,  ho  will  discover  it  by  laying  open  the  superficial  ijait 
of  the  sinus  under  chloroform  and  tracing  it  carefully  stop  by  step  around 
the  bowel.  But  no  douhfc  in  some  casus  (Fig.  310)  there  is  no  internal 
opening,  and  then  the  Hurgeon  must  make  one  by  pushing  the  director  through 
the  wall  of  the  bowel  where  it  feels  most  thinned  and  exposed.  Such  ope 
tione,  however,  are  unsatisfactory.  If  the  internal  opening  has  been  over- 
looked the  fistula  will  surely  reproduce  itself.  If  there  be  no  external 
opening  the  internal  orifice  ciin  usually  be  seen  or  felt,  and  a  bent  probe  cai 
be  hooked  in  it,  so  tWt  lis  point  projects  uxider  the  skin.  This  is  then  ci 
down  upon,  and  so  the  fistula  is  rendered  complete  and  at  once  laid  open* 

There  is  no  necessity  for  any  elaborate  dressing  after  tbe  operation.  It  is 
well,  I  til  ink,  to  put  a  piece  of  oiled  liiit  into  tbe  wound,  and  keep  it  there 
twenty-foil r  or  forty  eight  liuurs,  so  as  to  avoid  tlio  agglutination  of  the 
snpurficiiii  part  of  the  wound ;  ajid  afterwards  to  pass  a  probe  or  director 
down  to  the  bottom  of  it,. to  ensore  itij  filling  up  regularly  ;  and  it  is  a  com- 
fort for  tbe  patient  if  he  can  be  spared  any  actioii  of  the  bowels  for  a  few 
days. 

The  other  methods  which  have  been  used  for  the  cure  of  fistula  are  the 
elastic  ligature,  the  electric  cautery,  and  tbe  ecraseur.  They  are  much  in- 
ferior to  the  cutting  operation,  but  one  or  other  maybe  used  on  patientis  who 
will  not  submit  to  the  latter,  and  I  should  think  the  best  would  be  theehwitic 
ligature,  bnt  I  have  no  experience  of  it  J 

^  I  would  refer  thi*  reader  to  n  discnssion  at  the  Clinicid  Society  reported  in  the  *  LutnoftL,* 
Jtjnc  5,  187''>t  on  an  interesting  case  ujidcr  Mr  Mnunder'a  care  of  double  ilstulii  in  the  same 
p.ntient.  One  was  treated  by  mciiiou.thootbt  r  with  tho  elastic  lignturu.  Tho  result  showod 
the  ^roat  aupuriority  of  the  cutting  operation,  for  the  wound  made  with  tbe  kuif«  united  kind  I  j 
and  with  little  |inin.  whik  that  prrnluced  by  the  elastic  ligature  was  loft  with  caUous  pro- 
mi  nont  edgeB,  and  did  not  nnito  till  five  weeks  after  the  other  was  healc*^!.  All  the  hurgf'nnji 
who  Uiuk  part  in  the  di?hate  nppi  sred  to  b*'  nnanimouj^  in  ef»ndenii)inj^  the  tre^ltnc-nt  )>>  the 
ohistic  ligatnre  a^  a  method  fur  ginrral  uKt",  while  admitting:  thnt  it  might  be  itidtnitod  undt-r 
oxeeptional  circumstnnecfi,  chiefly  when  (be  opening  i«  very  hij^h  and  the  snrgetju  bus  rv*i9tm 
to  fttar  the  isffcct  which  tlie  ncceawry  diiriiMoii  of  somewhat  large  vessels  may  harp  on  bin 
patient 
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The  cause  of  the  persistence  of  fistula  is  doubtless  th(?  act  ion  of  tlie 
sphincter  ani,  which  constantly  presaea  upon  the  walls  of  the  ahscess  and 

disturbs  any  attempt  at  union.   Yet 
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epotitaneous  en  re,  in  longf  periods 
of  time,  is  not  unknown.  Mr.  Fres- 
co tt  Hewett  mentioned  a  short  titne 
ago  at  St.  George's  Hospital  two  as 
occnrring  nuder  his  own  obserra- 
tion ;  but  the  event  iv^  too  rare  and 
the  length  of  time  ref|uired  too  lon«^ 
to  afford  any  valid  argument  against 
f^^^^  advisability  of  operating  when- 
r  the  general  health  will  bear  it. 


Fissure,    or,    as    it    is    perhaps   triwror 
of  t^e  citrnitt]  *phinftpr,  better  called,  nicer  of  the  anus,  is  thr^ii* 

I  of    tht*    fx-A\\\i\    ratcnfln.  .     -  ..  anus. 


1 7lo.  Sll.  Ffstuln  In  ftno.  Tbo  puck<^r&)  p&rt  roprnnntB 
the  aonK.  A  bou0e  hiui  Ijccn  pii«»(Hl  through  th^ 
flBtnln,  and  the  uirnxmsiaemtirane  ha*  ^wtmi  reroovod 
In  onJfT  fcr  shfnv  tlie  flhrc4  r 

outsiik'   which   thf*  chaiuM-l  „.    .„. „„.._.  , 

Bdii'w  the  Iftter  fl  is  iwcn  an  eJtt^Tnftl  pll'%  whlrli  han    a  VCrv  painfnl  and  dlstTCSsinff  COm^ 
Ijwfii  cut  ju-ntfis*    The  prppumti on  well  ilJnstr&tcs  both       »    ■  »  •    i       i  . 

thpcan-eof  thfjorsiBtonct^^f  firtulAtiiiftthPinaiinor    plaint,    whicll,    however,    IS    USOally 
in  whfoh   the  ii'p^'ralioa  reniovfs  that  caiue.      The        i-         j   »  j-    i    i      i  ■         i 

diwtor  ijping  p?i»*<j  hi  th«  trec^k  of  the  boujfte  above  i-elievcfl  mimediatcJy  by  vory  simple 
tb«i  i-re^'ntii  tiMm  rciinitii,*?  till  tlie  track  of  tho  treatment.     It  forms  a  httle  crack 

Bffttw  below  hfm  boon  oblitemtetl  by  cicatriBation,—    f.*.    fU„    of1«.n    of  flm    bnwi^l      hn.rfllv 
Bt,  Getirge'i!  Ho^pltiJ  Mnwum,  Ser.  Ix.  No,  4-J.  ^^^    ^^^   f^P^^    *^^    "^^^^    OOWOJ,    narOiy 

Iimplieating  the  whole  tliiekness  of 
the  Bkin,  extending,  perhaps,  a  certain  distance  up  tbe  gut — way  balf  m\  irieh 
— and  situated  in  tlie  great  majority  of  instances  towardw  the  coccyx.  It  is  the 
Beat  of  great  |min,  especially  wdien  the  bowels  act,  and  this  pain  frequently 
lasts  for  a  long  w4iile  after  defapeation,  and  is  often  so  severe  that  the  dreajtl 
of  it  causes  the  patient  to  avoid  emptying  the  gnt  as  long  as  possible,  so  tbat 
sometimes  a  very  deleteriuus  habit  of  enforced  constipation  is  set  up,  which 
greatly  impairs  tho  digestive  functions.  The  obstacle  to  the  heah ug  of  this 
nicer  Iteaobvionsly  in  the  connection  of  the  ulcei-ated  skin  with  the  sjihincter 
ani.  Its  cause  is  not  always  apparent.  It  is  more  common  in  women  than 
men,  and  may  be  prodnced  l>y  the  imtatiou  of  discharges.     Cracks  form  on 

■  the  anus  from  gonorrhceal  and  syphilitic  discharges,  but  are  generally  more 
eniierficial  and  more  easily  cured  tban  the  proper  *  fissure  of  the  anas.' 

Some  of  the  milder  cases  of  fissure  are  amenable  t^  treatment  by  clean- 
liness, attention  to  the  %i^\%  of  the  bowels,  so  that  the  faeces  are  never  hard 
I  nor  the  action  costive,  and  some  stimtilating  application,  of  which  the  stick- 
canstie  is  tlie  best.     But  the  operation  which  cures  the  disease  is  so  simple 
[and  affords  so  much  immediate  rehef  that  it  is  seldom  worth  while  to  spend 
time  on  any  other  local  treatraent.     It  consists?  simply  m  exposing  the  whole 
extent  of  the  nicer  with  a  speculam^and  then  making  an  incision  tbrough  its 
[whole  length  and  depth  with  a  stout  straight  probe-pouited  bistoury,     Tliis 
[incision  should  be  made  carefully,  so  ^s  to  reach  the  healthy  tissue  tlironghont 
I  it.s  whole  extcmt.     Thi^  is  usually  quite  sufficient.     If  it  fuils,  tlie  division  of 
the  entire  sphincter  (including,   of  course,  the  ulcer  in   t!>o  cut)  may  be 
•nccessaiy. 


Pruritus  ani  is  o0cn  a  troublesome  affection,  and  in  some  cases  is  so 

[distressing  and  uncontroUahle  tliat,  as  is  the  case  with  praritus  vnlva^,  it 

lulmost  obliges  the  siiflercr  to  renounce  society.      Usaally,  however,  it  is 

symptomatic  of  some  disorder  of  the  digestive  organs,  and  if  taken  in  time 

is  perfectly  manageable.     Careful  attention  to  the  state  of  the  bowels,  the 
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Polypus  of 
the  rectum. 


expulsion  of  worm8,  and  the  carefnl  re^aliitioii  of  tbe  dtefc^  are  the  first  reqiii- 
sites.  It  seems  to  me  oflen  to  depond  on  tlic  too  free  use  of  8timQ]ant6.  The 
local  treatment  consists  of  astringent  and  sedative  lotions,  with  scrnpnloas 
cleanliness,  and  perhaps  a  narcotic  at  bedtime,  when  the  itching'  is  apt  to  be 
severe.  Careful  examination,  however,  is  necessary  to  ascertain  the  absence 
of  fiasnrc  of  the  anas  or  condylomata,  of  which  pruritus  is  sometimes  only  a 
symptom.  The  disease  is  often  attended  with  small  excoriations,  hardly 
deseiTing  the  name  of  fissnres,  around  the  anas,  and  the  itching  will  dis- 
appear when  these  are  brought  to  heal,  which  is  usually  effected  by  touching 
them  with  nitrate  of  silver  and  applying  nitrate  of  silver  in  solution. 

Mr.  H.  Smith  recoramonds  in  tlieae  cases  glycerine  ointment — a  drachm 
of  glycerine  to  an  oence  of  lard — or  an  ointment  composed  of  calomel  of  the 
same  strength  (ji  -  S*)*  The  black  or  yellow  wash  is  also  sometimes  useful, 
and  the  daily  passage  of  a  bongio  will  sometimes  render  the  anna  less  irritable. 

Polypus  of  the  rectum  is  a  disease  which,  though  not  confined  to  childhood, 
is  most  common  at  that  period  of  life.  Two  forms  of  it  are  described — tlie 
vascular  and  the  fibroas — but  the  difference  is  one  rather  of  degree  of  vascn* 
larity  than  of  kind,  lx)th  being  formed  of  fibrous  tissue  with  vessels  inter- 
mixed.' The  earlier  the  ago  is  the  more  vascular  as  a  rule  will  be  the 
polypus.  These  polypi  mv.  often  attached  by  long  stalks  to  the  bowel,  so  that 
wMien  they  float  np  into  the  gut  they  ai'e  imperceptible  and  cause  no  symptoms, 
but  when  they  are  carried  down  they  are  grasped  by  the  sphincter,  and  this 
causes  pain  and  bleeding.  If  a  child  suffers  from  occiisional  bleeding  from 
the  Ijowel  it  is  usually  from  tliia  cause.  Piles  are  very  rare  in  childhood. 
Tlie  polypus,  however,  may  easily  escape  detection,  especially  if  the  bowels  have 
not  acted  recently.  The  surest  way  to  det-ect  it  is  to  make  the  bowels  act  by  an 
enema,  when  it  will  probably  pi-esent  as  a  small  red  projection  at  the  anns^  or 
can  he  felt  and  drawn  down  by  sweeping  the  linger  round  the  bowel.  Some- 
times the  surgeon,  in  so  doing,  breaks  it  off"  and  cures  tlie  disease,  otherwise 
it  is  necessary  to  remove  it,  Thera  is  little  or  no  danger  in  the  less  viisciilar 
specimens  in  twisting  it  olF  with  a  pair  of  forceps ;  but  it  is,  of  course,  safcf 
to  tie  the  base  and  cut  it  off  close  to  the  ligature  ;  and  as  this  gives  Utile  if 
any  pain  it  is  the  course  generally  adopted, 

Villons  disease  of  the  rectum  is  a  rare  form  of  tumour,  of  which,  bow- 
ever,  I  once  saw  a  very  striking  instance,*  in  which  the  tumour  used  t>o  grow 
to  such  an  extent  as  to  produce  some  obstruction,  from  which  the  patient  was 
relieved  by  tearing  away  portions  of  the  mass.  This  was  done  tbirty-throt; 
times,  and  always  with  temporary  relief.  The  patient  survived  five  yeai*s,  and 
died  at  the  age  of  seventy.  The  whole  course  of  the  diaaase  in  this  case,  as 
well  as  the  micTOScopic  examination,  showed  that  the  tumour  was  of  a  noc- 
mab'gnant  nature,  though  probably  in  the  rectum,  as  in  the  bladder,  cancerous 
tumours  may  bo  covered  with  a  layer  of  villous  processes.  The  diagnosis  of 
such  tumours  when  within  the  reach  of  the  finger  or  hand  will  rest  on  their 
comparatively  .slow  growth,  the  villous  character  of  their  surface,  the  absenoe 
of  hardness  at  their  base  and  of  any  symptoms  not  explicable  by  their 
mcchanieal  pressure. 

^  In  M>me  «f  thine  polypi  sidcn'>ii]  tiKsiie  nmy  be  dtitocLdd ;  other*  consist  cntirx^lv  of 
cpitlu'lium-  are,  in  fact,  gigantic  wart«>  A  case  of  thia  sort  is  Bgiired  in  Mr.  H.  Smith i 
esBay^  '  Syst.  of  Surg./  2nd  c*d.,  roL  iv.  p.  860> 

*  *Path.  Trrttts.,'  voL  xii,  p.  120.  Tim  preprtrntion  is  preserred  ia  St  Ueot^'a  Hoepiud 
Museum,  iitjd  h  figured  in  Mr.  H,  -Smith  »  oatay. 
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I  ought  to  mention  here — il)ou|:(h  chiefly  for  the  sake  of  diagnosis — tlie   Mucous 
«yphiliti«  affectioius  so  frequt-iitly  found  no4ir  the  anus,  viz.  mucous  tubercles   and  condv- 
and  coiuljloimita.  Mucous  tubercles  are  often  confounded,  even  at  the  present  looaaka, 
day,  with  externftl  |iileH.     Yet  the  diagnosis  is  as  easy  as  possible.     Piles  ni"e 
rounded,  Koraewhat  pendulous  tumoure,  covered  with  healthy  skin,  and  only 
occasionally  connected   with   any  symptoms  of  eypbih'a,   which   on  careful 
examination  will  be  found  to  have  nothing  but  an  accidental  reference  to  the 
disease.     Mucous  tubercles,  on  the  contraiy,  form  small,  perfectly  flat^  sessile 
elevations  covered  with  a  velvety  or  warty  Jind  moist  epidermis,  and  are 
always  developed  in  the  course  of  a  regular  outbreak  of  secondary  or  (what 
i«  the  same  thing)  coTigonital  s^^hilis.     1  have  spoken  al>ove  (page  360)  of 
the  probably  contagions  nature  of  their  moist  secretion  and  the  great  ef&eacy 
of  the  IocaI  and  general  administration  of  mercury  in  their  treatment. 

Condylomata*  are  generally  syphilitic,  though   they  may  pi*oceed  from 

the  irritation  of  gonorrhcoal  and  posnihly 
other  discharge  a.  They  form  large  pedun- 
culated masses,  in  which  all  the  t-cxtarea  of 
the  skin  can  Ijo  detected,  covered  with  a  foul 
warty  surface  and  exhaling  a  feet  id  moisture, 
frequently  very  vascular,  and  bleeding  to  an 
alarming  extx?nt  sometimes  when  removed. 
The  elastic  ligature,  tlio ugh  inferior  in  most 

f.^  •-    '  ^«fc5JIH\  situations  to   the   knife  for  the   removal    of 

^^^mW'  tumours,  seems  to  me  very  appropriato  for 


!^" 


Stricture  of  the  rectum  is  either  simple 
or  cancerous.  Both  will,  of  course,  be  ac- 
coinpanied  by  the  same  symptoms  of  me* 
chanical  obstruction  in  prti  port  ion  to  their 
extent,  i.e  constipation,  followed  by  diar- 
rliOBii,  indigestion,  diKtension  of  the  belly,  loss 
of  appetite,  health,  and  complexion.  These 
symptoms  are  not,  however,  wholly  me- 
ehanical,  though    they    perhaps    are  wholly 

>^^^_^_^^^_     ^  cauBod  by  tlie  mechanical  ohstruction.  There 

^^^^H^^^^^^x  can  Ix!  no  doubt  thot  the  diarrhcea  and  the 

^H^^^^^Mn  acrid  discharge  present  even  innon-canccrons 

■        ^^^^KSfJ^?^^  stricture  are  caused  in  part,  at  least  by  reton- 

f.  ai2.   Pimple  Btncture  of  rt-ctum,  ftt  a.  tion  of  the  fjEces  setting  up  inflammation  of 
Ci^^:7i,::^:rZ:^^  t^^«  mucous  being  of  the  bowel  unci  catarrhal 

niwmtod.  »nd  the  waiK  of  tho  r-.wii  discharge.     In  some  cases  (rarer,  however, 

than  might  perhaps  he  infeiTcd  from  their 
constant  mention  in  surgictil  books)  foreign 
bodies  become  impacted  in  the  strictured 
intestine  and  thus  complete  the  obstruction 
which  otherwise  would  be  imperfect. 

Simple  strictuiH?  dopeiula  on  the  deposit 

of  fibroid  material  in  the  wall  of  the  bowel  or  external  to  it,  probably  from 

.chronic  inflammation,  or  on   the  bcaling   of  alcers,   and    theso   are    either 

[iiromons,  syphilitic,  dysenteric,  or  accidental.     Strumous  ulcers  are  believed 

|lo  be  very  common.    Whon  they  perfomto  the  bowel  they  lead  to  fistul^  and 

s  S  2 


StrietHre 
of  ruclttiM, 


tft,  Sll2,    Pinvple  etnctune  of  rt-ctum,  m  a 
[mint  about  an  inch  fn>ni  the  mna^^    Thu 

akvTttiorl,  and  the  walK  uf  tho  fx^we] 
ij>  tht"*  situAtJon  (which  vrw  ««ntipuMiH 
to  tbc  utt'nu)  are  much  tNckeuetl  aimI 
i»dumt««l.  On  inicn*wx»pic:»lpx»tiilnntion 
this  thickimJng  wns  touw\  t4t  be  (liu* 
tfrctjr  til  theilcveloptnt-nt  of  n  firm  nftroii* 
niAterml  In  the  •ubnine&n*  nrrttlur  ti«w', 
Mm]  in  the  cellular  tfrsue  onuJd«  t\\f 
btyWel.  No  peculiar  ooll-fonhatlijns  cuiiid 
bo  detected  In  this  roatflrial.  Mim^nni  of 
Bl.  Oeorgii'i  Hospital,  Scr.  ix.  No.  37. 
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are  tbcn  naually  of  Bmall  size.  Larger  stmiHona  alc^ers  may  produce  tirm 
bands  of  cicatrix  considerably  narrowing  tbe  calibre  of  tbe  intestine. 

So  also  witb  venereal  disease.  Sir  J»  Paget  bas  sbowii  how  common  it  in 
in  women  wbo  siifler  from  constitutional  fijpbilis  to  find  tbe  rectum  occupied 
by  ulceration  a  of  a  horse-sboo  sbjipe,  wliicb  in  their  bealing  produce  cicatricial 
bands  fltretcbing  across  tbe  cavity. 

Tbo  main  feature  in  tbe  diagnosis  between  tbese  simple  forms  of  stricture 
and  tbe  obstruction  of  cancer  Hck  in  tbe  fact  tbat  in  cancer  t!ie  morbid  deposit 
is  infiltrated  for  a  eon8idei*able  distance  into  tbe  walls  of  tbe  bowel  and  the 
neighbouring  tissues,  producing  a  bard  irregular  nodular  mass  which  extends 
for  8ome  distance  from  the  seat  of  obstr action  (Fig.  313),  while  in  simple 
stricture  there  is  often  merely  a  constriction  as  if  a  string  bad  been  tied 
round  tbe  bowel,  the  coats  of  which  feel  quite  healthy  up  to  the  stricture; 
and  if  tbo  finger  can  l>o  passed  through  it,  tbe  mucous  membrane  on  the 
other  side  feels  healthy,  and  there  is  no  deposit  arf>und  tbe  boweh 

It  must  be  admittetl,  however,  that  the  diagnosis  is  often  by  no  means 
easy  in   eases  such  as    tbat  shown  in  Fig.  314,  where  tbe  uleeratod  and 
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Fia.  .1):).  Sclnrboiti  rlitK«it  nnrl  11]  c ration 
of  t^M'  tvetiim. — Mnacum  tjf  Hi.  Occirge^ 
]lo»iiibttl,BcT.  be.  No.64, 


Fio»ni4.    BxtenitviD  tikVTKiinti  ntu)  <'r)iitnu>. 
«tritmouR  nlw-nitlon,— .Sl.       ,:„_  .   H<»> 


contracted  surface  is  rerj  extensive,  and  the  patient  exhausted  by  suffering-. 
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After  either  kind  of  stricture  fiatnloQS  passages  will  form,  precisely  as  after 
Strict ure  of  tbe  urethm,  tlie  wall  of  the  bowel  giving  way  from  ulccrutkm 
above  or  in  the  tissue  of  the  stricture,  a  little  of  the  t'ontentB  being  iufiltraled 
into  the  textures  arouDd,  and  su|«purationextendiiiggradiially  from  this  point 
to  the  skin.  Sach  tistulous  passages,  however,  Ibrm  umch  more  i^adily  in 
cancerous  strictarea,  for  obviotts  reasoDS,  smce  the  sabstance  of  these  can* 
cerous  deposits  very  readily  breaks  down  and  alcerates ;  and  for  this  reason 
also,  as  well  as  from  their  greater  extent,  the  passage  of  fffjces  thix»agh  the 
etricture  is  much  more  painful  in  cancerous  than  in  simple  strictare,  and  la 
often  the  chief  source  of  the  patient's  misery. 

The  ti-calment  of  stricture  of  tlie  rectum  is  in  some  caaea  decisive  and  very 
BDC^jessfuh  When  the  obstruction  is  formed  merely  by  an  ulcer  which  baa 
cicatrised,  and  the  constitutional  condition  on  whieb  it  may  have  depended 
has  passed  away,  the  health  may  bo  as  completely  and  rapidly  restored  by 
dilating  the  stricture  as  in  the  parallel  case  of  stricture  of  the  urethra ;  and, 
as  in  the  urethni,  this  dilatation  may  be  accomplished  either  gradually  by 
means  of  bougies  or  rapidly  by  incision.  The  latter  method  is  by  no  means 
free  from  danger.  I  have  seen  peritonitis  and  death  follow  the  incision  of 
I       a  stricture  of  the  rectum  even  when  the  incision  was  quite  away  Irom  the 

In  peritoneal  cavity  and  strictly  limited  to  tbe  poste- 

fl  rior  wall  of  tbe  bowel     It  should  be  reserved  for 

I  if  deritse  cicatriciid  strictures  in  which  the  method  of 

III   a  gnuluid  dilatiition    lails  or  is   too  iiainfoJ.     It  is 

II  /|  accomplished  by  passing  a  director  through  the 

II  fl  stricture  (which   is  supposed   to  be  too  tight  to 

ll||  admit  the  finger)  and  gaidiug  a  honiia*knife  upon 

IV^  it^  with  which  the  tissue  of  the  strictare  is  to  be 

II  slightly  notched  backwards  or  towards  the  sacriuu 

II  in   one  or  two   places    to  an  extent  sufficient  to 

■■  admit  the  passage  of  the  little  tinger,  and  therefore 

of  a  small  bougie.  Perhaps  tbe  bistouri- cache  is 
a  safer  instrument.  This  operation,  however,  is 
only  intended  ajs  a  prelirainaiy  to  the  use  of  the 
bougie.  Although,  as  1  have  said  Ixifore,  it  is  not 
free  from  grave  risk,  in  appropriate  cases  (i.e. 
ca^es  of  tough  cicatrix)  its  beneficial  effects  are 
almost  magical. 

For  slighter  cases  of  non -cancerous  stricture 

tbe  rectum   bougie   is  all   that  is   required.     It 

should  be  passed  at  fii-st  by  the  surgeon  or  by  a 

skilled  attendant  until  the    stricture   will  freely 

admit  an  instrument  tlie  size  of  the  middle  finger 

and  all   trouble  from  obstruction   is  over,   when 

the  patient  may   be   instructed    to   pass   it,   and 

^    «*    «.-*    ^      K^    TK  i„    should  at  first  be  watched  to  see  that  he  really 

jrttimieiit  t«  paaMd  tbroagb  the    does    pass    it   throtlKb   the    stricture.      As    m    the 

OTifloo  to  bo  Iddacd,  with  tho  ,  *         .,i    ,  .       t  n         i    •    i 

fcntfe  csonc«»iod  In  the  stom.   urethra  it  wul  be  necessary  to  keep  tiie  stricture 

SU?™,S:^irteS'l'tS'".Srtint  dilated  for  a  time  which  is  pi-aelically  unlimited. 

which  i.  «>fiuiatai  by  tb»9c«w.  Malignant  stricture,  on  the  contrary,  can  only 

be  aggravated  by  any  form  of  mechanical  treatment.     Gentle  laxatives,  to 

keep  the  motions  soft  and  avoid  the  irritation  produced  in  the  upper  bowel 

by  the  detention  of  hardened  fteees  ;  opium  or  morphia,  to  relieve  paJB  and 
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procurt!  sleep  ;  and  noansbing  food  in  Bmall  bulk,  cont^titnie  all  tbat  can  1 
done  in  an  early  stage.     Later  on  the  qnestion  of  affording  relief,  thoag 
only  for  a  time,  bj  opening  the  bowel  above  ibe  aeat  of  striotnre  becomes  a 
urgent  one. 
ColiPtumy,  The  opei-ation  of  colotomy  is  one  wbicb  liais  t^ecomo  a  veiy  common  od 

of  late,  and  abfint  wbich,  tberefore,  much  more  is  known  than  was  the  isal 
forme  rly.  We  now  know  tbat  after  succt-ssful  colotomy,  or  indeed  after  t^ 
formation  of  an  artificial  anas  in  any  part  of  the  intestine,  the  patient^s  lii 
is  not  by  nny  means  so  miserable  aa  was  thought  formerly  to  be  tbe  case ;  ai 
we  also  know  that  the  cancer  which  affects  the  lower  bowel  is  fr€$qiienUy  i 
the  less  miilignunt  and  rapidly-growing  forma,*  and  consequently  that  if  tt 
effects  of  njeebanicul  ohal  ruction  nnd  eonsequent  irritation  can  l^e  obviaN 
the  pitient  may  survive  a  long  time.  Then,  again,  the  sufferings  which  caod 
occasions  when  the  snrface  over  which  the  fieces  pass  is  extensively  nloerali 
are  often  very  acute,  and  it  is  worth  his  while  to  submit  to  the  riak  ol  d 
operation  oven  for  that  cause  only,  in'es|ioctive  of  any  obstruction. 

The  openition,  however,  is  njuch  more  urgently  iudieat'od  and  mo€ 
more  certain  to  afford  immediate  rt^lief  when  it  is  performed  with  a  ticw^ 
relies  ing  the  symptoms  of  total  ohstiiiction,  besides  being  more  easy  i 
execution. 

For  a  description  of  the  operation  see  the  section  on  Intrkkai.  Sti 
UTION  (p»  581). 


Mairormi- 

Imi  frfo- 
mte  finuii, 
pnipcrly  so 


Malformations  of  the  lower  bowel  are  usually  described  as  either  ( 
imperforate  anus  or  (2)  imperforate  rectum.  1.  lu  the  former  ease  t 
is  no  anal  opening ;  in  the  latter  there  is,  but  it  does  not  lead  into 
bowel.  When  a  child  is  bom  with  no  anal  aperture  the  cLrcnmstancx? 
escape  notice  for  a  time,  and  then  the  symptoms  are  usually  complicutod  If 
the  useless  administration  of  purgatives.  Very  commonly,  however^  th( 
malformation  is  delected  soon  after  birth.  If  relief  is  not  afforded  the  asui 
83' mptoms  of  obstruction  set  in ;  after  a  day  or  t  wo  of  constipation  the  bell 
becomes  distended,  vomiting  commences  (the  period  being  dependent  in  I 
great  UK-axsure  on  the  amount  of  fin  id  pat  into  the  stomach),  the  frxKi  onl 
Vicing  rejected  at  lii*sb,  and  then  the  meconiain^  and  the  child  dies  in  a  f t?l 
days,  either  from  exhaustion  or  peritonitis.  Many  of  these  cases  are,  boil! 
ever,  perfectly  curable,  and  by  so  simple  a  proceeding  that  it  should  hardly h 
dignitied  with  tlicnameof  an  operation.  The  bowel  eomes  close  to  the  sidl 
and  if  the  surgeon  will  itlako  a  moderately  free  incision  in  the  positioni 
the  anas,  draw  the  bowel  down  to  the  level  of  the  skin,  and  attach  the  macoH 
membrane  to  the  skin  around  the  whole  of  the  circumference,  notbinr^  m(M 
need  be  done.  The  paticnt^s  life  will  be  preserved  for  the  moment,  and  i 
may  be  confidently  autieipated  that  the  power  of  retaining  the  fieees  will  k 
pcrlect.^ 

These  are  the  situplest  cases,  and  they  may  bo  recognised  conjcct 
by  the  pertl-ct  development  of  the  pelvic  bones,  so  that  the  coccyx  is  at 

*  Cancer  of  the  rwttiRi  in  oitber  of  tJio  opithdial  or  icirrhous  form.     1l  ofleii 
A  Img  time  without  Bprwiding  to  tlio  npigbboiiring  viBoera,  tiad  without  much  gnnrtll 
aleenvtioii,  it"  not  irritiUt'd  by  the  constant  pus8ag«)  of  fiecos» 

*  The  wphinett^r  pxietij  io  Home  of  these  cusos,  ilioagh  the  anus  m  im perform t*.    ^1 
dlu«et!tiun   hj  Mr.  Pivrtridgo,  d«»onbed  in  tho  '  l*atli.  TrjiUf*./  vol.  v.  p,   176.     B«t  trriij 
tJjiTtj  w«in?  no  cjitt*rn:il  «p hinder,  th«?  circular  fibrcn  of  the  internal  kpbuietvi'  would 
unv  incontinont'e  of  fsc!^'«« 
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normal  distance  from  the  scrotum  or  vagina,  and  by  the  bulging  in  the 
perinsBum  when  the  child  cries.  A  surgeon  who  would  not  operate  in  a  case 
of  this  kind  would,  I  think,  neglect  one  of  the  plainest  duties  of  his  profes- 
sion. Yet  many  such  cases  are  sacrificed  to  the  prejudice  that  children 
with  imperforate  anus  had  bettor  be  left  to  die. 

There  are  other  cases  in  which  imperforate  anus  is  complicated  with  Imperfo 
fistulaB  opem'ng  into  the  vagina,  into  the  bladder  or  the  male  urethra,  or  J^i^  ftj^ 
into  the  scrotum.  fistula. 

When  the  rectum  communicates  with  the  vagina  there  are  cases  in  which 
the  deformity  has  produced  so  little  inconvenience  that  the  patient  has 
reached  maturity,  and  even  had  children,  without  being  sensible  of  it.^  In 
such  ( ases  some  sphincter  action  must  be  exercised  by  the  fibres  of  the 
vagina  as  the  gut  passes  obliquely  through  them.  But  generally  the  patient 
suffers  the  most  terrible  misery  from  the  deformity,  and  then  an  attempt 
must  be  made  to  draw  the  bowel  down,  as  is  done  in  simple  imperforation, 
and  at  the  same  time  to  detach  it  from  the  vagina,  and  this  is  sometimes 
successful.* 

When  the  opening  is  into  the  male  bladder  or  urethra  the  only  thing  that 
can  be  done  to  preserve  life — which  will  otherwise  be  gradually  but  surely 
destroyed  by  the  accumulation  of  semi-solid  faeces  in  the  urinary  passages, 
causing  symptoms  analogous  to  stone,  or  absolutely  forming  the  nucleus  for  a 
stone — is  to  open  the  bowel  higher  up,  either  in  the  loin  or  groin. 

In  cases  where  external  fistula  exists  the  bowel  is,  I  think,  never  or  very 
rarely  far  from  the  integument,  and  the  free  re-establishment  of  the  natural 
passage  will  cure  the  unnatural  one. 


theboweL 


Fia.  316.    Imperforat<o  rectum  trith  scrotal  fistnla.    An  inddon  has  been  made  into  the  rectom  from  the 
natural  situation  of  the  anus,  and  a  probe  passed  through  this  incision  from  the  scrotal  flstnJa. 

But  there  are  more  formidable  cases  of  imperforate  anus,  in  which  the  Imperfo- 
bowel  is  entirely  deficient,  and  may  terminate  at  any  level,  though  usually  it  ^^^JJ!* 
ends  at  the  sigmoid  flexure  of  the  colon,  which  then  sometimes  bends  over  to  ^^^'^y_^  • 
the  right  side  instead  of  ending  on  the  left.  These  cases  of  deficient  rectum 
may  be  suspected  by  the  ill-developed  condition  of  the  pelvic  bones,  the 
tuberosities  of  the  ischia  being  close  together,  and  the  coccyx  near  to  the 
parts  of  generation,  and  by  the  absence  of  all  bulging  in  the  perinaBum  when 
the  child  cries.     The  surgeon  is,  however,  justified  in  making  an  exploratory 

»  A  striking  case,  recorded  by  M.  L^n  Lefort,  will  be  found  in  my  work  on  the  *  Treat- 
ment of  Children's  Diseases.' 

'  Sigr.  Rizzoli  bas  lately  published  soyeral  cases  in  which  this  deformity  has  been  treated 
with  much  success. 
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rule  rec- 
tum, in  Ihe 
strict  seiiae. 


Fio.  317.    DtwBOtten  uf  tho  furtR  from  the  a^iOTe  cup,     TFitf 
towel  ii  leai  wftb  Uuf  bloddiT  Ijing  in  front  of  It.    Tbe  bow«l 
termlnotei  in  n  rut-dr-mc,  close  to  th(^  tklii,  from  vrhlch  i 
small  canikl  runs  forward.    Tbli  opetui  oa  tbo  »ktn  at  ii«  an 
Crom  thJenco  im  almost  Imperocptittlo  tube  cnn  be  tmcctl  fen 
warda  as  far  asi  c,  where  it  opens  Into  Ui©  ojctbrti.     a 
the  Aitiiation  of  the  aiiud^  while  the  lDd«ioti  t»ahouiiint 
previa  u«   0j,^iit.— From    Liirctier,      Tinnslation   oC    Holo 
*  Surg.  His.  of  CMUhwKl/ 


iTifision — keeping'  vvvy  flosc*  to  the  coccyx  as  bo  gets  deeper — and  if  lie  <l6ea 
not  fiiid  stiiy  bo  we  J  ii  is  a 
rantter  for  hiB  own  jud^^ment 
whetbor  to  open  a  kigher  |)4irt 
of  tbe  gnt,  and  if  so  which  part. 
I  tmnnot  donbt  that  m  healthy 
infanta  snch  an  attempt  to 
preserve  life  should  be  made, 
and  that  the  j^roin  in  the  best 
place  to  make  tlie  opening, 
Peraons  in  whom  this  opera- 
tion (Litfcro'a)  has  been  pt^r- 
fornied  in  infancy  iiave  been 
known  to  live  till  middle  life 
or  beyond  it  in  perfect  health 
and  comfoi%  marrjang  and 
taking  their  part  in  all  the 
btusiness  and  pleas uit^b  of  their 
station ; '  and  though  such 
Ciisea  are  undoubtedly  very 
exceptional,^  still  I  think  wo 
are  bound  to  gi?e  the  patient 
the  chance. 

M.  Hugnier  has  recom- 
mended that  in  these  cases 
the  opening  should  bo  made 
in  the  right  groin  instead  of 
in  the  left,  as  would  seem 
more  natural  His  i-eason  is 
the  occaeional  deviation  of 
the  sigmoid  flexure  to  the 
right  side  in  eases  of  defi- 
ciency of  the  rectum.  Bat 
this  deviation  is  after  all  only 
oecasioual.  I  think  it  better 
to  make  the  opening  in  the 
left  groin  ;  and  if  the  end  of 
the  bowel  ia  not  found  there  a 

slight  extension  of  the  woand      ^^^   '^^^tew  ^^0^4^^.;  A!^ 
upwards     will    probably   en- 
able the  surgeon  to  open   it 
as  it  bends  over  t4>  the  right 
side, 

lu  imperforate  rectum  (in 
the  proper  sense)  the  anus 
and  the  portion  of  bowel  con- 
tiguous  to   it,  which  are  de* 

Veloped,   as   the   skin    is,    from    Fio.  ItlB.    Imperfomte  refctntD.    The  bowel  terminates  at  tl»| 
.1  .  ,  ,  .     ,  to1<M1c  of  the  «acraro.     There  is  an  aiuJ  fUff  rfr-jrir,  acpaiat* 

the  external  embryonic  layer,        by  a  Hmaii  ctUuio-flbroun  interapaoo  from  the  bowd.- 
are  nataral,  and  thie  almost       ^^^^^^^-^^ 


always   caofleB  the  deformity  to  be  overlookt^  at  frrst» 

»  See  Rochard,  '  M6m.  tie  TAcad.  Imp.  de  tSl^d."  1860 
^  Holnww,  *Siifg.  Bib.  of  ChiWrcn/  2iid  od.  p   173. 


But  as  the  cliild 
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can  pasa  no  moiioiiB  the  eamo  sympioms  come  on  as  in  imperforate  anus, 
and  then  on  examination  with  the  fiii(:^er  tho  aims  is  found  to  lead  into  a 
depression,  or  ctd-dij-sacj  hkca  ihirablu.  Tlio  bowel  terminates  at  a  varia- 
ble height  above.  Usually,  as  in  the  figure,  tho  lower  end  of  the  gut  ia 
at  no  great  distance;  but  tho  condition  of  parts  may  bo  just  t!ie  same  as  ia 
imperforate  anus,  i.e.  tho  gnt  may  end  at  the  sigmoid  flexure  or  at  any 
higher  level. 

The  tirat  thing  to  be  done  is  to  niako  a  free  incision,  throagii  the  skin 
and  soft  parts,  including  the  ctd-^de-sac^  from  tho  coccyx  as  far  forwards  as 
the  parts  of  genenition  permit,  having  a  staff  in  the  urethra  or  vagina, 
according  to  tho  sex,  so  that  the  bladder,  uterus,  and  peritoneal  reflexions 
may  be  avoided*  The  inciaion  should  be  ex  trended  as  deep  im  possible  by 
very  gradual  dissection,  the  surgeon  feeling  eoustantly  forthe  bulging  bowel, 
and  when  this  is  reached  he  endeavours  to  draw  it  down  and  attaeh  it  to 
the  external  wound  before  opening  it.  When  this  cannot  be  done  it  must 
Ije  opened  in  stfu,  nud  the  patency  of  tho  opening  maintained  eitlier  by  tents 
or,  what  I  thbik  is  hetter,  by  passing  tiro  httlo  fingor  gently  thraugh  into  the 
gut  twice  a  day.  But  as  these  tistuloaa  channels  are  very  liable  to  close,  it 
ia  far  l>ctter,  if  possible,  to  draw  tho  gut  down. 

Tho  old  plan  used  to  be  to  explore  the  parts  witli  a  trocar,  but  it  is  an 

undeniably  bad  one.  The  gut 
may  be  missed  altogether,  and 
the  porit43neum  or  some  other 
part  opened  (as  in  the  caso 
figured  here) ;  or  if  the  uppeff 
ctd'tle^mc  is  reached  and  jjtmc* 
tared,  the  escape  of  air  from 
it  renders  it  more  difficult  to 
dissect  down  on  it  afterwards, 
and  no  puncture  with  a  trocar, 
however  enlarged    by   suhse- 

Fm*in.    Pftrta  itrniovecl  froni  a  caau  where  Ultrc*8  opcratinn  qucnt  nassafC  of  instruments, 

wnfi  pwforaiKi  by  Mr.  A.  Jnhn«toiiip»  In  ii  cn*e  of  foi perforate  *,            *            '^                 . 

roctitm,  ntUn  an   un&ncci'Asrul  t-xpUtratory  punctiirp,  wl4kb  ffives    that    free     oxit    for    tho 

fMUWd  iQto  the  recto -tit*"!^?!*'  jioiich   of   i>eriU>nei3nn    «» thtj  ■         .                .  .    ,     . 

nUsrn^  ;  6»  a  Ixiittle  piuned  in  thti  C4iur«;'  of  the  trncai  thrur>gh  motlOUS  whlCil  IS  necCSSJ^^ry  in 

the  anal  rut-dt-Mif  lut<>  Uw.  pcritonctil  mvity  ;  f,  the  ti'miinn-  n,        |.p 

tion  of  the  rectal  cttl^dt-tac  partly  invciite<l  with  ptiritimcMUu,  alter- UlO, 

ftpToim-  FTomapn.p«rationlntheMa«imiof  lu  many  ca«CS  the  obstrUC 

I'  -ii'^^Vr^''*   ^^»^««*'^»^'T'«»*>»«»tof  tion  of  tho   bowel  i^  Ibrmed 

by  a  mere  membrane,  and  all 
that  ia  necessary  is  to  make  a  free  crucial  oi*ening  and  keep  it  distended  by 
the  daily  passage  of  the  finger  for  a  month,  with  occasional  exploration  from 
time  to  time  afterwards, 

Tho  cases  of  imi>erfoi'ate  rectum  in  which  no  gut  can  be  found  on  explor- 
ation must  be  treated  on  similar  principles  to  those  of  imperforate  aous  with 
the  same  malformation.  In  fact,  tho  pi-escnce  or  aljsence  of  a  smidl  anal 
cui-de-sac  is  quite  immatoriah 
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Thk  diaeaaeg  of  the  larynx  have  been  brought  within  the  field  of  actual  obser- 
yaUou,  and  their  treatment  has  been  rendered  certain  and  fluccessful,  by  the 
happy  inventic»n  of  the  laryngoecope,  au  instnimeiifc  which  is  UBually  regarded 
an  the  invention  of  Signor  Garcia,  an  eminent  umsician,  though  the  late  Dr. 
Babifigt'On^  of  Guy*s  Hospital,  is  believed  to  have  a  prior  claim  to  the  dis- 
tinction. The  late  Dr.  Czennak  was  perhaps  the  one  who  did  more  than 
any  otlicr  hiTjngoscopiHt  to  ijerfect  the  details  of  the  method  and  to  extend 
and  popularise  its  use.  Laryngoscopy  has  now  l:)ecomo  bo  nniversal  that  a 
certain  amount  of  familiarity  with  it  may  fairly  be  expected  of  every  piuo- 
titioner. 

The  details  of  insimments  yary  considerably,  and  it  would  be  impossiblo  I 
here  to  speak  of  their  vaHous  advantages.  All  I  shall  attempt  is  to  describe 
the  essentials  of  the  method.  The  laryngoscope  consists,  then,  essentially  of 
two  mirror's,  one  the  reflector,  w*hich  is  nsually  fixed  to  the  forehead  of  the 
surgeon,  who  sits  in  front  of  the  patient ;  and  the  other,  the  laryngeal  raimir 
or  B pec n lam,  mounted  on  a  stem,  small  cnongh  to  rest  between  tbe  tonfiils  on 
the  low^or  surface  of  the  uvula  and  soft  palate,  and  inclined  at  an  angle  of 
45°  to  the  Htem.  A  powerful  lamp  is  placed  behind  the  patient,  unless  ibe 
direct  rays  of  tbe  sun  are  available  (whicb  is  but  rarely  the  case),  Tbe 
speculura  is  warmed  by  holding  its  reflecting  or  glass  surface  over  the  lamp*  . 
flame  till  its  back  is  just  warm  enough  to  be  comfortably  borne  on  the  cbeek. 
If  it  is  hotter  the  patient's  palate  will  not  bear  it,  if  colder  bis  breath  will 
dim  it.  He  is  then  directed  to  open  his  mouth  widely,  holding  tbe  tongue 
down  if  he  can,  and  breathing  easily.  A  person  who  can  show  the  fauces 
well,  and  w4io  is  not  peculiarly  sensitive,  requires  no  preparation  ;  and  if  the 
surgeon  is  dexterous  at  the  examiziatiou  he  can  lay  the  speculum  on  the 
uvula  and  direct  tbe  light  on  to  it  so  as  to  show  tbe  image  of  the  larynx  on 
it  at  once.  This  imuge  will  bo  reversed,  so  that  the  epiglottis  and  the  con^ 
vergence  of  the  vocal  cords  apjiear  to  be  behind  and  their  divergent 
extremities  with  the  aryta^noid  cartilages  in  front,  and  tbe  right  vocal  cord  is 
on  tbe  left  side  of  the  image.  Most  patients  who  are  examined  for  the  first 
time  require  a  little  preliminary  exercise,  eepedally  if  in  the  bands  of  an  i 
inexpenenced  examiner,  for  practice  gives  a  precision  and  &  gentlenc^sa  iaj 
manipulating  the  mirror  which  arc  invaluable  as  aids  to  successful  laryngo- 
scopy. And  there  are  many  patients  whose  fauces  are  so  narrow  or  bo 
irritable  that  they  can  hardly  tolerate  the  lightest  touch  of  even  tbe  smaUest 
mirror.  Still,  with  patience  on  the  part  of  the  surgeon  and  perseverance  on 
that  of  the  patient,  almost  all  adults  can  ultimately  be  successfully  examined,  ■ 
In  children  it  is  sometimes  actually  impossible  to  obtain  a  satiBfactoiy  view 
of  the  parts.     The  management  of  the  tongue  is  often  very  troublesome. 
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After  a  little  practice  most  patients  can  keep  it  out  of  the  way.  If  not,  the 
patient  may  hold  the  tip  of  it  out  of  the  mouth  with  his  liandkerchief  or  a 
cloth,  or  the  surgeon  may  depress  it  with  a  spatula.  The  shape  of  the 
mirror  seems  to  me  of  little  importance,  though  I  prefer  a  i-ound  one ;  but  it 
is  of  unquestionable  advantage  to  use  as  large  a  one  as  the  fauces  can 
tolerate. 

With  the  laryngoscope  all  the  back  of  the  mouth  and  the  fauces  can  be 
thoroughly  examined,  and  in  the  mirror  the  epiglottis,  aryt«Bno-epiglottidean 
folds,  the  apices  of  the  arytaanoid  cartilages  surmounted  by  the  comicula, 
the  openings  of  the  ventricles,  the  true  vocal  cords,  and  a  part  of  the  wall  of 
the  trachea  (while  the  glottis  is  open)  can  be  fully  seen.  In  some  cases 
where  the  cords  are  widely  apart  an  experienced  examiner  can  direct  the 
light  so  as  to  catch  the  bifurcation  of  the  trachea.*  When  the  pai*ts  are 
fully  in  view  the  patient  is  directed  to  pronounce  the  vowel  *  Ah '  in  tones 
varying  from  the  lowest  to  the  highest  pitch  of  his  voice,  so  as  to  throw  the 
vocal  cords  into  free  vibration,  and  show  whether  they  are  as  moveable  and 
as  elastic  as  they  should  be;  their  outline  is  carefully  examined  for  the 
marks  of  ulceration  or  other  injury  ;  vegetations  on  the  cords  or  tumours  of 
any  other  kind  in  any  part  of  the  larynx,  or  foreign  bodies,  can  hardly 
escape  observation ;  and  any  deviation  from  the  natural  colour  of  the  various 
parts  will  be  readily  appreciated  by  one  who  has  accustomed  himself  to  the 
examination  of  tlie  parts  in  health.  This  is,  indeed,  indispensable.  No  descrip- 
tion or  book  of  plates  will  enable  a  surgeon  to  recognise  morbid  appearances, 
unless  he  has  habituated  himself  to  the  aspect  of  the  parts  in  health,  which 
is  perhaps  best  done  by  auto-laryngoscopy  at  first,  though  it  is  also  very 
necessary  to  examine  a  variety  of  individuals,  in  order  to  learn  the  way  ot 
overcoming  the  difficulties  caused  by  varying  idiosyncrasies,  which  can  only 
be  done  by  various  little  changes  in  manipulation.  Success  in  laryngoscopy 
can  only  be  obtained  by  constant  practice,  and  this  is  still  more  necessary  in 
order  to  succeed  in  the  delicate  manipulations  by  which  some  affections  of  the 
larynx  must  be  treated. 

The  posterior  nares  and  upper  part  of  the  pharynx  can-  also  be  illuminated   Rhino- 
more  or  less  completely  by  means  of  the  laryngeal  speculum,  but  the  view  »copy« 
obtained  is  far  less  satisfactory ;  still,  enough  can  in  many  cases  be  seen  to 
enable  the  surgeon  to  diagnose  with  confidence  affections  which  would  other- 
wise be  only  matters  of  inference. 

The  instruments  are  the  same,  with  the  addition  of  a  long  narrow 
spatula  turned  up  at  the  end,  or  a  blunt  flat  hook,  by  which  the  uvula  and 
soft  palate  are  to  be  gently  raised  and  drawn  forwards  with  the  lefb  hand 
while  the  mirror,  which  is  somewhat  smaller  and  longer  in  the  stalk  than 
the  common  laryngoscopic  speculum,  and  has  the  stem  a  little  bent  down- 
wards near  its  junction  with  the  handle,  is  passed  to  the  back  part  of  the 
pharynx.  By  slight  variations  of  its  position  and  of  that  of  the  reflector 
the  snrgeon  tnes  to  bring  successively  into  view  the  various  parts  of  the 
naso-pharyngcal  region.  Mr.  Durham  says  :  *  Under  the  inosi  favourable  cir- 
cumstances the  two  superior  meatuses  may  be  inspected  more  or  less  com- 
pletely, and  considerable  portions  of  the  mucous  membrane  covering  all 
three  turbinated  bones  may  be  seen  ;  the  septum  may  be  examined  throughout 
a  great  part  of  its  extent,  but  the  view  obtained  is  necessarily  very  oblique. 
Some  portions  of  the  posterior  surface  of  the  velnm  palati  may  also  be  seen. 

'  I  think  Prof.  Czermak  was  tho  first  to  show  this  on  his  own  person,  but  many  demon- 
Btrators  of  auto-laryngoscopy  have  been  able  to  follow  his  example. 
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Lflstly,  if  the  mirror  is  turned  towards  one  side,  the  lateral  wall  of  the  : 
phuryh)Lfpal  cnvity  and  the   orifice  of  the  EtisitiR-liiim   tuhe  may  bo  broug^tt! 
into  %'iew.     But  the  difficultieH  of  posterior  rhiDoscopy  iire  great,  and  it  is 
rarely  that  the  cavities  may  lie  inspected   to  the  extent  indicated,  althoogh  ' 
this  in  theoretically  possible  in  most  eases,  and  has  been  aotaally  ac^iomplished 
in  many/' 

Wlieu  the  laryiigoscopical  appoarancoB  in  health  and  those  in  disease  to 
a  certain  extent  have  becoTue  familiar,  the  snrgeon  proceeds  to  le&rn  tbe  use 
of  the  laryngeal  bru^h  and  the  stem  by  which  solutions  or  solid  sabstanoes 
are  conveyed  to  any  aueessible  j>oint  of  the  larynx  which  may  he  desired  ;  and 
that  of  tlie  forceps,  laryngeal  scissors,  or  guillotine,  by  which  new  growths 
may  be  removed. 

Lwyngitis.  Laryngitis  occurs  either  in  the  acute  or  chronic  form.  In  the  former  it 
is  a  most  formidable  afiection,  very  dangerous  to  life,  and  often  proving 
fatal  in  spite  of  the  most  vi^oixjus  and  judicious  ti'eatment.  Its  caasea  are  ex- 
posure to  cold  (acute  catarrhal  liiryngitis),  the  poison  of  the  contagions  te%*era, 
small-pox  and  scarlet-fever  e^peciidly,  doubtless  Ji-om  the  extension  to  the 
mueons  membrane  of  the  characteristic  affection  of  the  skin  (exanthematons 
laryngitis),  the  extension  inwards  of  cutaneous  or  phlegmonous  erysipelas 
(erysipelatous  and  diffuse  cellular  laryngitis),  and  injury  (traumatic  laryn- 
gitis). Chronic  laryngitis  may  also  be  eatarrhnl,  or  phthisical  (strumous), 
or  syphilitic,  or  it  may  result  from  over-use  of  the  voice  (clcrgyinan*s  sore- 
throat,  chronic  glandular  or  follicular  disease  of  the  larynx) . 

ISesides  these  nffeetions,  which  are  found  at  any  time  of  life  and  localified 
in  ihv  larynx,  there  must  he  added  to  the  list  of  acute  affections  the  peculiar 
spasmodic  inflammatory  afleciion  in  children  called  croup,  and  the  diph- 
theritic afiections  of  the  throat  which  spread  downward  into  the  air- 
passages* 

It  would  be  out  of  place  here  to  attempt  a  complete  view  of  the  affections 
of  the  larynx,  I  must  content  myself  with  a  genei'al  summary  of  the  more 
important  practical  points  connected  with  its  acute  and  chronic  diseases, 
referring  tbe  reader  for  more  extensive  details  to  Mr.  Durham*s  excellent 
essay  in  the  *  System  of  Surgeiy,'  or  to  some  of  the  special  treatises  on  the 
subject. 
Acute  Acute  laryngitis  is  charactensed  by  the  sudden  accession  of  formidable 

bn^iiffitis.  obstruction,  very  liable  to  bo  complicated  by  attacks  of  spasmodic  dyspncwk 
(spasm  of  the  glottis),  in  which  life  may  easily  terminate.  The  rapidity 
with  which  the  disease  proves  fattil  in  some  cases  is  well  known.  I  have 
known  a  man,  tolerably  well  in  the  early  afternoon,  who  died  foar  hours 
afterwards  ;  nor  are  such  cases  very  rare.  The  complaint  begins  with  ordi- 
nary sore  throat  (and  probably  the  catarrhal  form  usually  commences  in  the 
pharynx),  then  feverish ness  and  distress  supervene,  inspiration  Ix'comes 
ditlicult  and  painlhl,  with  some  cough;  dysphagia  increases,  the  patient 
begins  to  hawk  up  small  hard  masses,  which  are  supposed  to  come  from  tbe 
ventricles  of  the  larynx  ;  then  the  dyspnosa  I'apidly  increases,  expiration  as 
well  as  inspiration  is  obstructed,  the  face  becomes  livid,  the  features  bathed 
in  sweat,  the  pulse  small  and  intermittent,  and  death  follows  either  from 
apaam  of  the  glottis,  from  sudden  suffocation  without  spasm,  or  from  more 
gradual  obstruction  preceded  by  unconsciousness. 

The  treatment  of  this  formidable  disease  must  necessarily  be  vigorous  and 

*  *  »SysU  of  Stirg.,'  2iui  eil.*  voL  iv.  p.  26!). 
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decisive  if  the  patient  is  to  have  any  chance.  In  the  first  stage,  when  dys- 
phagia and  dyspncx)a,  for  which  there  is  no  other  cause  present,  point  to  the 
spread  of  pharyngitis  over  the  epiglottis  to  the  larynx,, a  carefal  inspection 
of  the  fauces  (with  the  laryngoscope,  if  the  patient  can  tolerate  it,  if  not 
with  as  good  a  light  and  as  free  an  opening  of  the  mouth  as  can  be  procured) 
is  essential ;  and  if,  as  will  probably  bo  the  case,  the  parts  about  the  aryteano- 
epiglottidean  fold  are  found  congested  and  thickened  they  should  be  very 
freely  scarified.  At  the  same  time  antimony  and  aconite  should  be  given  in 
small  but  frequent  doses. ^  If  the  inflammatory  appearances  are  loss  decided, 
the  patient  should  be  enclosed  in  a  warm,  moist  atmosphere,  and  the  throat 
should  be  constantly  steamed  with  simple  steam,  or  the  same  mixed  with 
henbane  or  hops  ;  or  the  inflamed  membrane  may  be  carefully  pencilled  with 
a  very  strong  solution  of  nitrate  of  silver  (  3i  to  2^i). 

But  if,  as  too  often  happens,  the  symptoms  advance,  tracheotomy,  or 
laryngotomy,  must  not  be  long  delayed.  Unfortunately  it  seldom  saves  the 
patient's  life,  but  it  is  his  only  chance,  and  the  earlier  it  is  performed  the 
better  for  him.  There  is  no  necessity  for  opening  any  part  of  the  tube  lower 
than  the  cricothyroid  interval  in  these  cases.  Mr.  Hewott  has  shown  that 
the  oedema  never  extends  below  the  vocal  cords,  so  that  the  ordinary  operation 
of  laryngotomy  will  give  the  patient  the  means  of  breathing,  but  in  most  of 
the  cases  I  have  seen  he  has  sunk  nevertheless.  In  many  of  these  instances, 
especially  when  occurring  in  later  life,  the  kidneys  will  be  found  diseased ; 
otherwise  I  do  not  know  how  to  account  for  the  fatality  of  the  afiection. 
After  the  opening  is  established  I  do  not  think  any  further  employment  of 
depressing  remedies  is  indicated.  The  pulse  and  temperature  should  be 
watched,  and  the  patient  supplied  with  stimulants  and  nourishment  in 
accordance  with  his  condition. 

The  above  refers  to  the  catarrhal  form  of  acute  laryngitis.  In  the  oxan- 
thematous  forms  no  scarification  and  no  depression  should  be  thought  of. 
The  only  question  is,  whether  tracheotomy  will  give  the  patient  any  further 
chance  of  survival. 

When  erysipelas  in  either  form  extends  inwards  to  the  larynx  the  com- 
plaint is  usually  fatal.  Still,  instances  of  successful  tracheotomy  are  not 
wanting,  and  the  operation  should  not  be  long  delayed. 

In  traumatic  cases,  as  I  have  stated  above  (])age  177),  the  operation 
should  always  be  performed  early,  when  there  are  loose  portions  of  cartilage 
hanging  into  the  larynx,  or  the  mucous  membrane  has  been  penetrated  by 
the  edge  of  a  fracture.  For  the  treatment  of  the  laryngitis  which  follows 
bum  or  scald  I  would  refer  to  page  183. 

The  acute  laryngitis  of  croup  is  not  preceded  by  pharyngitis,  as  the  com-  Croop,  or 
mon  catarrhal  laryngitis  is,  nor  is  there  any  diphtheritic  or  croupous  mem-  [JJJJ.h^ig. 
brane  in  the  pharynx  or  mouth,  as  there  is  in  diphtheria.  Still,  the  resem- 
blance or  relationship  between  croup  and  ordinary  laryngitis  on  the  one 
hand  and  diphtheria  on  the  other  is  very  close,  so  that  many  authorities 
regard  croup  and  diphtheria  as  essentially  the  same  disease,  an  opinion  which 
is  strengthened  by  observing  that  in  epidemics  of  croup  there  are  cases  in 
which  the  false  membrane  does  extend  into  the  fauces,  and  which  are  called 
*  diphtheritic  croup.*    Croup  sets  in  with  feverish  symptoms  and  a  hard,  dry, 

*  Mr.  Durham  prescribes  two  or  three  minims  of  the  Vin.  Ant.  with  one  or  two  drops  of 
Tiuct.  Aconit.  (B.  V.)  nnd  half  a  drachm,  of  Liq.  Animon.  Acet.  in  some  vehicle  every  quarter 
or  half  hour  till  some  obvious  effect  hiUj  been  produced  on  the  pulse,  and  then  the  sunie  less 
frequently. 
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riugLtig  cough,  witliout  djsphag^m,  but  sckd  niimiug  on  to  considerable 
dyapna^a^  ac:^gi'a\'iiteil  in  to  tbrinida.ble  paroxystns,  and  accompanied  by  oongki 
and  expectoration,  in  which  very  commonly  Bhrcds  of  false  membrane  niny 
be  observed.  iDflamnirttion  I'apidly  extends  down  the  tnichea  t^j  the  bronchi, 
the  breathing  heeomes  more  oppressed,  so  that  the  sides  of  the  neck  are  seen 
to  be  drawn  in  duHng  inspii-ation,  the  face  becomes  livid,  con&cioni 
oppressed,  and  the  child  dies  asphyxiated. 

In  this  formidable  disease  the  it?  are  two  stages  to  be  eonsidei'ed  in  the 
treatment — the  first  that  which  occurs  before  the  dyapnwa  has  become  very 
dungcrouB,  when  there  is  suHicient  evidence  of  acute  laryngeal  inflammatioa 
Bpn?ading  down  the  tnvchea  but  the  breath  still  comes  pretty  freely.  In 
sncb  cases  anatjumical  examination  would  show  tlic  larynx  inflamed  and 
more  or  less  coated  with  a  fibrinous  or  leathery  exadation,  which  extends 
some  distance  down  the  tmchoa,  but  does  not  line  the  whole  of  it  nor  reack 
the  langs.  Daring  this  stage  emetics,  lei^ches  to  the  chest,  and  the  free 
of  afitimoiiy  arc  the  measures  indicated-  Some  practitioners  rely  much  on 
mercury,  on  account  of  its  solvent  action  on  fibrinous  exudations ;  but,  as  Dr. 
Barclay  has  pointed  out,  that  action  is  too  slow  to  be  available  in  croup.  At 
the  same  time  mercury  may  be  combined  with  the  antimony,  on  which 
latter  drug,  no  doubt,  the  chief  reliance  is  to  be  placed.  Warm  fomentation,  _ 
with  opiate  liniment  to  the  throat,  and  the  creation  of  a  warm,  moist  atmo^j^^ 
ppbere  round  the  bed,  are  decidedly  useful.  Moat  cases  of  croup  arc  thua^* 
brought  to  a  favounible  issue.  But  in  the  second  stage,  when  the  respiration 
is  very  lal>oured,  atid  the  suhclavicular  spaces  are  seen  to  ho  depressed  in 
every  cftort  at  breathing,  when  the  child  is  becoming  livid  and  oppressed, 
yet  tlie  lungs  are  not  much  loaded,  tracheotomy  becomes  ui"gently  necessary. 
At  this  period  it  will  be  found  that  the  glottis  is  extensively  trenched  upon 
by  the  exudation  which  now  nearly  IjIIs  the  larynx,  and  which  is  beg"inning 
to  extend  beyond  the  hifuni'ation  of  the  trachea.  It'  the  ojjcnition  is  delayed 
till  the  lungs  also  become  much  loaded  it  is  useless  to  perform  it. 

Opinions  difler  as  to  the  place  which  should  be  selected  for  the  operation. 
My  own  is  in  favour  of  opemting  above  the  thyroid  isthmus ;  for  thongk, 
we  could  nuike  sure  of  getting  below  the  lower  end  of  the  inflanimato! 
membrane,  it  would  no  doubt  be  worth  some  risk  and  trouble  to  attjiin  this 
object,  yet  the  extra  half  or  three  quarters  of  au  inch  which  is  the  distance 
between  the  incisions  in  the  two  opei'atious  is  quite  useless  for  this  purpose,] 
while  the  operation  below  the  thyroid  isthmus  is  in  a  fat  child  a  very 
dangerous  one. 

The  more  the  disease  approaches  to  pure  diphtheria  tlie  less  is  the  pros^ 
pect  of  relief  from  trachootoniy,  though  the  chanca  of  relief  should  not  be 
refused,  as  numerous  examples  of  recovery  have  been  recorded,  even  when 
the  |>nticnt'8  condition  had  been  regai"ded  as  despei*ate. 

Clearly  distinguished  from  croup  or  diphtheria  is  laryngismus  stridnlas, 
or  *  el lild- crowing/  a  spasmodic  affection  allied  to  convulsions,  oflen  very 
alarming,  but  accompanied  by  no  general  fever  and  by  no  exudation,  there- 
fore having  intervals  of  perfect  I'cmission,  and  to  be  tix>ated,  not  by  the 
administration  of  depressing  remedies,  still  less  by  tracheotomy,  bat  by 
bringing  the  child  slightly  under  the  influence  of  chloroform  when  the  spa^; 
comes  on ;  or,  if  the  spasm  is  not  very  powerful,  by  the  use  of  the  wai 
bath. 

The  success  of  tracheotomy  in  croup  w*ill  depend  a  good  deal  on  thd 
period  at  which  it  is  employed.     li  the  sargeon  resorts  to  the  operation 
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early,  and  is  dexterous  in  its  performance,  a  large  proportion  of  his  patients 
will  recover ;  bnt  then  a  good  many  of  these  would  certainly  have  recovered 
without.  Nothing  seems  to  me  to  show  the  fallacy  of  statistical  reasoning 
in  matters  of  practice  more  than  the  conclusions  hastily  drawn  from  the 
great  apparent  success  which  attends  the  operation  of  tracheotomy  for  croup 
in  the  hands  of  surgeons  who  perform  that  operation  very  frequently.  With- 
out denying  that  an  early  resort  to  tracheotomy  may  be  better  practice  than 
waiting  till  the  child  is  nearly  in  extremis^  I  would  point  out  that  this  conclu- 
sion rests  on  observation,  and  cannot  be  proved  by  quoting  numbers. 

The  constitutional  forms  of  chronic  laryngitis  are  all  marked  by  the  Chronic 
prominent  symptom  of  aphonia  rather  than  by  any  danger  to  life,  though  p^hwicS. 
any  of  them  may  become  dangerous  to  life  when  complicated  with  ulceration, 
since  that  ulceration  may  irritate  the  vocal  cords  and  produce  spasm  of  the 
glottis,  or  may  extend  to  the  cartilages,  and  portions  of  the  necrosed  carti- 
lage may  become  displaced  or  entirely  loose  and  act  as  a  foreign  body.'  In 
'  phthisis  laryngea '  the  disease  consists,  as  it  seems,  in  the  development  of 
tubercle  beneath  the  mucous  membrane  of  the  epiglottis  and  larynx,  which 
runs  on  with  more  or  less  rapidity  to  ulceration,  leading  to  loss  of  voice, 
destruction  of  the  epiglottis,  dysphagia,  cough,  expectoration,  necrosis  of  the 
cartilages,  and  death.  As  a  general  rule  the  disease  in  the  larynx  is  only  a 
part  of  the  general  affection,  and  the  patient's  death  is  due  to  the  disease  in 
the  lungs ;  but  in  other  cases  the  complaint  commences  in  the  larynx,  and 
may,  indeed,  be  confined  to  it.  The  treatment  of  the  disease  must,  of  course, 
be  regulated  by  the  general  condition.  When  the  lungs  are  profoundly  affected 
nothing  can  bo  done  beyond  soothing  the  patient's  sufferings  by  steaming 
the  larynx  from  time  to  time  with  hot  water  mixed  with  henbane  or  stramo- 
nium, touching  any  ulcers  which  may  be  visible  on  laryngoscopic  examinar 
tion  with  a  wire  coated  with  nitrate  of  silver  or  with  a  solution  of  nitrate  of 
silver  on  the  laryngeal  brush,  and  enjoining  rest  to  the  laryngeal  organs  as 
much  as  possible.  E^en  in  these  hopeless  cases,  however,  Mr.  Durham  urges 
the  occasional  justifiability  of  tracheotomy  as  a  palliative,  if  the  patient  is 
greatly  troubled  by  pain  or  difficulty  of  breathing ;  while  there  are  doubtless 
cases  in  which  the  laryngeal  disease  is  the  essence  if  not  the  whole  of  the 
complaint,  and  in  which  tracheotomy  is  urgently  indicated. 

Syphilitic  laryngitis  is  either  secondary  or  tertiary,  and  the  affections  of  Syphilitic 
the  larynx  appear  to  bear  a  general  resemblance  to  the  secondary  and  tertiary  "'^"e*^- 
phenomena  of  syphilis  in  other  parta  of  the  body.  Thus  the  secondary 
laryngitis  seems  to  depend  usually  on  the  spread  of  roseola  or  psoriasis  from 
the  throat,  or  to  the  development  of  similar  affections,  or  of  mucous  tubercles 
on  the  laryngeal  mucous  membrane.  Secondary  ulceration  may  also  spread 
from  the  fauces  down  to  the  larynx,  and  may  either  destroy  the  vocal  cords 
partially  or  completely,  or  may  so  displace  and  bind  them  down  as  to  prevent 
their  proper  action,  and  so  lead  to  permanent  aphonia. 

Secondary  laryngitis  as  a  rule  involves  no  worse  consequence  than  loss  of 
voice,  which  is  usually  only  partial  and  temporary,  though  when  ulceration 
or  inflammation  occurs  in  the  neighbourhood  of  the  cords  the  patient  is,  of 
course,  never  free  from  the  danger  of  spasm. 

The  tertiary  affections  of  the  larynx  are  more  deep  and  more  dangerous. 

*  There  is  even  a  case  on  record  in  which  a  diseased  gland  made  its  way  by  ulceration 
into  the  trachea,  and  a  portion  of  it  dropped  into  the  tube,  producing  the  usual  symptoms  of 
foreign  body. 
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Same  tiftbein  seem  to  consist  in  warty  growths  in  the  larynx,  not  un 
syphilitic  vogutjitions  or  condylotnata  found  elsewhere;  but  the  chief  iertiaiy 
affection  of  the  larynx  ie  ulceration,  which  rapidly  extends  to  the  cartilagea 
and  vocal  eords,  destroying  the  larpix  as  an  msfcniment  of  voice  and  pro- 
ducing the  most  serious  danger  t-o  life. 

fc3y|)hilitic  affections  of  the  larynx  can  nsually  be  diagnosed  from  othoT 
diseases  by  the  concomitant  symptoms;  but  in  any  case  of  donbt  the  effect  of 
anH-sypbilitio  remedies  wlI!  assist  the  diagnoais.  The  exhibition  of  mercury  in 
the  form  of  calomel  vaponr,  inhaled  through  a  mouthpiece  atta<*hed  to  the 
common  mercurial  lamp,  or  the  rejieated  application  of  the  Liq,  Hyd*  Per- 
elilor.,  pniv  or  diluted  with  an  equal  bulk  of  wat-cr,  are  the  most  usofnl  appli- 
cations in  syphilitic  sore  tbiTiat.  In  secondary  affections  the  patient  should 
undoubtedly  be  brought  fully,  though  gradually,  nnder  the  infloenee  of 
mercuiy.  In  the  tertiary  stage  of  the  disease  iodide  of  potassium  with  tonics 
may  l>e  given  internally  while  the  local  mercurial  treatment  is  being  carried 
on.  In  these,  as  in  all  other  uleemtive  diseases  of  the  larynx,  the  surgeon 
must  be  prepai'cd  for  the  necessity  of  tracheotomy,  and  must  not  let  his 
patient  die  or  run  any  serious  danger  of  dying  for  the  want  of  an  opening 
through  the  cricothyroid  membrane. 

The  follicular  disease,  or  dysphonia  clericomm,  has  its  seat  in  the  glaa- 
dnles  or  follicles  of  the  mucous  membrane,  and  is  often  acoompenied  by  a 
similar  affection  of  the  mucous  membrane  around.  *Tho  membrane  eoFcdug 
the  ai^ytit^noid  cartilages  and  immediately  adjoining  parts  is  more  rich  in 
glandulaV  structures  than  any  ottier  portion  of  the  laryngeal  mucous  niera- 
brane»  Now^  this  part  is  constantly  subject  to  a  very  great  extent  of  motion » 
and  also  perhaps  to  considerable  strain,  during  forced  vocalisation.' — (Dtir- 
ham.)  Thus  is  explained  the  prevalence  of  this  complaint  in  those  whose 
occupation  leads  to  constimt  exertion  of  the  voice,  though  it  cfccurs  in  others 
also  ;  in  photographers  aceoi'diiig  to  Gibb»  who  ai'^  exposed  to  acrid  chemical 
fumes;  and  in  persons  labouring  under  the  herpetic  diathesis,  accortling  to 
Trtiusseau  and  others. 

*  The  symptom  a  arc:  alteration  of  the  voice  and  sense  of  effort  in  sus- 
taining it — these  are  by  fur  the  most  prominent  and  constant  symptoms; 
more  or  less  discomfort  about  the  larynx^  never  amounting  to  pain,  but 
occasionally  troublesome ;  dryness  and  sometimes  a  sense  of  heat  about  tlie 
throat;  and  constant  desire  to  clear  the  throat  by  **  hemming"  and  *'  hawk- 
ing.'* There  is  litt!e  or  no  regular  cougli ;  and  the  expectoration  which 
sometimes  occurs  is  slight,  scanty,  and  mixed  with  saliva.  There  is  neither 
diSicnlty  in  swallowing  nor  tenderness  upon  pressure  over  the  larynx.  There 
arc  no  deiinite  constitutional  symptoms,  but  t\w  general  health  and  spirits 
of  the  patient  are  often  observed  to  l>e  more  or  less  depiTSsed.*  ' 

The  voice  is  much  atfectcd  in  these  cases,  and  especially  in  distinct  or  loud 
speaking  or  rt^jng.  The  raucous  membrane  of  the  fauces  and  throat  as  well 
08  that  of  the  larynx  is  seen  in  the  early  stage  of  the  complaint  studded  with 
etdargcd  glands,  sun^>unded  by  an  area  of  redness,  and  at  a  later  period 
these  may  have  formed  smtdl  points  of  ulcenition  ;  but  it  does  not  seem  that 
the  deeper  strncturcs  are  liable  to  disease  or  that  the  larynx  is  everineumbly 
disorganised. 

Ttie  local  treat inciit  consists  in  the  persevering  application  of  astringenta, 
nitmte  of  silver,  tfm  hire  o[  liMbnc,  sulphate  of  zinc  or  copper,  in  such  strength 
as  is  found  to  be  8uitable»  t<mehing  the  ulcenit^'d  pai't^*  with  the  solid  nitrate 
'  'Sywi*  of  Saig.,  2nd  od*  vol.  iv,  p.  548. 
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of  silver,  and  the  inLalation  of  pulverised  solutions  of  *  common  salt,  chloride 
of  aramoninm,  iodide  of  potassium,  and  in  some  cases  alum  or  weak  solu- 
tions of  perchloi-ide  of  iron.'  Mr.  Durham  says  also  that  benefit  may  be 
derived  from  sucking  medicated  lozenges  (chloride  of  ammonium,  with  or 
without  cayenne  and  the  *  red-gum  lozenges'),  and  from  wearing  the  beard. 
The  general  health  must  be  carefully  attended  to,  and  the  patient  may  bo 
comforted  with  the  assurance  that  though  the  treatment  may  be  tedious  there  • 
is  every  reason  to  hope  ultimately  for  complete  success. 

The  diagnosis  of  tumours  of  the  larynx  is  duo  exclusively  to  the  laryn^o-  Tumours  of 
scope.  Formerly,  though  the  existence  of  such  a  tumour  might  be  guessed  at,  larynx, 
it  could  never  be  afl&rmed.  Now  they  can  be  seen,  and,  what  is  of  far  more 
importance,  they  can  often  be  removed  without  any  incision  or  any  incon- 
venience whatever,  and  the  patient  in  some  instances  restored  to  the  full  use 
of  the  voice,  and  in  all  rescued  from  the  imminent  danger  of  suffocation  which 
is  incident  to  the  presence  and  growth  of  a  tumour  in  the  neighbourhood  of 
the  glottis. 

Most  of  the  tumours  which  affect  the  larynx  are  common  warts  or  papil- 
lomatous growths,*  which  spring  up  from  any  part  of  the  mucous  membrane, 
sometimes  in  considerable  number,  and  often  grow  to  a  very  large  size.  They 
are  sometimes  congenital.  They  are  said  to  spring  more  commonly  from  the 
front  of  the  larynx,  near  the  convergence  of  the  vocal  cords,  though  they  may 
grow  in  any  part  of  the  cavity.  Fibrous  and  fibrocellular  tumours  are  next 
in  number,  some  of  which  are  sarcomatous  and  grow  rapidly ;  others  are 
pedunculated,  like  the  polypi  of  other  parts.  Adenoid  growths  are  rare,  and 
grow  from  the  base  of  the  epiglottis,  the  arytteno-epiglottidean  folds,  or  the 
membrane  covering  the  epiglottis.  A  few  instances  of  cystic,  cartilaginous, 
and  osseous  tumours  are  also  recorded.  These  are  the  innocent  forms  of 
tumour — the  cancerous  growths  are  mostly  epitheliomatous,  though  instances 
of  soft  cancer  are  not  wanting.  Epithelioma  is  generally  an  extension  from 
the  pliarynx ;  but  it  sometimes  begins,  as  Mr.  Durham  describes  it,  on  the 
mucous  membrane  lining  the  back  of  the  cricoid  cartilage,  and  doubtless  in 
other  parts  of  the  larynx  also,  in  the  form  of  small  irregular  nodules,  which 
gradually  increase  in  size  and  soon  ulcerate.  In  any  case  the  tumour  will 
soon  present  an  ulcerated  surface,  and  can  then  be  recognised  from  the  other 
forms  of  ulceration  by  its  elevated  edge,  by  its  dirty  grey  colour,  by  the 
amount  of  new  deposit,  causing  irregular  thickening  in  the  parts  around, 
and  in  some  cases  by  the  presence  of  enlarged  glands. 

The  symptoms  caused  by  a  tumour  of  the  larynx  are  the  same  as  those 
accompanying  any  other  chronic  affection,  viz.  aphonia,  more  or  less  com- 
plete; hoarseness,  cough,  occasional  dyspnoea,  sometimes  aggi^vated  into  fits 
of  spasm,  and  in  some  cases  (chiefiy  those  of  cancer),  more  or  less  dysphagia. 
The  more  moveable  and  pedunculated  the  growths  are,  the  more  liable  are 
they  to  cause  spasm  of  the  glottis,  while  tho  degree  of  permanent  obstruction 
of  course  will  depend  mainly  on  the  size  of  the  growth. 

The  diagnosis  can  only  be  arrived  at  by  laryngoscopy,  unless  in  the  rare 
instances  (chiefly  in  childhood)  in  which  the  growths  can  be  felt  by  passing 
the  finger  round  the  epiglottis. 

The  treatment  of  a  tumour  of  the  larynx  is  directed  to  fulfil  two  different 
indications,  viz.  either  to  remove  the  growth  altogether  or  to  protect  the 

»  Out  of  244  cases  of  laryngoal  tumour  collected  by  Mr.  Durham  110  wore  of  this  nature 
— 19  only  wore  cancerous. 
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patient  from  the  danger  of  suffocation  by  tracheotomy.  Of  the  pei'fommDC 
of  laryngotomy  or  tracheotomy,  io  order  to  avert  snftbcation  by  a  tumoai^ 
I  need  sny  nothing  further ;  the  indications  are  the  same  as  in  spasm  of  1 
glottis,  or  alarming  dyapncca,  from  any  other  cause.  There  are  various  way 
of  removing  hiryngea]  tumonrs.  There  may  be  small  warty  elevatioDS  hardly 
deserving  the  name  uf  tumours,  yet  quite  sufficient,  if  seated  on  the  cor 
to  produce  aphonia,  and  which  may  be  repressed  by  touching  them  with 
nitrate  of  silver,  fused  and  apphed  to  the  end  of  a  bent  wire,  or  by  means  of 
a  wire  carefully  conveyed  dowrn  to  them  and  connected  with  a  galvanic 
battery ;  but  thia  last  manoeuvre  is  a  very  delicate  one,  and  the  eargeon  tnnst 
first  well  exercise  himself  and  his  patient  io  see  that  be  can  always  bring 
the  wire  into  unfailing  contact  with  the  little  growth. 

More  commonly,  however,  the  growths  which  are  large  enough  to  pro- 
duce symptoms  are  also  large  enough  to  be  seized  and  removed  by  delicate 
forceps  of  appi'opriate  shape  and  construction,  or  by  a  snare  or  ecrasenr, 
constructed  on  the  same  principles  as  Hilton's  snare  for  nasal  polypi,  figured 
on  p.  567,  with  the  necessaiy  modifications  in  size  and  shape ;  or  by  a  knife, 
BGiBsorSf  or  guillotine,  i.e.  an  instrument  which  is  slipped  over  the  tumour, 
and  pressure  on  a  handle  then  projoctj*  a  blade  which  cuts  it  off.  Laryngeal 
growths  have  also  been  removed  by  the  galvanic  cautery,  though  the  method 
seems  unnecessarily  dangerous,  and  those  which  are  cystic  have  diaappearGd 
after  simple  puncture. 

In  all  cases  where  it  is  possible  the  method  of  removal  from  the  mouth 
ouj^lit  to  bo  adopted.  But  sometimes,  from  the  age  of  the  patient,  from  his 
intolciuiice  of  the  necessary  manipulation,  or  from  the  size  and  attach- 
ments of  the  tumour,  it  may  become  necessary  to  remove  it  by  external 
incision. 

Tbyrofcomy,  as  the  operation  is  called,  is  an  extension  of  laryngotomy,  the 
incision  into  the  larynx  t>eing  continued  upwards  between  the  alse  of  the 
thyroid  cartilage.  It  is  best  done,  I  think,  at  two  different  sittings.  The 
usual  opening  having  been  made  through  the  cricothyroid  membrane,  the 
patient  is  relieved  from  all  danger  of  suffocation,  and  the  common  tnbe  is 
introduced.  Then,  at  a  subsequent  day,  a  tul>e  can  bo  substituted  which  haa 
a  notch  in  its  upper  or  convex  wall  Into  this  notch  the  knife  is  inserted 
(the  patient  being,  of  course,  fully  narcotised,  which  is  readily  effected  by 
administering  the  anoosthetic  through  tbe  tube),  and  the  incision  is  slowly 
and  cautiously  carried  along  the  middle  line  of  the  pomum  Adami,  so  as  to 
wound  neither  vocal  cord,  till  the  thyrohyoid  membrane  is  reached.  A 
couple  of  blunt  hooks  will  now  di^g  the  two  halves  of  the  larynx  apart.  If 
there  is  much  bleeding  (as  there  often  is)  a  piece  of  sponge  must  be  firmly 
pressed  into  the  larynx  till  it  haa  subsided.  The  patient  is  all  this  time 
breathing  quietly  through  the  original  tube.  On  the  subsidence  of  tlio 
bleeding  the  whole  interior  of  the  larynx,  with  the  mouths  of  its  ventricles, 
will  be  exposed,  and  the  tumours  can  be  cut  away,  their  bases  cantcrised,  and 
any  other  maeipu la tion  carried  out  most  satisfactorily.  The  same  proceeding 
is  sumetimos  ret]iiii"i?d  for  the  removal  of  foreign  bodies  impacted  in  the 
ventricle  (sr.e  p.  181). 

Latterly,  in  Germany,  still  more  extensive  operations  have  Ixjcn  piuctised 
for  malignant  disease  of  the  larynx,  all  the  parts  affected  Imviug  been 
removed,  so  as  to  extir[>ate  the  whole  larynx  and  lay  the  pharynx  freely 
open.  I  have  no  experience  of  this  formidable  operation,  and  should  b© 
disposed  to  believe  that  it  will  not  ultimately  become  received  into  general 
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surgery ;  but  I  think  it  right  to  direct  the  reader's  attention  to  the  possi- 
bility of  its  performance,  and  will  quote  the  following  account  of  a  case 
recently  operated  on  by  Professor  von  Langenbeck.  Tlie  patient  had  had 
tracheotomy  performed  previously,  chloroform  being  administered  through 
the  tube : — 

*  A  transverse  incision  was  made  above  the  hyoid  bone,  and  a  perpen- 
dicular one  carried  down  from  it ;  and  the  two  flaps  of  skin  having  been 
turned  aside,  the  diseased  parts  were  removed.  The  specimen  was  shown 
by  Dr.  von  langenbeck,  at  a  meeting  of  the  Berlin  Medical  Society.  The 
anterior  wall  of  the  oesophagus  and  pharynx  was  divided,  the  larynx  cut 
away,  and  the  hyoid  bone  sawn  through  in  the  middle.  The  disease,  which 
was  cancerous,  had  involved  the  upper  part  of  the  larynx,  the  epiglottis,  and 
the  hyoid  bone  to  such  an  extent  that  it  was  difficult  to  distinguish  the 
several  parts.  The  inner  surface  of  the  cricoid  and  thyroid  cartilages  as  far 
as  the  laryngeal  pouches  and  the  inferior  vocal  cords  were  free.  The  disease 
commenced  close  above  the  ventricles  of  the  larynx,  in  the  form  of  nodular 
masses  which  completely  filled  the  upper  part  of  the  organ.  The  arytenoid 
cartilages  and  the  arytteno-epiglottic  ligaments,  the  hyoid  bone,  and  the  base 
of  the  tongue,  were  all  involved  in  the  disease,  and  were  removed.  A  week 
after  the  operation  the  patient  was  free  from  fever,  and  his  general  condition 
was  satisfactory.'  * 

Aphonia,  besides  being  a  symptom  of  all  chronic  laryngeal  diseases^  occurs  Aphonia, 
also  from  causes  unconnected  with  any  disease  in  the  larynx.     The  nervous  andThyite- 
or  hysterical  aphonia,  which  is  often  seen  in  young  women — though  some-   ricaL 
times  in  men — is  an  affection  not  very  well  understood,  and  sometimes  devoid 
of  any  other  symptom  of  hysteria  or  nervous  disease,  though  agreeing  with 
such  disorders  in  the  fact  that  there  is  no  visible  degeneration  of  tissue  in 
the  parts  affected,  and  that  the  function  may  often  be  completely  and  imme- 
diately restored  without  any  visible  cause  for  the  change. 

In  a  case  of  this  kind  laryngoscopic  examination  will  show  all  the  parts 
of  their  natural  appearance,  but  the  motion  of  the  cords  is  variously  affected. 
The  voice  sometimes  appears  and  disappears  quite  suddenly,  and  in  all  cases 
thei*e  is  the  same  want  of  proportion  between  any  recognisable  cause  and 
the  presumed  effect  which  is  noticeable  in  other  *  nervous  mimicries.'  There 
may  have  been  some  little  cold  or  some  extra  exertion  of  the  voice  alleged 
as  the  cause,  but  this  is  wholly  insufficient  to  account  for  a  total  inability  to 
speak. 

These  cases  often  get  well  of  themselves,  or  any  method  of  treatment 
may  cnre  them — the  mere  introduction  of  the  laryngcscope  has  produced  a 
return  of  the  voice.^  The  approved  methods  of  treatment  seem  to  act  by 
giving  the  patient  a  shock — a  *  shake-up,'  as  Mr.  Durham  terms  it.  Such 
are  the  pinching  or  squeezing  of  the  larynx,  the  application  of  galvanism 
either  to  the  cords  themselves  or  to  the  parts  near  them,  the  application  of 
strong  or  irritating  lotions  to  the  interior  of  the  cavity,  such  as  solutions  of 
nitrate  of  silver  or  sulphate  of  copper,  and  the  application  of  irritating 
fumes,  as  those  of  solutions  of  ammonia  or  chlorine. 

Aphonia  is  said  also  to  result  from  idiopathic  atrophy  of  the  muscles  of 
the  larynx,  but  on  this  head  little,  I  believe,  is  known. 

Usually,  when  a  patient  has  lost  his  voice  and  on  laryngoscopic  exami- 

'  'Brit.  Med.  Jour./  Aug.  21,  1876. 
*  See  Durham,  in  •  Syat.  of  Surg.,'  2nd  ed.  vol.  iv.  p.  692. 
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nation  one  of  the  vocal  cords  is  seen  to  be  motionless,  tlie  cause  is  to 
songht  in  prosKQi'C  on  the  rt'i-nrrcnt  nerve,  and  the  commonest  cause  of  thnt 
pressure  is  either  an  aneurismal  tumour,  especially  aneurism  of  the  aorta 
pressing  on  the  left  recurrent,  or  an  enlarged  gland,  or  a  malignant  tumour 
in  the  thorax  or  neck.  It  is  not  very  uncommon  for  a  person  to  be  una v%  are 
of  the  existence  of  aortic  aneurism  until  the  attention  of  his  physician  in 
called  to  the  part  by  either  paralysis  or  spasm  of  the  glottis*  And  there 
seems  good  reason  to  believe  that  the  pressure  of  a  tumour  on  any  part  of 
I  ho  windpipe  may  set  up  irritation  in  its  substance  which  maybe  so  reflected 
down  the  nerves  of  the  part  as  to  produce  either  pai-alysis  or  spasm  of  the 
cords  without  any  direct  interference  with  the  nerve-trnnks» 
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Lbe  gluttis. 
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Spasm  of  the  glottis  is  one  of  the  most  painful  and  most  fatal  of  all 
surgical  accidents.  It  comes  on  from  the  most  various  causes,  and  may 
terminate  life  in  n  few  mijjutes,  if  prompt  help  he  not  given.  That  help  lies 
in  the  immediate  opening  of  the  windpipe  below  the  glottis  •  and  when,  as 
sometimes  happens,  a  patient  is  found  in  obvious  and  imminent  danger  of 
death  from  spasmodic  dyspncea,  of  the  cause  of  which  the  bystanders  can 
give  no  account,  the  surgeon's  duty  is  to  make  an  opening  at  once  through 
the  cticothyroid  membrane,  and  if  necessary  perf^.>rm  artificial  respiration 
through  the  opening.  But  what  has  been  said  above  is  sufficient  to  show 
that  in  many  cases  of  spasm  of  the  glottis  the  immediate  opening  of  the 
windpipe  is  unnecessary,  and  fortunat'Cly  it  is  only  in  rare  emergencies  that 
we  have  not  the  opportunity  for  more  deliberation  in  the  treatment. 

The  chief  causes  of  spa.sm  of  the  glottis  have  been  pointed  out  in  the 
foregoing  pages.  They  are  :  foreign  bodies  fixed  in  the  larynx  or  loose  in  the 
lower  part  of  the  windpipe  when  tbey  impinge  on  the  cords,  burns  and 
scalds  of  the  hirynx,  ir.tianiraBtion  and  ulceration  (whether  acute  or  chi-onic) 
trenching  on  the  neighbourh*>od  of  tlie  cords,  tumours  when  they  move  so  as 
to  get  between  the  cords,  aneurisms,  tumours,  and  enlarged  glands  irritating 
the  recurrent  nerves  or  pressing  on  the  windpipe,  and  central  iiTitation,  snch 
as  is  oFtcn  seen  in  tetaniis  and  less  frequently  in  cerebral  affections.  The 
treatment  of  all  these  conditions  has  been  discussed,  as  for  as  they  falf 
within  the  surgeon's  province,  and  the  necessity  of  tracheotomy  under 
certain  circumstances  pointed  out.  I  would  merely  add  that  the  patient's 
safety  is  best  consulted  in  circumstances  of  doubt  by  resort  to  opei-ation, 
i-ather  than  by  hesitation,  which  may  at  any  time  involve  fatal  conseqaencc8. 

The  WMTidpipe  may  be  opened  in  three  different  positions,  viz,  Ixjtween 
the  cricoid  and  thyroid  cartilages,  above  the  thyroid  isthmus  and  below  it. 
AH  three  operations  are  often  comprised  under  the  common  name  Trache- 
otomy, which  is  thus  used  as  synonymous  with  Bi'onchotomy,  meaning  any 
operation  by  which  an  artificial  opening  for  I'espiration  is  made ;  otherwise 
the  word  Bronchotomy  is  used  foralj  the  opei-ations  on  the  air- passages,  while 
the  terra  Tracheotomy  is  restricted  to  the  operation  below  the  thyroid 
isthmus,  tltat  above  it  being  called  La  ryn  go  tracheotomy,  and  the  operation 
thronj^h  the  cricothyroid  ioterval  liaryngotomy. 

Laryngotomy  is  the  easiest  of  the  three.  Nothing  is  necessary  except  to 
keep  in  the  middle  line,  to  divide  the  skin  pretty  freely  from  the  thyroid  to 
tb©  cricoid  cartilage,  and  to  cut  thixjugh  the  cricothyroid  membrane  entirely 
from  the  lower  border  of  the  thyroid  to  the  top  of  the  er'icoid  cartilage,  and 
then  instrt  the  tube.     In  urgent  cases  there  is  no  ncod  to  make  any  pre- 
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liminary  incision.  The  knife  can  be  plunged  direct  into  the  windpipe,  and 
the  tube  may  follow  it  at  once.  No  vcssol  of  importance  can  be  injured. 
The  little  anastomotic  arch  formed  by  the  cricothyroid  arteries  never,  as  far 
as  I  know,  furnishes  more  than  slight  hajmorrhagc,  which  is  stopped  at  oiico 
by  the  pressure  of  the  tube. 

Laryngotomy  is  often  required  under  circumstances  of  urgency  when  no 
tube  is  at  hand.  A  pair  of  forceps,  or  in  the  last  resort  the  blades  of  a  pair 
of  scissors,  or  a  couple  of  hairpins  or  pieces  of  bent  wire,  will  suffice  to  keep 
the  wound  open,  and  if  necessary  the  operation  can  be  done  witb  a  common 
penknife. 

This  operation  is  sufficient  in  all  cases  which  involve  only  the  vocal 
cords  or  the  tissues  above  them.  It  is,  therefore,  practised  in  spasm  of  the 
glottis  from  all  causes,  including  burn  and  scald,  in  erysipelatous  affections 
spreading  down  the  throat,  and  in  cases  of  foreign  body  lodged  in  or  above 
the  glottis.  Opinions  differ  as  to  the  operation  which  is  to  be  employed  in 
cases  of  laryngitis  and  croup,  as  to  which  I  have  already  expressed  my  own. 

Laryngotracheotomy  consists  in  making  a  freer  incision  than  in  laryngo-   Lnrvn^o- 
tomy  from  the  lower  border  of  the  pomum  Adami  to  about  three-quarters  of  J^**^*'*^ 
an  inch  below  the  cricoid  cartilage,  dissecting  the  parts  till  the  trachea  and 
the  isthmus  of  the  thyroid  body  are  plainly  seen,  and  plunging  the  knife  into 
the  windpipe  with  its  back  to  the  thyroid  isthmus  and  cutting  upwards 
through  the  two  upper  rings  of  the  trachea  and  the  cricoid  cartilage. 

This  operation  is  chiefly  used  in  childhood,  when  the  small  size  of  the 
larynx  seems  to  forbid  laryngotomy  and  the  depth  and  shortness  of  the  neck 
renders  tracheotomy  dangerous. 

Tracheotomy  below  the  thyroid  isthmus  requires  a  freer  opening  and  a  Trnclico- 
decper  dissection.  The  extent  of  the  incision  will,  of  course,  bo  proportioned  ^''"^'. 
to  the  thickness  of  the  neck.  In  a  short,  deep  neck  there  is  no  objection  to 
extending  the  incision  from  the  cricoid  cartilage  to  the  episternal  notch,  but 
this  is  rarely  requisite.  An  average  incision  would  be  from  an  inch  and  a 
half  to  two  inches  downwards  from  the  cricoid  cartilage.  Having  divided  the 
skin  and  deep  fascia,  the  stemo-thyroid  muscles  may  bo  seen  touching  each 
other  in  the  middle  line,  and  these  parts  should  be  di*awn  asunder  witli  hooks. 
Any  vessels  (arteries  or  veins)  which  bleed  freely  had  better  be  tied;  the  lower 
border  of  the  thyroid  isthmus  will  be  recognised,  and  may  be  drawn  up  with 
a  hook  if  it  is  unusually  broad.  The  trachea  should  be  dissected  clean  till 
three  rings  are  seen  fairly  exposed,  and  should  then  be  opened  in  the  whole 
extent  which  is  denuded,  with  the  edge  of  the  knife  turned  upwards.  Then 
the  tube  is  to  be  inserted.  If  the  thyroid  isthmus  comes  down  unusually 
far  it  is  safer  to  divide  it  in  the  middle  line  than  to  risk  a  deep  dissection 
close  to  or  under  the  sternum.  In  following  the  other  course  I  once  lost  a 
patient  from  wound  of  a  branch  close  to  the  innominate  vein. 

There  are  a  few  precautions  which  are  essential  to  success  in  all  these 
operations.  The  first  is  to  keep  in  the  middle  line,  and  this  is  not  always  easy 
in  cases  which  are  operated  on  late  at  night  under  urgent  circumstances. 
The  head  ought  to  be  extended,  as  much  as  is  possible  without  increasing  the 
dyspnoea,  by  putting  a  pillow  under  the  neck  and  shoulders ;  and  the  surgeon, 
if  he  has  no  trained  assistant,  must  see  that  the  head  is  held  firmly  and  the 
body  kept  straight.  Next  it  is  desirable  to  stop  bleeding  before  the  trachea 
is  opened ;  but  if  the  bleeding  is  merely  venous  or  capillary,  and  from  a 
number  of  imperceptible  vessels,  the  best  plan  is  to  make  the  opening  at 
once.     If  a  gusli  of  blood  passes  into  the  windpipe  the  patient  must  be 
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install tlj  turned  on  bis  face,  and  it  will  ran  oat  aguin.  The  free  admission 
of  air  into  the  lungs  will  relieve  the  venous  congestion  and  the  haBinorrbage 
will  cease.  It  is  moat  important  to  make  a  free  opening  at  first,  f;o  that  the 
tube  has  ample  space.  I  have  seen  the  patient  die  while  the  operator  was 
vainly  endcavonriog  to  force  a  tube  throngli  an  opening  too  small  for  it,  and 
thereby  of  conrse  increasing  tlio  djspnroa.  There  is  no  objection  in  moist 
cases  to  the  administration  of  chloroform^  nor  is  there  usually  any  reason  for 
hnrry  in  the  dissection.  A  quiet  and  methodical  dissection  may  take  a 
minnte  or  two  longer  than  ono  where 
haste  is  tho  only  tiling  thought  of; 
but  it  wally  often  saves  time,  as  it  en- 
ables the  operator  to  insert  the  tube  at 
once  instead  of  boggling  abont  it.  As 
to  the  inBcrtion  of  the  tube  there  is  not 
geiiei*ftlly  any  difficulty  if  the  windpipe 
has   been   opet 

freedum.  The  old  solid  canula  is  now 
rarely  used.  FulIer^s  bivalve  can u la 
is  tho  ODO  most  commonly  met  with  ; 
but  Durham's  lobster- tail  director  tinda  its  way  in  very  easily,  and  enabtes 
the  surgeon  to  glide  in  the  tnbe  very  readily.  Wliatever  form  of  tnbc  is 
used  it  must  be  doublC|  for  it  will  soon  become  obstructed  witli  mucus,  and 
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the  inner  tube  must  often  be  withdrawn  for  the  purpose  of  cleansing  it. 
For  the  same  reasun  the  inner  tnbe  mast  project  beyond  the  outer  one. 
otherwise  tho  withdrawal  of  the  inner  tube  might  leave  tho  onter  one 
obstructed. 

When  the  double  canula  ts  securely  lodged  in  the  trachea  it  most  be  tied 
in  with  a  piece  of  tape  round  the  neck;  and  if  there  is  any  superfluous 
incision  it  may  bo  united  with  one  or  two  stitches.  Several  dangerous 
complic^tiotiR  may  occur  after  the  operation.  The  secretion  (especially  in 
the  diphiheritie  afleotions)  will  collect  in  the  tube  and  must  be  asaidnopsly 
removed  liy  pussing  the  feather  of  a  pen  down  the  inner  tube,  and  when  tliis 
no  longer  serves,  by  removing  the  inner  tube  and  clearing  it.  It  may  even 
become  necessary  to  remove  tho  outer  tube  also  and  draw  np  the  croupous 
membrane  out  of  the  trachea.  I  have  seen  a  complete  ca^t  of  tho  trachea 
and  bronchi  thus  removed  with  immense  relief  to  the  dyspnoBa. 

Again,  the  pressure  of  the  end  of  the  tube  against  the  windpipe  some- 
times produces  ulcei-ation  of  the  trachea,  which  has  even  been  known  to 
extend  into  the  innominate  artery,  and  still  more  frequently  induces 
li-acbeitis  and  bronchitis.  To  obviate  this  Mr.  Bryant  has  devised  a 
ninula  in  which  tho  shield  lying  on  the  skin  is  jointed  to  the  stem  which 
r*;Hts  in  the  trachea,  in  order  that  the  tul)e  may  follow  tho  motions  of  thu 
windpipe.     But  the  presence  of  the  foreign  body  must  always  cause  some 
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irritation,  and  this  seems  often  to  be  the  starting-point  of  general  tracheitis 
and  bronchitis. 

Another  frequent  complication  is  that  the  fluids  run  down  from  the 
mouth  into  the  larynx,  and  so  are  expelled  from  the  wound.     I  have  already 


Fio.  3^.    Bryant's  canula.    The  shield  Is  movenble  on  the  neck-plate  by  means  of  a  Joint,  and  can 
be  shortened  if  required. 

spoken  of  the  same  distressing  complication  after  cut-throat.  After  tracheo- 
tomy it  seems  to  depend  on  the  obstacle  which  the  presence  of  the  foreign 
body  causes  to  the  elevation  of  the  larjmx  under  cover  of  the  epiglottis,  and 
possibly  to  effusion  into  the  aiytoBno-epiglottidean  folds  from  inflammation. 

It  is  very  desirable  to  restore  the  natural  respiration  as  early  as  possible 
after  tracheotomy,  and  dispense  with  the  canula.  Not  only  is  the  foreign 
body  a  constant  source  of  irritation,  but  the  vocal  cords  may  get  more  or 
less  consolidated  together,  and  even  iu  some  cases  the  upper  part  of  the 
larynx  nearly  obliterated.  A  canula  should  bo  inserted  having  an  opening 
in  its  convexity  looking  towards  the  glottis,  through  which  the  air  can  pass 
in  expiration,  and  a  valve  applied  to  its  mouth,  so  that  the  air  can  be  drawn 
inwards  in  inspiration,  but  the  valve  then  shuts.  If  it  is  found  that  this 
cannot  be  borne  and  that  the  glottis  seems  obstructed,  the  patient  should  be 
narcotised  and  a  bougie  passed  through  the  glottis,  to  break  down  the 
adhesions. 
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The  great  importance  of  the  eyes  as  the  mstTOment4B  of  the  visual  fanction, 
their  acceesibility  to  many  kinds  of  examiuatioD^  and  the  trans jmreocj  of 
many  of  the  Btructurea  of  which  they  arc  oomposed,  have  combined  to  invest 
their  diseases  with  much  attractiveness,  and  to  render  them  objects  of  spe- 
cially careful  and  painstaking  research.  The  benefits  henee  arising  are 
attended  by  the  disadvantage  that  it  is  scarcely  possible,  in  the  space  which 
can  be  devoted  to  the  subject  in  this  work,  to  present  anything  more 
than  a  sketch  in  the  barest  outHno  of  the  present  state  of  Ophthalmic  Sur- 
gery;  and  by  the  atiU  greater  disadvantage  that  surgical  stndents  are  apt  to 
look  upon  the  subject  as  one  which  is  especially  recondite  or  difficnlt,  and 
hence^  doubting  whether  they  will  have  time  to  master  it,  to  turn  from  it  I 
without  even  that  moderate  degree  of  attention  which  is  necessary  in  order 
to  enable  them  to  deal  skilfully  with  the  common  forms  of  eye-disease  which 
constanHy  present  themselves  in  practice.  Than  this  there  can  be  no  greater 
error,  for  these  common  forms  are  as  a  rule  extremely  easy  of  recognition, 
and  arc  higbly  amenable  to  well-directed  treatment. 
Aocemt-  Perhaps   tbe  first  consideration  whtcli   should    be  impressed   ojiou    the 

MUtyafthe  j^iind  of  tbe  student  is  the  importance  of  utilising  to  tbe  utmost  extent  the 
accessibility  and  the  transparency  of  the  eye,  in  such  a  manner  that  he  may 
become  acquainted  with  all  the  facts  of  every  case  which  is  brought  under  his 
notice.     Errors  of  diagnosis  in  the  ordinary  forms  of  eye- disease  are  scarcely 
possible  to  anyone  who  habitually  practises  careful  scrutiny  of  the  aflected 
tissues  ;  and  in  this,  even  more  than  in  any  other  branch  of  surgery,  haste 
and  carelessness  are  the  most  fi*equent  sources  of  mistake.     A  genuinl  obser- 
vaneo  of  the  cardinal  rule  never  to  prescribe  for  an  inflamed  c^ye  without  J 
making  sure  that  no  foreign  body  is  either  embedded  in  the  cornea  or  lodgvd  i 
beneath  the  lids,  without  looking  to  see  whether  either  the  cornea  or  the 
iris  is  implicated  in  the  inflammation,  and  without  determining  the  presenodj 
or  absence  of  heightened  tension  of  the  globe,  would  do  much  to  withdraw 
ophthalmic  diseases  from  the  domain  of  specialists,  and  to  restore  ophthal- 
mic surgery  to  the  geneml  body  of  the  art. 

The  first  glance  at  a  patient  will  often  euflSce  to  show  to  an  ordinarilj 
careful  observer  in  what  dii^ection  disease  of  the  eyes  is  to  be  looked  for* 
Sometimes  there  will  be  manifest  coarse  external  changes,  such  us  swelling 
and  redness  of  tlio  lids,  with  or  without  exudation  at  their  margins; 
sometimes  there  will  be  manifest  congestion  of  the  ocular  surface,  with  or 
without  discharge,  and  with  or  without  loss  of  the  natural  polish  and  bright- 
ness of  the  cornea  ;  sometimes  there  will  he  evidence  of  failing  vision  in  the 
gait,  the  asi>ect,  and  the  manner  of  approach ;  sometimes,  in  the  absence  of_ 
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all  the  foregoing  conditions,  there  will  be  complaint  of  speedy  fatigue  or 
dimness  of  sight  when  the  eyes  are  employed  upon  near  objects.  Any  clue 
which  niay  be  thus  afforded  must,  of  course,  be  taken  as  a  guide  to  further 
inquiry,  but  must  not  be  accepted,  without  complete  examination,  as  con- 
taining or  expressing  the  whole  truth  of  the  case.  For  instance,  it  is  not 
very  uncommon  in  hospital  practice  to  see  patients  who  have  been  ener- 
getically treated  for  an  inflamed  eye  by  leeches  and  local  applications,  but  in 
whom  the  presence  of  a  foreign  body  under  the  lid,  or  even  embedded  in  the 
cornea,  has  been  overlooked  by  some  one  who  was  more  ready  to  prescribe 
than  to  practise  careful  scrutiny. 

It  is  most  convenient  to  consider  the  diseases  of  the  eye  in  an  ana-  Theeye- 
tomical  order;  and  the  eyelids  first  present  themselves  for  examination.  *  ' 
Being  covered  externally  by  the  common  integument,  they  are  exposed 
to  all  the  morbid  changes  to  which  it  is  prone,  and  may  be  the  seats  of 
inflammation,  of  nicer,  of  eruptions,  of  ncevi  and  other  growths,  all  of  which 
conditions  pass  into  the  domain  of  general  surgery.  Regarded  only  as 
appendages  of  the  eye,  they  are  liable  to  tumours  caused  by  obstruction  of 
the  ducts  of  the  Meibomian  glands,  to  distortions  of  shape  caused  by  the 
shrinking  of  inflammatory  effusions,  to  alterations  of  position  caused  by 
excessive  or  perverted  muscular  action,  and  to  chronic  inflammation  of  the 
follicles  of  the  hairs  which  fringe  their  margins.  They  are  also  liable  to 
marginal  boils,  which  do  not  differ  in  any  essential  respect  from  boils  else- 
whore,  but  which  are  called  *  styes,*  and  require  especial  consideration,  on 
account  of  their  tendency  to  destroy  the  eyelashes. 

When  the  duct  of  a  Meibomian  gland  is  obstructed  at  its  orifice  the  duct  Tanal 
itself  becomes  visible  through  the  inner  portion  of  the  tarsal  cartilage  as  a 
white  line,  which  is  sometimes  sufficiently  prominent  to  produce  mechanical 
irritation  of  the  eye.  This  condition  is  most  common  in  gouty  people,  in 
whom  the  retained  secretion  is  often  rendered  still  more  irritating  by  be- 
coming th^  seat  of  chalky  deposit.  In  such  cases  the  margins  of  the  lids 
may  bo  soaked  with  a  warm  alkaline  lotion,  containing  perhaps  ten  grains  of 
bicarbonate  of  soda  to  an  ounce  of  water,  in  the  hope  of  dissolving  the  accu- 
mulated secretion  at  the  orifice,  so  that  the  rest  may  be  forced  out  by  pres- 
sure along  the  inner  sui*face  of  the  lid.  If  this  method  does  not  succeed,  the 
white  line  may  be  split  with  the  point  of  a  sharp  lancet,  and  the  little  cylinder 
of  fatty  or  chalky  matter  turned  out  of  its  bed  and  removed.  When  the  ob- 
struction is  in  the  channel  of  a  duct,  above  its  orifice,  the  ordinary  result  is  the 
formation  of  a  small  hemispherical  tumour,  fixed  in  the  tarsal  cartilage,  and 
projecting  externally.  The  skin  is  freely  moveable  over  such  a  tumour,  and  is 
unchanged  in  appearance ;  but  when  the  lid  is  everted  the  base  of  the  tumour 
appears  as  a  thinned  and  discoloured  spot  on  the  cartilage.  If  left  alone  the 
tumour  will  eventually  suppurate,  and  will  in  most  cases  discharge  itself 
through  the  cartilage  and  conjunctiva  rather  than  through  the  skin,  in 
the  former  case  leaving  a  button  of  granulation  projecting  from  the  orifice 
by  which  the  pus  has  escaped.  This  button  may  for  a  time  be  a  source  of 
irritation,  but  it  will  eventually  disappear.  The  tumours  are  harmless,  but 
inconvenient  and  unsightly,  and  they  may  be  got  rid  of  by  a  simple  incision 
through  the  thinned  cartilage.  If  this  gives  exit  to  pus  nothing  more  need 
be  done ;  but  if  suppuration  has  not  taken  plaoe  the  tumour  will  contain 
semi-transparent  gelatinous  matter,  and  is  then  lined  by  a  secreting  mem- 
brane.    In  such  case  the  contents  must  bo  emptied  out  by  a  scoop  or  by 
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Ilicir  treat-  pressure,  and  the  lining  mcnibrano  roust  be  lacerated  in  all  directions  by  the 
point  of  a  knife  or  cataract-needle,  in  order  to  excite  sufficient  in 0aniraation  to 
destroy  its  sccrt^ting  property.  When  this  is  done  the  cavity  will  fill  with 
blood,  and  then,  in  the  course  of  a  few  weeks,  the  swelling  will  dwindle  and 
disappear.  Should  it  fail  to  do  so  it  may  be  punctured  again,  and  its  lining 
membrane  scarifier!  more  efTectually  than  before,  A  patient  who  baa  once 
had  such  a  tumour  will  be  liable  to  others,  Ixjcause,  aa  in  the  case  of  seba- 
ceous cysts,  there  seems  to  be  a  special  proclivity  on  the  part  of  some  persons 
to  obstruction  of  the  ducts  or  orifices  of  glands. 

The  inflammation  of  the  hair- bearing  margins  of  the  eyelids,  which  has 
been  called  ophthalmia  tarsi,  tinea  tarsi,  blepharitis,  and  by  other  names, 
is  almost  conlined  to  the  children  of  the  poor,  and  seems  to  he  due  either  to 
the  direct  influence  of  dii't  and  atmoapheric  irritants,  or  to  contagion*  The 
seat  of  the  disease  is  in  tbe  follicles  of  the  eyelashes,  and  it  is  essentially  an 
ulcerative  inflammation,  aflecting  the  lining  of  these  follicles.  It  usually 
commences  in  the  upper  lid,  near  its  miildle  portion,  and  first  shows  itself  by 
the  formation  of  a  scab  or  cinist,  which  cements  together  the  bases  of  three  or 
four  of  the  cilia.  The  margin  of  the  lid,  at  the  point  corresponding  to  the 
scab,  is  aomewhat  swollen,  and  the  swelling  extends  a  litie  or  a  Hue  and  a 
half  upwardii.  The  skin  covering  tbc  swelling  is  seldom  reddened,  hut  is 
usually  smooth  and  glossy  from  tension.  The  size  of  the  swelling  is  about 
equal  to  that  of  tbe  scab^  and  the  whole  matter  looks  very  unimportant.  If 
the  scab  is  softened  and  removed,  it  may  be  seen  with  a  magnifying  glass 
that  the  orifices  of  the  hair- follicles  are  patulous,  and  that  they  yield  a  smiiJI 
quantity  of  thin  discharge.  This,  mingling  with  the  secretions  of  tbe 
adjacent  Meibomian  and  sebaceous  glands,  dries  into  the  crust  wbtoh  is 
characteriatie  of  tbe  malady.  The  inflammation  appears  to  commence  near  the 
orifice  of  each  follicle,  and  gradually  to  spread  to  its  deeper  parts,  killing  and 
loosening  the  eyelashes  as  it  proceeds,  Tbe  secretion  is  either  contagious  or 
is  at  least  actively  irritating,  so  that  the  disease  spreads  along  the  margin  of 
the  lid  from  its  original  centre,  and  appears  before  long  in  the  lower  lid 
also.  ARer  a  time  the  swelling  of  the  lid-margin  removes  the  lower  lacrymal 
punctnm  from  contact  with  tbe  eyeball,  so  that  the  tears  are  no  longer  carried 
into  the  no^e,  but  lodge  and  overflow  and  become  additional  sources  of 
irritation,  often  giving  rise  to  inflammation  of  the  conjunctiva,  and  to  the 
development  of  bloodvessels  beneath  the  corneal  epithelium.  The  eff'uaion 
which  forms  the  marginal  swelling  of  the  lids  undergoes  gradual  contmc* 
tion,  which  curves  and  everts  the  tarsal  cartilages,  while  the  persistent  fol- 
licular inflammation  destroys  the  eyelashes,  or  leaves  tbem  weak,  scan^, 
distorted,  and  useless.  The  edges  of  tbe  lids  become  hare,  red,  everted,  and 
unsightly,  the  tears  overflow  the  cheeks,  the  conjunctiva  is  highly  vascular, 
and  the  cornea  is  clouded  by  active  inflammation  or  I'csidual  opacity.  Such 
arc  tho  results  of  neglected  blepharitis. 

In  its  early  stages  the  malady  yields  readily  to  treatment.  It  is  then 
only  necessary  to  remove  tbe  crusts  by  soaking  them  with  a  w^arm  alkaline 
lotion^  and  to  appl}^  an  astringent  to  tbe  infiaiiied  surface  benc^ath.  A  good 
lotion  is  made  by  dissolving  five  grains  of  bicarbonate!  of  soda  in  an  ounce 
of  hot  water ;  and  the  best  astringent  for  home  use  is  an  ointment  of  tlm 
precipitated  yellow  orido  of  mercury,  which  may  be  thrown  down  by  any 
alkali  from  a  solution  of  tbe  perchloride.  This  ointment  is  commonly  known  , 
iis  Pagenstecber's,  and  has  many  uses  in  ophthalmic  surgery.  For  blepha* 
ritis  it  should  contain  about  twenty  grains  of  the  oxide  to  an  ounce  of  simple 
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ointment.  It  is  necessary  to  remove  the  cmsts  and  apply  the  ointment 
once  a  day,  and  to  persevere  with  this  plan  for  some  little  time  afber  re- 
covery is  apparently  complete.  If  the  application  is  too  soon  abandoned  the 
disease  will  again  creep  out  of  the  follicles,  and  speedy  relapse  vdll  occur. 
In  cases  which  resist  treatment  the  surgeon  should  himself  remove  the 
crusts,  and  should  pencil  the  exposed  surface  with  a  fine  point  of  nitrate 
of  silver,  diluted  by  having  been  fused  with  an  equal  weight  of  nitrate  of 
potash,  and  then  run  into  a  mould  for  use.  In  the  chronic  cases,  in  which 
structural  mischief  has  already  taken  place,  in  which  the  eyelashes  are  de- 
stroyed and  the  lids  everted,  little  more  can  be  done  than  to  slit  up  the  lower 
lacrymal  canaliculus  as  far  as  the  caruncle,  so  as  to  permit  the  escape  of 
tears,  and  thus  to  diminish  the  discomfort  of  the  patient. 

The  little  marginal  boils  which  are  called  styes  do  not  differ  in  any  Styes, 
essential  respect  from  boils  in  other  parts  of  the  body,  and,  like  them,  they 
generally  indicate  some  derangement  of  health  to  which  attention  should  be 
paid.  They  run  an  ordinary  course  in  a  brief  period  of  time,  and  would  be 
of  little  importance  were  it  not  for  their  tendency  to  destroy  the  hair» follicles, 
and  thus  to  occasion  unsightly  gaps  in  the  row  of  eyelashes.  On  this  ac- 
count, while  an  endeavour  is  made  to  prevent  their  recurrence  by  constitu- 
tional treatment,  it  is  desirable  to  check  the  development  of  each  individual 
boil,  which  may  be  done,  if  it  is  seen  sufficiently  early,  by  pulling  out  an 
eyelash  from  the  centre  of  the  little  pimple,  and  then  touching  it  with  a  fine 
point  of  nitrate  of  silver.  K  suppuration  cannot  be  prevented  a  poultice 
and  an  early  incision  will  be  desirable  ;  and,  if  there  is  no  special  indication 
for  constitutional  treatment,  the  administration  of  the  tincture  of  perchloride 
of  iron  will  often  prove  advantageous. 

Perverted  growth  or  direction  of  the  eyelashes,  by  which  they  are  brought  MalpoHi- 
into  contact  with  the  eyeball,  and  become  sources  of  irritation  and  even  ii^Sw.  ^^^ 
of  ulceration,  is  met  with  under  three  different  conditions :  first,  as  a  result 
of  hypertrophy  or  redundancy  of  growth ;  secondly,  as  a  result  of  incurva- 
tion of  the  tarsal  cartilage  by  the  contraction  of  inflammatory  products  in 
the  conjunctiva ;  thirdly,  as  a  result  of  displacement  of  the  cartilage  by 
muscular  spasm.  The  first  variety  is  most  commonly  a  remote  consequence 
of  a  slight  degree  of  blepharitis ;  the  second  is  a  remote  consequence  of  the 
more  severe  forms  of  conjunctivitis ;  the  third  occurs  chiefly  in  elderly 
persons,  is  confined  to  the  lower  lid,  and  occasionally  follows  operations 
upon  the  eye. 

Bedundancy  of  growth  of  cilia  is  usually  met  with  only  on  some  small  Rcdun- 
portion  of  the  margin  of  the  upper  lid,  and  generally  near  the  outer  canthus.  eyclMhes. 
The  superfluous  hairs  may  be  plucked  out  from  time  to  time  with  forceps ; 
and  if  this  is  done  frequently,  the  follicles   from  which  they  spring   will 
sometimes  undergo  atrophy.     In  other  cases  epilation  will  rather  tend  to  the 
production  of  a  more  active  growth ;  and  then  the  portion  of  cartilage  con- 
taining the  follicles  may  be  excised  without  sacriGce  of  skin,  or  the  follicles 
may  be  destroyed  by  including  them  in  a  thread  of  silk,  inserted  after  the 
manner  of  a  seton,  and  left  until  it  produces  suppuration.     When  the  car-  incurva- 
tilage  is  incurved  the  best  metho*d  of  treatment  is  to  split  it  into  an  anterior  tion  of 
and  a  posterior  layer,  by  the  careful  use  of  a  thin  and  keen  scalpel.     The  *^'' 

middle  portion  of  the  anterior  layer  may  then  be  excised  in  a  horizontal 
direction,  including  skin  and  orbicularis  muscle,  and  the  lower  strip, 
carrying  the  eyelashes,  may  be  transplanted  upwards  and  secured  by 
sutures,  leaving  the  lower  margin   of  the  posterior  layer   exposed.      No 
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dressing  but  the  dried  blood  is  required,  and  tbe  disfiguroinent  of  the  lid 
which  is  at  first  prodaced  will  be  rt'COA^ercd  from  in  the  course  of  a  fuw 
weeks,  leaving  the  hi^shes  pennaiiently  removed  from  the  eye.  The  inveraion 
of  the  lower  lid  bj  moscular  action  may  sometimes  be  overcome  by  tho 
application  of  sticking-plaistcr  or  of  contractile  collodion,  bat  will  more 
frequently  reqnii'c  the  excifilon  of  a  strip  of  skin  and  mnsele,  which  should 
be  very  narrow,  and  should  be  taken  from  immediately  below  the  tarsal 
margin.  When  inversion  followa  an  operation  upon  the  eye,  excision  of 
skin  should,  in  most  eases,  be  performed  without  delay,  as  otherwise  the 
mechanical  irritation  of  the  displaced  lashes  may  produce  disastrous  cou- 
scquences.  The  good  result  of  the  operation  depends  chiefly  on  the  removal 
of  the  marginal  portion  of  the  orbicnlaris  ;  and^  if  too  much  skin  Is  taken, 
absolute  eversion  of  the  lid  may  be  the  result, 

Eversion  of  the  lid  (commonly  called  eetropinm)  may  be  producer!  in  tiie 
way  already  mentioned,  by  tfie  contraction  of  inflammatoiy  exudations  ex- 
ternal ti>  the  cartilage,  by  the  contraction  of  cicatrices  on  the  face,  liy  redan- 
daucy  or  Iiyperti'opby  of  the  conjimctivaj  by  the  mere  weight  of  the  lid  in 
cases  of  paralyeia  of  the  portio  dum,  and  also,  sometimes,  in  aged  jieople  in 
whom  there  is  no  paralysis,  but  in  whom  the  orbicularis  is  very  feeble  and 
the  skin  looee  and  I'elaxed,  In  the  treatment  uf  wounds  about  the  face  the 
probable  action  of  cicatrioes  on  the  lids  must  be  considered,  and  contractioiijs 
must  as  far  as  possible  be  prevented  by  skin-grafting,  and  by  carefnl  atten- 
tion during  the  healing  process.  When  the  cicatrix  hajs  assumed  its  perma* 
n en t  condition  any  ectropium  which  has  been  prodaced  may  often  be  remc^died 
by  a  well-planned  plastic  ofxe ration.  The  treatment  of  paralyti<*  ectropium 
resolves  itself  into  that  of  the  paralysis,  whieh  may  sometimes  be  amemible 
to  the  judiciotia  application  of  a  continnoas  or  an  induced  galvanic  ciint?nt ; 
and  tlie  fonn  which  is  dne  to  conjunctival  hyperti*ophy^  or  to  mere  senile 
relaxation  of  parts,  nitty  olten  l>e  cured  by  the  contraction  of  a  conjunctival 
eschar,  made  by  tho  free  application  of  solid  nitrate  of  silver,  Ectropium 
should  always  be  remedied  if  possible,  for  it  is  not  only  a  conspicnooB  and 
nnsightly  deformity,  whieh  entails  much  inconvenience  by  interfering  with 
the  natural  course  of  tlie  tears,  but  it  also  exposes  the  eye  to  injury  from  the? 
absence  of  its  natui^l  protectors. 

Wounds  or  injuries  of  the  eyelids,  of  whatever  nature,  shonld  bd' 
ti'eated  on  tho  principle  of  preserving  ©very  fragment  of  skin,  and  of 
endeavouring  to  avoid  distortion  of  shape,  Cnts  or  lacerations  should  be 
carefully  cleansed  from  dirt  and  coagula,  their  edges  accurtitely  united  by  a 
sufheient  number  of  fine  sutures,  and  then  covered  by  a  crnst  of  styjitic 
colloid,  or  of  dried  blood  and  tincture  of  benzoin,  beneath  which  primary  union 
will  often  take  place  under  tho  most  unpromising  circumstances,  thanks  to 
the  vitality  and  vascularity  of  the  parts  concerned.  The  best  material  for 
eyelid  sutures,  especially  for  complicated  or  in-egularly  lacerated  wounds, 
for  which  many  are  required,  is  the  finest  platinnm  wire,  as  fine  as  human 
hair ;  and  it  may  be  conveniently  inserted  by  the  needles  which  arc  made 
for  thi^eading  the  smallest  bciuls.  When  wire  is  not  at  hand  human  hair 
makes  a  good  substitute^  except  that  its  elasticity  exposes  it  to  slip  when 
it  is  lieing  tied. 

The  condition  known  as  ptosis,  in  which  tho  upper  lid  is  partially  or 
entirely  closed,  may  bo  a  result  of  injnr)%  or  of  paralysis  of  tho  levator 
palpebne  muscle.  I  have  seen  one  instance  in  whieh  complete  ptosis  was 
produced  by  accident.     Ttie  patient,  a  lad  of  ten  years  old,  fell  down  in  such 
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a  manner  that  a  small  batswing  gas-burner  caught  beneath  his*  upper  lid, 
and  the  weight  of  his  body  tore  the  tarsal  cartilage  from  its  attach, 
ment  to  the  tendon.  Some  months  after  the  injury  I  made  an  incision 
along  the  upper  lid,  sought  for  and  recovered  the  muscle,  and  reunited  it  to 
the  cartilage  by  three  catgut  sutures.  The  result  was  entirely  successful, 
only  very  slight  drooping  of  the  lid  remaining.  When  ptosis  is  caused  by 
paralysis  it  is  often  recovered  from  under  the  influence  of  treatment  addressed 
to  the  nervous  affection  on  which  the  paralysis  depends ;  but,  failing  this,  an 
operation  may  be  required  in  order  to  reopen  the  eye,  and  to  enable  it  to  take 
part  in  vision.  The  most  successful  plan  is  to  make  a  single  horizontal 
incision  along  the  middle  of  the  fallen  lid,  to  detach  the  skin  upwards  and 
downwards,  to  excise  a  broad  strip  of  the  orbicularis  muscle,  and  to  unite 
the  edges  of  the  muscular  gap  by  catgut  sutures  without  any  sacrifice  of 
skin.  In  this  way  the  lid  may  be  effectually  lifted,  without  producing  the 
appearance  of  dragging  or  straining  which  follows  the  removal  of  skin,  and 
also,  if  the  operation  is  nicely  managed,  without  tilting  forward  the  lower 
margin  of  the  cartilage. 

Next  in  order  to  the  diseases  of  the  eyelids  come  those  of  the  conjunc-  Diseanosof 
tiva,  which,  after  lining  the  lids,  is  reflected  to  cover  the  surface  of  the  eye-  f**®  ^"' 
ball,  and  is  continued  over  the  cornea  by  its  epithelial  layer,  although  its 
other  elements  are  firmly  united  to  the  sclerotic  at  the  corneal  margin.  The 
conjunctiva,  as  a  mucous  membrane,  is  liable  to  infliunmation  attended  by 
increased  secretion,  which  may  assume  a  purulent  character,  and  may 
become  actively  contagious.  It  is  also,  as  the  external  covering  of  the  eye, 
exposed  to  irritation  by  atmospheric  dii-t  or  noxious  vapours,  or  by  the 
lodgment  of  foreign  bodies  upon  its  surface. 

Inflammation  of  the  conjunctiva  is  commonly  divided  into  the  simple  or  inflamma- 
catarrhal  and  the  purulent;  and,  although  these  two  forms  pass  into  one  **'"J''^**'® 
another  by  imperceptible  gradations,  the  distinction  is  not  without  practical  tiva. 
convenience.  In  simple  conjunctivitis  the  membrane  is  congested  and  some- 
what tumid,  and  its  secretion,  which  is  of  a  mucous  character,  readily  dries 
into  crusts  upon  the  eyelashes  and  the  margins  of  the  lids.  The  caruncle 
and  plica  semilunaris  are  somewhat  swollen,  there  is  a  certain  amount  of 
itching  or  smarting,  and  the  lids  become  adherent  duiing  sleep  from  the 
drying  of  the  viscid  secretion.  There  is  also  some  increase  in  the  flow  of 
tears,  but  there  is  no  tensive  or  deep-seated  pain,  no  impairment  of  vision, 
no  turbidity  of  the  cornea  or  diminution  of  the  lustre  of  the  iris,  no  irregu- 
larity or  sluggishness  of  the  pupil,  and  the  congestion  is  limited  to  the  con- 
junctiva, and  neither  extends  to  the  cornea  nor  to  the  fine  zone  of  sclerotic 
vessels  which  surrounds  the  corneal  margin.  The  latter  point  may  readily  be 
determined  by  finger-pressure,  through  the  medium  of  the  lower  lid,  which 
should  bo  first  pushed  up  so  as  partially  to  cover  the  cornea,  and  then 
made  to  glide  downwards  over  the  ocular  surface.  The  pressure  will 
empty  the  conjunctival  vessels  for  a  moment,  and  will  leave  a  pure  white 
track  right  up  to  the  corneal  margin.  This  track  will  be  instantly  effaced 
by  the  returning  blood ;  but  its  perfect  whiteness  in  the  neighbourhood  of 
the  cornea  is  the  point  to  be  observed,  and  shows  the  absence  of  any  ten- 
dency to  iritis.  In  order  to  see  that  there  is  no  encroachment  of  vessels 
upon  the  cornea,  it  is  best  to  examine  the  margin  with  a  magnifying  lens. 

Simple  conjunctivitis,  such  as  has  been  described,  is  a  trivial  affection,   Simple  or 
which   can   bo   cured  in   a  short   time  by   the   local  employment  of   any  ^^"'"^l* 
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metallic  asiringent,  and  which  yields  most  readily  to  the  freqaent  use 
of  a  comparatively  mild  applies noii.  A  solatton  of  nitrate  of  silrer,  of 
about  two  grains  to  the  ounce  of  distilled  water,  is  perhaps  the  most  effica- 
cioos ;  bat  its  tendency  to  stain  handkerchieCs  is  an  objection  to  its  nse^ 
a  solution  of  sulphate  or  chloride  of  zinc,  or  of  sulphate  of  copper,  will  nsoall] 
ful&l  every  indication.  The  lower  lid  should  be  drawn  down,  and  a  little 
of  the  lotion  should  be  applied  to  its  inner  surface,  by  means  of  a  gooeeqaiJl 
sooop.  A  solution  of  acetate  of  lead  would  be  equally  beneficial,  but  the  ap- 
plication of  a  salt  of  lead  to  the  eye  is  attended  by  the  objection  that,  if  tliera 
should  be  any  loss  of  corneal  epithelium,  an  opaque  white  deposit  of  car- 
bonate of  lead  may  be  left  upon  the  abraded  surface.  The  lotion  which  liaa 
been  beneficial  in  one  case  is  sometimes  preserved  by  a  patient,  to  be 
again  under  very  diflcrent  circnmstances ;  and  hence  an  application 
taining  lead  shonld  only  be  ordered  with  great  circumspection. 

When  conjunctiTitis  passes  beyond  this  simple  form,  and  prodacea  pumS 
lent  discharge  and  swelling  of  the  conjunctiva  and  eyelids,  it  often  becomes 
a  very  formidable  affection,  which  not  unfrcqueotly  leads  to  blindn^is  1 
interfering  with  the  nutrition  of  the  cornea  and  producing  sloughing 
necrosis  of  that  membrane.  The  chief  forms  of  ptimlent  conjunctivitis  are 
three  in  number,  the  infantile,  the  gonorrhoeal,  and  the  epidemic. 

The  first  of  these,  infantile  pa rn lent  ophthalmia,  commences  abont  the 
third  day  after  birth,  and  is,  in  most  cases,  clearly  due  to  inoculation  with 
the  vaginal  Kecretions  of  the  mother.  The  infiammation  rapidly  gains  in 
intensity,  the  conjunctiva  lining  the  eyelids  becomes  greatly  swollen,  the 
I  ids  are  puffy  and  red  eiternally,  and  a  profiise  discharge  of  thick  pus  is 
poured  out.  The  conjunctiva  covering  the  globe  is  always  much  congested  ; 
and  in  the  worst  casea  it  is  elevated  by  swelling,  and  overlaps  the  corneal 
mnrgin,  producing  the  condition  called  chemosis.  When  this  occurs  the, 
cornea,  which  derives  much  of  its  nourishment  from  the  conjunctival  vessel 
is  placed  in  great  danger.  It  soon  Ijecomes  turbid,  and  the  turbidity  may  aooi 
pass  into  necrosis.  In  neglected  cases  the  pus  dries  upon  the  palpebr 
margins  and  cements  them  together,  ao  as  to  retain  the  fresh  secretion  in  the 
conjunctival  sac,  where  it  distends  the  lids  and  presses  injuriously  upon  the 
eye.  The  seventy  of  the  affection  varies  much  in  different  cases,  and  may 
be  measured  by  the  swelling  of  the  lids,  and  by  the  viscidity  of  the  dis- 
charge. It  probably  depends  in  some  measure  upon  the  character  of  the 
vaginal  secretion,  and  also  upon  the  sti'ength  and  vital  resistance  of  the 
infant ;  and  on  both  grounds  the  worst  cases  arc  met  with  in  the  subjects  of  j 
inherited  syphilis.  When  the  inflammation  is  violent,  or  the  infant  disease 
or  weakly,  sloughing  of  the  cornea  may  take  place  very  rapidly  ;  but  when  ' 
the  ioflammatiori  is  moderate,  the  infant  vigorous,  and  the  discharge  thin  and 
as  if  mdco-purulent,  the  disease  may  even  wear  itself  out  harmlessly.  Under 
almost  all  ciirnmstanccs,  if  the  cornea  is  bright  and  clear  when  first  seen  by 
the  surgeon,  a  favoumble  prognosis  may  be  confidently  given.  If  the  oomea 
is  turbid  tlie  prognosis  muni  be  very  guarded  ;  and,  if  it  is  concealed  by  the 
swelling  of  the  lids,  no  opinion  must  be  haziirded  until  it  can  be  seen. 

As  long  aa  the  cornea  retains  its  integrity  the  treatment  required  is 
cleanliness,  and  the  regular  application  of  an  astringent;  and  if  properljj 
carried  out  it  is  not  too  much   to  say  that  this  treatment  will  be  invariably' 
successful.      The    lids    being   separated    by    the    fingers,   a    small    stream 
of  warm  water  may  be  allowed   to  trickle  gently  between   them  from  a 
sponge,  being  received  at  the  side  of  the  face  in  a  basin,  untD  all  discbarge 
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is  washed  away.  The  lids  must  be  gently  pressed  with  a  soft  absorbent 
handkerchief,  to  remove  water  from  the  conjunctival  sac,  and  then  a  few 
drops  of  a  solution  of  nitrate  of  silver,  of  the  strength  of  two  grains  to  the 
ounce  of  distilled  water,  must  be  suffered  to  fall  between  them.  Lastly, 
the  margin  of  the  lids  must  be  effectually  anointed  with  spermaceti  oint- 
ment or  with  almond-oil,  to  pi-event  their  adhesion  from  the  drying  of  the 
discharge ;  and  the  whole  proceeding  must  be  repeated  every  four  hours. 
In  a  very  short  time  manifest  improvement  will  take  place ;  and  the  appli- 
cations may  be  made  less  frequently,  but  they  must  not  be  entirely  dis- 
continued until  the  cure  is  complete. 

If  the  infant  is  the  subject  of  inherited  syphilis  mercurial  inunction  Mercurial 
should  be  practised.  For  this  the  best  method  is  to  spread  half  a  drachm  "°"nc*^»o"- 
of  blue  ointment  on  a  strip  of  flannel,  and  to  button  it  round  the  abdomen, 
renewing  the  ointment,  on  the  same  piece  of  flannel,  every  day.  If  the 
infant  is  feeble  it  may  take  half  a  drachm  of  cod-liver  oil,  with  a  drop  of 
liquor  cinchonee,  twice  a  day;  and  if  the  mother's  milk  is  deficient  in 
quantity  or  quality,  a  wet-nurse  should  be  procured,  or  careful  hand-feeding 
should  be  had  recourse  to.  It  is  seldom  enough  for  the  surgeon  to  be  con- 
tent with  verbal  instructions,  but  he  must  show  the  nurse  how  the  nitrate  of 
silver  lotion  is  to  be  applied,  and  must  carefully  supervise  the  arrangements 
for  the  feeding. 

When  the  cornea  is  already  turbid  the  same  kind  of  treatment  must  be  Implication 
pursued,  and  if  sloughing  does  not  occur  the  turbidity  will  in  most  cases 
clear  away  in  the  course  of  time,  if  not  entirely,  yet  sufficiently  to  leave  use- 
ful vision.  If  only  a  small  portion  of  the  cornea  should  perish,  recovery  may 
still  take  place,  leaving  the  curvature  of  the  membrane  altered  and  flattened, 
the  iris  adherent  to  the  cicatrix,  and  the  pupil  more  or  less  closed  or  displaced. 
When  the  corneal  slough  is  extensive  the  result  is  the  condition  called  com- 
plete staphyloma,  in  which  the  iris  becomes  blended  with  the  cicatrix,  and 
projects  as  a  bluish- white  prominence  in  the  situation  of  the  cornea.  In  such 
cases  perception  of  light  is  often  preserved,  but  never  vision  of  objects ;  and 
the  subjects  of  this  misfortune  form  a  very  large  proportion  of  the  inmates 
of  our  blind  asylums  and  similar  institutions.  It  should  never  be  forgotten, 
especially  by  those  who  are  engaged  in  obstetric  practice,  that  no  case  of 
corneal  staphyloma  would  ever  occur,  as  a  result  of  infantile  purulent  oph- 
thalmia, if  that  malady  were  always  promptly  and  properly  treated.  The 
medical  attendant  of  a  lying-in  woman  should  always  leave  orders  that  he 
must  be  summoned  without  delay,  if  any  inflammation  of  the  child's  eyes 
should  be  perceived. 

GonorrhcBal  ophthalmia,  in  its  symptoms,  course,  and  termination,  greatly  Conor- 
resembles  the  infantile  variety.  As  its  name  implies,  it  occurs  only  in  thalmia. 
adults,  or  at  least  only  in  those  who  have  been  in  contact  with  the  secretion 
of  gonorrhoea.  It  is  generally  believed  to  be  the  result  of  direct  inocu- 
lation with  the  urethral  disharge,  and  is  doubtless  often  produced  in  this 
way.  It  is  thought  by  some  to  be  occasionally  part  of  the  original  disease 
independently  of  inoculation,  and  I  have  seen  a  few  cases  which  rather  tend 
to  this  conclusion,  although  inoculation  would  be  very  difficult  to  disprove. 
In  the  treatment  of  gonorrhoea,  more  especially  of  a  first  attack,  it  is  always 
desirable  to  caution  the  patient  about  his  eyes,  so  that  he  may  neither  rub 
them  with  fingers  soiled  with  urethral  discharge  nor  throw  a  drop  of  dis- 
charge directly  into  one  of  them  (a  thing  which  I  have  known  happen)  by 
shaking  the  penis.    It  is  an  important  difference  between  infantile  and  gonor- 
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rhtuiil  oplilhalniiii  that  the  latter,  either  from  the  esseutuil  nature  of  the 
fiilwtion,  or  from  the  difTerent  character  of  the  mticous  membrane  in  the 
iidult,  is  much  leas  amenable  to  treatment  tlian  tlio  for  trier,  so  that  a  ver 
guax'dcd  prognosis  should  be  given  in  every  ease.  In  old  times  the  treat-" 
ment  of  goeorrhceal  ophthalmia  was  of  the  most  heroic  descriptioa,  inclndiug 
bleeding  from  the  arm,  the  application  of  many  leeehes  to  the  temples,  tho 
ndminiatmtion  of  purgatives  and  mercury,  and  the  enforceraeDt  of  an  anti- 
phlogistic regimen.  Under  this  method  the  cornea  usually  sloughed ;  and 
the  credit  of  introducing  a  more  rational  system  m  due  to  Mr.  Dixon,  who 
perceived  that  sloughing  was  the  danger  chiefly  to  be  guarded  against,  and 
that  the  beat  way  of  guarding  against  it  was  by  stimalants  and  a  generous 
diet.  Yon  Graefe  care  fully  studied  the  question  of  local  medication,  and 
laid  down  rules  for  the  application  of  nitrate  of  silver,  which,  if  they  are 
careliilly  observed,  will  conduct  most  cases  to  a  successful  termination.  The 
tirst  principle  of  treatment,  when  only  one  eyo  is  affected,  is  to  prot^sct  the 
other  from  accidental  inoculation.  For  this  purpose  the  sound  t^'e  should  be 
covered  with  a  piece  of  waterproof  tissue,  gammed  down  to  the  skin  by  col- 
lodion, and  over  this  a  compress  and  bandage  should  \yo  applied.  A  still 
better  protection  has  lately  l^een  introduced  at  the  Moorfields  Eyo  Hospital, 
and  consists  of  a  watch-glass  inserted  into  a  piece  of  waterproof  tissoep 
which  is  spread  with  adhesive  plaster.  The  sound  eye  being  covered,  the 
surgeon  takes  a  solution  of  nitrate  of  silver,  of  about  a  scruple  to  the  otmcc, 
or  still  better,  a  solid  stick  of  a  compoand  made  by  fusing  together  one 
part  of  nitrate  of  silver  and  three  parts  of  niti*ate  of  potash.  The  eyelids 
being  eveHed  and  cleansed  from  tbscharge,  their  inner  sitrfacefi  are  carcinlly 
J  aintcd  over  with  the  sohition,  or  touched  in  every  part  with  the  stick ;  and 
then,  after  a  few  moments,  liefore  they  are  released,  the  superfluoas  nitrate 
of  silver  is  decomposed  by  a  bruahful  of  a  solution  of  common  salt,  which, 
in  its  turn,  is  washed  away  with  water.  The  nitrate  of  silver  should  be  so 
applied  as  to  produce  only  a  superficial  eschai*,  extending  no  deeper  than  the 
epithulinoi,  and  sparing  the  basement  membrane,  and  it  should  not  bo  suffered 
to  come  into  contact  w^ith  the  cornea.  The  application  should  be  renewed  as 
often  as  the  superficial  eschar  is  cast  oflT,  which  will  generally  be  about  every 
eight  houis.  It  will  occasion  acute  j»ain,  and  hence,  more  especially  in  bad 
cases,  in  which  the  Hds  are  brawTiy,  nnich  swollen,  difficult  to  evert,  and 
slippery  frtmi  discharge  when  they  are  everted,  it  is  often  desirable  toad- 
minister  an  annpsthetic,  and  to  hold  the  margin  of  the  upper  lid  with  toothed 
forceps,  in  the  intervals  between  successive  cauterisations,  unless  the 
patient  is  sleeping,  the  conjunctival  fcac  should  be  frequently  and  gently 
syringed  out^ — perhaps  every  hour — with  a  weak  solution  of  chloride  of  zinc, 
of  one  or  two  graina  to  the  ounce ;  and,  as  the  local  s^^iptoms  abate,  tlie 
nitrate  of  silver  may  l>e  laid  aside  and  the  strength  of  the  zinc  lotion 
increased. 

While  snch  is  the  local  treatment  as  far  as  the  eye  is  concerned-,  tlie 
constitutional  state  and  the  uit^thritia  shoukl  also  receive  attention.  For 
tlie  latter  it  is  best  to  use  very  weak  astringent  injections,  and  to  abandon 
any  internal  remedies,  such  as  copaiba,  which  might  interfere  with  apjKrtit« 
or  digestion.  iThe  diet  should  be  nourishing  but  unstimulating,  and  means 
should  1m?  taken  to  allay  pain  and  to  proems  sleep.  Ah  already  stated,  the 
chief  risk  attendant  upon  the  ophthalmia  is  that  of  sloughing  of  the  cornea, 
which  is  produced  partly  by  the  mcchjmical  arrest  of  its  blood-supply,  and 
partly  also,  in  all  probability,  by  the  depressed  state  of  the  general  bodily 
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nutrition,  or  even,  in  some  cases,  by  the  septic  influence  of  the  gonorrlia3a 
itself.  In  order  to  obviate  the  effects  of  these  conditions,  the  administration 
of  quinine,  in  doses  of  two  or  three  grains  three  times  a  day,  will  generally 
be  desirable. 

When  the  swelling  of  the  ocular  part  of  the  conjunctiva  is  very  thick  and  Scannca- 
firm,  the  cornea  will  be  exposed  to  additional  danger,  and  in  such  cases  it 
is  desirable  to  divide  the  swollen  tissues  freely,  by  three  or  four  incisions 
radiating  from  the  corneal  margin,  and  carried  well  down  to  the  sclerotic. 
Such  incisions  may  be  conveniently  made  with  scissors,  which  do  not  expose 
the  sclerotic  itself  to  any  danger  of  being  divided. 

When  sloughing  of  the  cornea  takes  place  it  will  sometimes  be  universal,  siougbing 
destroying  the  whole  of  the  membrane,  and  leading  to  collapse  and  wasting  of  cornea, 
of  the  globe,  or  to  the  formation  of  a  complete  staphyloma,  in 
either  case  with  total  loss  of  sight.  More  frequently  it  is  only 
partial  as  regards  its  superficial  extent,  but  it  usually  goes  on  to 
perforation,  after  which  improvement  commences,  and  the  result- 
ing ulcer  heals,  leaving  an  opaque  cicatrix,  to  which  some  portion 
of  the  iris,  and  more  or  less  of  the  pupillary  margin,  are  firmly 
and  inseparably  adherent.  When  tliis  happens  vision  will  lie 
more  or  less  impaired,  according  to  the  position  of  the  cicatrix, 
to  the  degree  of  flattening  of  the  cornea  which  has  been  produced 
by  its  contraction,  and  to  the  extent  of  the  incarceration  of  the 
pupil ;  and  the  flattening  of  the  cornea  often  seriously  limits  the 
improvement  of  sight  wliich  may  be  gained  by  placing  an  arti- 
ficial pupil  behind  some  still  transparent  part.  It  is,  therefore, 
highly  important  to  prevent  perforation  of  the  cornea,  and  this 
may  often  be  done  by  paracentesis  of  the  anterior  chamber  at  the 
corneal  margin,  the  artificial  evacuation  of  the  aqueous  humour 
having  a  tendency  to  prevent  the  extension  of  the  sloughing 
process,  and  arresting  it,  as  spontaneous  perforation  arrests  it, 
probably  by  diminishing  the  pressure  from  within.  Paracentesis  Parflcento- 
of  the  anterior  chamber  should  be  performed  at  the  corneal  ""♦^^•q. 
margin  on  the  outer  side,  by  a  puncture  from  any  sharp  instru-  chamber, 
ment,  and  by  the  subsequent  insertion  of  a  blunt  probe,  so  as 
to  press  back  the  posterior  lip  of  the  little  wound,  to  allow  the 
aqueous  humour  to  escape.  It  is  most  safely  performed  by  the 
aid  of  the  special  needle  made  for  the  purpose,  and  shown  in 
Fig.  323.  This  needle  has  a  stop  or  shoulder  to  arrest  its  pene- 
tration, so  that  it  can  wound  neither  the  iris  nor  the  lens ;  and 
a  probe  for  opening  the  puncture  is  mounted  on  the  same  handle. 
It  is  best  to  have  the  patient  recumbent,  and  the  operator,  stand- 
ing behind  his  head,  should  raise  the  upper  lid  and  lock  it  under 
the  orbital  margin  with  two  fingers,  which  should  also  rest 
against  the  inner  side  of  the  eyeball  to  check  rotation  inwards. 
The  point  of  the  needle  should  then  be  thrust  through  into 
the  anterior  chamber  at  the  spot  indicated ;  and,  in  most  cases, 
the  puncture  should  be  re-opened,  either  with  the  needle  or 
Pio  82»  ^^^  *^®  probe,  twice  daily,  until  healing  of  the  ulcer  has  com- 
menced. 
Whenever  there  is  considerable  loss  of  corneal  substance,  even  although  Flattening 
there  may  be  no  perforation,  a  certain  amount  of  flattening  of  the  cornea  must  ®*  ®®'"^** 
be  expected  ;  and  whenever  perforation  has  taken  place  the  cicatrix  will  be 
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likely  to  become  promiDent  under  the  influence  of  the  pressare  from  within 
wtnch  is  producetl  bj  the  action  of  the  recti  muscles.  In  order  to  obiriate  ibis 
tendency  the  eye  shoold  be  supported,  during  the  whole  period  of  helping  of 
an  ulcer  which  has  perforated,  by  the  careful  application  of  a  pad  of  carded 
cotton- wool,  retained  by  a  compressive  bandage. 

The  purulent  ophthalmia  of  infancy,  and  the  purulent  ophthalmia  of 
gonorrhoea,  are  alike  highly  oontagioaSy  and  would  be  likely  to  be  communi- 
cated in  their  moat  virulent  forma  by  any  conveyance  of  their  discharges  to 
the  conjunctiva  of  a  healthy  eye.  But  as  a  matter  of  fact,  on  account  of  the 
precautions  taken  with  regard  to  them,  they  are  seldom  propagated  in  this 
way;  and  the  term  contagious  ophthalmia  is  used  almost  exelaaively  to 
denote  an  epidemic  form  of  conjunctivitis  which  is  said  to  have  prevailed 
in  Egypt  from  time  immemorial,  and  to  have  been  introdnoed  int^i  Europe 
by  the  Frencli  army  in  the  beginning  of  tliis  century.  Epidemic  con- 
junct ivi  tin  may  assume  every  degree  of  severity,  from  the  most  trivial 
catarrlial  form,  which  is  cnrable  by  an  astringent  lotion  in  a  few  hours, 
til  the  most  severe  and  destructive  suppurative  Lnflammation.  In  hospital 
practice  it  is  very  common  to  see  conjunctivitis  of  no  great  severity  run 
through  a  family,  or  even  to  see  it  prevail  in  a  particular  street  or  group  of 
buildings  ;  and  the  tendency  to  pus-formation  will  nsnally  be  much  more 
marked  in  some  patients  than  in  others.  When  the  malady  appears  in  large 
communities  who  are  living  under  insanitary  conditions  it  usually  spreads 
with  great  rapidity,  and  assumes  a  highly  dangerous  character.  The  most 
remarkable  examples  of  this  tendency  have  l)een  furnished  by  regiments  and 
by  large  schools,  more  especially  schools  for  pauper  children.  Both  in  regi- 
ments and  in  schools  it  has  been  found  that  circumstances  generally  pre- 
judicial to  health,  such  as  over-crowding,  imperfect  ventilation,  want  of 
cleanliness,  and  improper  feeding,  hava  a  tendency  to  produce  the  develop- 
ment in  the  conjunctiva  of  bodies  which  are  known  as  *  sago-grain,'  or 
follicular  granalations;  and  that  the  presence  of  these  granulations  involves 
a  peculiar  vulnerability  to  the  causes  by  which  contagious  ophthalmia  m  pro- 
duced. The  granulations  themselves  arc  chiefly  found  about  the  reflection 
of  the  conjunctiva  from  the  outer  part  of  the  lower  lid  to  the  surface  of  the 
eyeball ;  and  they  appear  as  small,  rounded,  pellucid  prominences.  In  their 
essential  nature  they  are  strictly  analogous  to  enlarged  glands,  and  they 
consist  of  aggregations  of  lymph-cells,  the  connective  tissue  between  which 
has  undergone  absorption  or  displacement.  Sporadic  cases  of  follicular 
granulations  arc  frequently  met  with  even  among  people  of  good  surround- 
ings, and  the  granulations  may  shrink  and  disjippear  without  pitxiuci: 
ophthalmia.  But  they  are,  nevertheless,  a  delicate  test  of  the  sanitary 
of  a  community  ;  and,  when  contagious  ophthalmia  appears  in  a  school  or 
regiment,  all  iyes  should  be  eatamined  for  granulations,  and  all  in  which  they 
are  present  should  at  once  be  taken  under  treatment.  For  the  granulations 
themselves  it  is  only  necessary  to  touch  the  conjunctiva  at  intervals  with 
some  stimulating  application ;  and  there  is  probably  none  better  than  the 
so-called  lapis  dwinm,  a  mixture  of  equal  parta  of  sulphate  of  copper,  nitrate 
of  potash,  and  alum,  fused  together  and  run  into  a  mould.  The  resulting 
stick  may  be  boated  at  one  end  over  a  gas- flame,  and  its  fused  external  parts 
wiped  away,  until  it  is  shaped  to  a  smooth  and  taficring  point,  which  can  be 
applied  conveniently  to  all  the  wrinkles  of  the  conjunctival  membrane.  The 
lapis  occaaions  some  smarting,  esf>ecially  at  the  fii'st  few  applications;  but 
this  may  l>e  diminished  by  holding  down  the  lid  nidil  theelFi^ct  has exliausted 
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itself  epoii  the  palpebral  cofijtinctiva,  and  also  hy  bathing  witli  cotil  water 
inrmediah'ly  aftorwank.  It  is  siiflkieiit  to  make  the  ajipli cation  once  daily  ; 
antl,  HH  tho  granulations  diminish  in  size,  the  intervals  may  be  increased.  In 
the  coarse  of  two  or  tbree  weeka,  in  favourable  cases,  the  enlargements  will 
be  absorbed  and  will  disapjiear. 

In  the  treatment  of  the  conjonctivitis  itself,  whether  or  not  it  has  been  Treatment 
preceded  by  the  presence  of  gramjilatianft,  the  practitioner  mnst  be  mainly  SJi  i^^^^'l 
l^nidcd  by  the  severity  of  the  iiflectioiij  by  the  amount,  and  apparent  density  Jmiciivitis, 
of  the  swelling  of  the  ocolar  conjnneliva,  and  by  the  presence  or  ahbenoe 
of  turbidity  or  irregnlai'ity  of  the  corneal  epithelinm,  or  of  a  tendency  to 
the  passage  of  vessels  from  the  conjuticiiva  to  the  cornea.  It  is  first  of  all 
necessary  to  ascertain,  in  every  case,  that  the  disease  is  not  due  to  the  pre- 
sence of  a  foi^eign  l>ody,  and  the  next  point  is  to  observe  whether  the  inihim- 
nmtion  show*s  ajiy  tendency  either  to  spn^ad  to  the  cornea  or  to  interfere  with 
its  nutrition.  In  very  acnte  forms,  with  much  swelling  and  profuse  discliarge, 
the  ocular  conjunctiva  soon  overlaps  the  cornea,  its  in  gonorrhoeal  oplithalmia ; 
and  in  proportion  to  the  bnlk  of  the  resulting  chemosis,  and  to  the  firmnesa 
of  the  eflfased  material,  it  tbreatens  the  life  of  the  corneal  tissue,  and  some- 
times produces  rapid  necrosis,  without  antecedent  inflammation.  In  other 
cases,  less  severe  in  degree,  there  is  an  ear!y  tendency  to  the  development  of 
a  vascular  keratitis,  and  fine  twigs  and  loops  of  newly-foiTned  vessels  mny 
be  seen  encroacldDg  upon  the  cornea,  especially  at  its  npper  and  lower  por- 
tions. In  others,  again,  there  is  a  tendency  to  corneal  ulceration  of  an 
inflammatory  character,  the  first  evidence  of  which  is  fiirnished  by  irregn- 
lanty,  roughness,  and  duhiess  of  the  epithelium  at  the  margin.  When  these 
conditions  ai'e  absent^  when  the  swelling  of  the  lids  is  not  excessive,  and  when 
the  cornettlepitheliimi  is  bright  and  nndisturbed,  the  treatment  resolves  itself 
into  the  employment  of  metallic  astringents.  Among  these  a  solution  of 
acetate  of  lead  is  perhaps  the  best;  but,  on  account  of  the  already  mentioned 
danger  of  applying  it  to  any  case  in  which  the  corneal  epitheliam  is  abraded, 
and  in  which  it  w^ould  lead  to  the  formation  of  an  opaque  deposit  of  car- 
bonate, it  is  generally  safer  to  use  the  sulphate  of  copper,  or  the  sulphate  or 
chloride"  of  zinc,  or  the  nitrate*  of  silver ;  or  the  sulphate  of  copper  may  be 
applied  in  the  form  of  lapis  divinus.  In  some  instances  it  will  he  found 
desirable  to  vary  the  astringent  from  time  to  time,  care  being  always  taken 
not  to  select  one  of  too  active  a  character,  and  to  limit  its  operation  as  far 
as  possible  to  the  eyelids  and  the  pilpehral  folds. 

In  the  more  severe  forms,  with  profuse  purulent  diseharge  and  early  and 
considerable  swelling,  it  is  found  that  the  stronger  astringents  ai^  not  well 
home  at  the  commencement  of  the  disease,  and  that  sedatives  are  first 
required.  In  such  cases  Von  Gi'aefe  strongly  recommended  the  application  of 
liquor  chlori,  as  a  step  towards  astringents  of  a  more  active  character  ;  and 
this  remedy  appears  to  have  the  incidental  advantage  of  destroying  the 
infective  quality  of  the  secretion.  It  should  be  dropped  into  the  eyes  tw*ice 
daily,  and  the  resnlta  of  its  employment  should  bo  watclied  with  the  greatest 
care.  If  the  conjunctival  swelling  shows  a  tendency  to  become  more  dense, 
or  if  there  are  symptoms  threatening  the  spreading  of  inflammation  to  the 
cornea,  then  the  liquor  eblori  must  be  laid  aside  in  favour  of  atropine  and 
soothing  fomentation*^.  If,  on  the  contrary,  the  conjunct iv^a!  swelling  becomes 
more  lax  and  voluminous,  and  the  secretion  more  abundant,  then  the  liquor 
chlori  should  be  superseded  by  the  diluted  solid  nitrate  of  silver,  applied  ajs 
directed  for  the  gouorrha'al  form  of  the  aflectirm ;  and  this  in  its  turn,  as 
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thc!  condition  of  tire  patient  improves,  shoald  be  saperBeded  by  aolntious  of 
the  siUts  of  copper  or  zinc. 

Bearing  In  mind,  then,  that  it  is  impossible  to  draw  any  lioe  of  demar- 
cation between  the  mildest  form  of  conjunctivitis  and  the  most  severe 
purulent  ophthalmia,  and  that  the  successful  treatiHent  of  each  case  will 
depend  upon  a  correct  appreciation  of  its  stage  and  its  tendencies,  and  upon , 
accnrate  observation  of  the  effects  of  the  first  remedies  selected,  it  may 
be  laid  down  as  a  ^neral  pHnciple  that  all  mild  forms  will  bear  metallic 
astri agents  from  the  beginning,  and  will  often  be  readily  cured  by  them. 
The  more  severe  forms  display  an  early  ])eriod  of  acute  irritation,  in  whicli 
any  Btimnlation  would  be  mischievous,  and  w^ould  increase  the  severity  of 
the  att^uik.  This  period  must  be  tided  over  by  the  local  use  of  atropine  and 
hot  fomentations,  aided  by  such  regimen  and  general  treatment  as  the  state  of 
the  health  may  require.  It  may  lead  either  to  a  brawny  swelling  of  the 
conjunctiva,  with  thin  discharge  and  a  tendency  to  corneal  death  or  inflam- 
mation, or  to  a  voluminous  and  lax  swellings  wiih  discharge  of  a  purulent 
character.  The  former  condition,  when  of  a  pronounced  kind,  forbids  the 
use  of  local  stimulation ;  the  latter  requires  the  repeated  destmction  of  the 
epithelium  by  caustic. 

When  the  cornea  becomes  ulcerated,  if  the  ulcers  threaten  to  perforate, 
the  treatment  by  paracentesis  must  lie  Imd  j-ecourso  to.  Ulcers  which  do  not 
thi-eatcn  to  perforate  ix?quirc  at  first  no  modification  of  the  plans  already 
mentioned ;  but  as  soon  as  a  process  of  repair  commences  it  may  be  pi-omoted 
by  various  loral  appliciitions,  whiehneed  not  interfere  with  those  required  by 
the  conjunctiva.  Among  these  the  first  place  may  bo  given  to  Pagensteehers 
yellow  oxide  of  mercury  ointmenti  or  to  dry  calomel  sprinkled  over  the 
cornea  in  small  quantity ;  or  Br.  Williams's  citrine  ointment  may  be  tried 
(in  which  olive-oil  is  replaced  by  cod-liver  oil),  or  one  containing  a  little  red 
oxide  of  mercury  or  a  little  sulphiiret  of  ai^enic. 

Whatever  may  bo  the  fate  of  the  cornea,  the  subsidence  of  the  acute  stage 
of  the  disease  may  lead  either  to  perfect  recovery  or  to  a  state  of  chronic 
inllammatiDn  of  the  conjunctiva,  in  which  there  is  great  liability  t<>  frequent 
ivlapses,  and  a  tendency  to  hyperplasia,  which  shows  itself  in  an  exuberant 
crop  of  secondary  grannlationfl  in  the  palpebral  folds  and  on  the  lining  of 
the  lids.  These  gi^nnlations  diBer  from  the  follicular  or  sago-grain 
gran ulati one  both  in  appearance  and  in  nature;  and  they  are  a  resalt 
of  hyjx^rtrophy  of  the  conjunetival  papilli:e,  which  are  strictly  analogous  to 
those  of  thu  dermis  The  eyelids  become  ^nllous  over  their  whole  internal 
aspect.,  and  the  jmlpehral  folds  may  be  almost  shaggy  with  enlai^d  and 
vascular  papill®.  In  process  of  time  the  tendency  to  relapse  dies  out, 
but  the  papillro  i-emain,  and  may  assume  a  warty  appearance,  while  the 
fiubconjnnctival  tissue  becomes  thickened  and  indurated.  Such  a  state  is 
apt  to  occasion  the  development  of  vessels  beneath  the  corneal  epithclinm, 
and  these  vessels  are  sometimes  so  numeroas  and  so  closely  set  that  they 
produce  opacity  and  loss  of  sight.  In  order  to  prevent  such  an  occurrence 
the  stage  of  improvement  from  the  acute  attack  requires  to  be  carefully 
watched,  and  the  application  of  nitrate  of  silver  should  be  regularly  made 
for  some  time  after  the  violence  of  the  disease  is  exhausted.  When  the 
nitrate  is  at  last  laid  aside  it  must  be  replaced  by  the  long-continoed  use  of 
some  n^ilder  applii  ation,  as  by  a  lotion  containing  some  salt  of  zinc  or  lead 
or  copper.  The  mofit  disiistri>ns  i*e8ults  ai*©  often  produced  in  eases  in  which 
grannlations  in  the  fmlpebml  folds  are  neglected  oi*  safTejvd  to  escape  noticcv 
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because  ttiey  undergo  in  course  of  time  a  gratiual  degeneration  and  contrac- 
tion, by  wliicli  the  cartilages  of  the  npper  Mils  become  mcurved,  and  the  ciJia. 
are  brought  into  contact  with  the  eye.  The  eases  of  chronic  trichicasis  which 
frequent  oar  hospihils  have  nearly  ahvays  thiB  history.  The  tai-sal  cartilages 
are  shortened^  thickened,  and  nnduly  convex  ;  and  on  everting  the  lids  the 
conjunctiva  is  seen  to  be  crosse<l  by  hard  dense  lines  rctsemhling  cicatrices. 

When  contagions  ophthalmia  makes  its  appearance  in  any  public  institu-  Ti^atinrnt 
tion,  or  in  any  body  of  people  living  ondcr  similar  conditions,  the  surgeon  ?^^^^^"^'|j. 
should  at  once  recognise  the  gravity  of  the  evil,  and  should  enforce  the  most   tbulmia  in 
stringent  precautiofis  to  prevent  the  spreading  of  the  malady.     In  the  fir^t  s^t^^|(^„' 
place,  the  patients  should  be  entiji>ly  separated  from  the  umiffected  jjcrsons ; 
and  the  latter  shotdd  be  examined  for  follicular  granulations,  which  should 
be  subjected  to   load   treatment  whenever   they  are  found.      The  general 
c^jnditions  of   living  should  be  considered,  with  especial   reference  to   the 
quantity  and  quality  of  food,  the  ventilation  of  dwelling-roonis  and  dormi- 
tories, and  the  cubic  space  allotted  to  eacsh  person.     The  ordinary  means  of 
communication  of  ophtlmlmia,  especially  by  a  community  of  washing  an-ange- 
ments,  should   be  rememlxn'ed  and  guarded  against ;  and  the  treatment  of 
the  inflamed  eyes  should  not  only  be  conducted  with  the  grualA-^st  care,  to  dis- 
criminate the  Hpceial  requirements  of  each,  but  should  be  eontbiued  until  no 
trace  of  mischief  is  left  lurking  in  the  pilpebral  folds. 

In  every  epidemic  of  conjunctivitis  we  meet  with  a  few  cases  in  which  Diphthe- 
the  discharge,  instead  of  resembling  ordinary  pus,  is  coherent  or  fibrinous,  r^^^y||"|^ 
so  that  it  can  be  peeled  ofl'  in  strips  from  the  coujmictiva,  leaving  a  bright 
red  surface,  which  is  usually  dotted  over  with  bleeding  points.  These  cases 
Teqnir©  no  modification  of  treatment,  but  they  are  wortliy  of  notice,  because 
they  have  often,  and  erroneously,  been  termed  *  diphtheritic/  True  diph* 
theritrc  conjunctivitis  does  not  appear  to  be  known  in  England,  but  it  is  not 
uncommon  in  Berlin  and  other  part^j  of  Germany,  and  haa  been  described  by 
many  German  writers.  The  diphtheritic  fibrinous  eflnsion  does  not  occur  on 
the  conjunctival  surfaces,  but  in  the  interstices  of  the  subconjunctival  tissue. 
The  prominent  symptoms  are  great  pain,  heat,  and  swelling  of  the  eyelids, 
with  distension  of  the  subconjunctival  tissue  by  a  pale,  firm,  bi-awny  eflusiun, 
which  ameats  the  local  circulation  and  threatens  the  cornea  with  speedy 
destruction  by  necrosis.  The  prognosi^s  is  excessively  unfavourable,  and  the 
treatment  must  be  conducted  on  the  general  principles  already  laid  down, 
with  the  addition  of  com  presses  wrung  out  of  iced  water  in  the  cai*ly  stages, 
to  relieve  the  heat  and  pain.  At  a  later  period  hot  fomentations  will  pro- 
mote vascnlarisation  and  repair  of  tissue,  and  the  internal  use  of  mercury  is 
eaid  often  to  have  been  beneficiaL 

A  familiar  form  of  inflammation  of  the  conjunctiva  is  that  whicli  is  Pblyc to- 
associated  with  the  com-se  of  the  little  pimples  known  us  *  phlyctenule.'  hJli^t^iviyi, 
FhlyctenuliB  appear  to  resemble  follicular  granulations,  in  that  they  are 
ensentially  abnoiraal  aggregations  of  lymph-cells,  but  they  are  seated  on  the 
ocular  instead  of  the  palpebi-al  conjunctiva,  and  they  undergo  inflammation 
and  ulcuratioo.  Each  phlyctenularuns  its  course  in  about  eight  days.  The 
elevation  throws  out  fiuid  at  its  summit  and  becomes  a  vesicle,  wbich  bursts 
and  forms  a  small  ulcer,  the  ceutre  of  which  is  covered  by  a  tenacious  film  of 
bnflT-coIoured  material.  This  undergoes  disintegration  and  is  east  ofi",  and 
then  the  ulcer  heals.  The  phlyctenuhe  may  be  either  single  or  multiple,  and 
they  often  appeal*  in  successive  crops.  The  formation  of  each  vcaicio  is 
attended  by  some  burning  or  stinging  pain,  wbich  subsides  when  rupture  has 
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taken  placG,  and  Is  Bucceedcd  only  by  sncli  KensEitloiis  of  itching  or  disooauorC 
ad  may  bo  dne  to  tlie  timount  ol'  Jitteudant  coiijtitictivitis.  Phlyctenulie  may 
occur  in  the  cornea,  but  their  most  common  stut  is  in  the  ocuhir  conjunctiva, 
just  beyoDd  the  corneal  mar^^in.  A  single  one  hardly  requires  any  other 
treatment  than  rest  of  the  affected  eye  and  the  applieatiou  of  a  weak  astringent 
lotion  ;  but  recurront  phlyctenulaj  point  to  disorder  of  the  gencnil  nntritioti, 
and  either  to  ^oractlung  fanlty  in  the  liabits  of  Hfo  or  to  some  nnfairneea 
in  the  conditions  under  which  the  eyes  are  exerted, 

Tlie  conjunctiva  may  bo  the  seat  of  morbid  growths  of  varions  kinds, 
among  which  may  Ik;  roenlioned  dermoid  and  sarcomatous  tumours,  the 
former  sometimes  bearing  haira.  Such  growths,  if  they  are  increasing,  or 
unsightly  or  inconvenient,  may  bo  pinched  op  and  removed  bj  scissors,  the 
resulting  conjunctival  wound  being  closed  by  a  point  of  fine  suturo.  If  the 
wound  is  large  the  conjunctiva  should  be  dissected  from  the  sclerotic  on 
either  side,  so  that  the  edges  may  come  together  more  readily.  It  is  not 
uncommon  to  see  subconjunctival  culloetions  of  fat  or  of  yellow  fibrous  , 
tis.sue,  and  these,  which  are  mostly  situated  on  cither  side  of  the  cornea,  ai-© 
apt  to  be  nipped  ami  moulded  by  the  closure  of  the  lids,  so  as  to  form  little 
tnmoni-g,  sometimes  almost  pedunculated,  on  the  horizontal  meridian.  Such 
growths  are  hartnless  bnfc  unsightly,  and  they  also  may  be  excised  with 
Pteryj^iam.  good  eflbct.  Another  form  of  conjunctival  growth  is  pterygium,  which  con- 
sists of  a  hypertrophy  of  tissue,  sometimes  very  trifling  in  amount,  some- 
times very  conaiderabio,  having  a  geiiomlly  triangular  outline,  with  its  apex 
trospassing  more  or  less  upon  the  cornea.  Pterygium  is  usually  a  final  reeult 
of  long-continued  inflammation,  and  is  scarcely  at  all  amenable  to  treatment. 
The  hypertropbicd  material  may  be  removed  by  excision  or  ligature,  but  the 
same  kind  of  action  is  often  renewed  in  the  cicatrix,  and  the  patient  seldom 
derives  lasting  benefit  from  any  operation.  A  pterygium  does  xio  harm 
nnlcHS  it  extends  so  far  over  the  cornea  as  to  obstruct  vision,  and  then  the 
best  course  is  to  enlarge  the  pupiJ  by  iridectomy. 

An  affection  which  is  apparently  conjunctival,  but  which  is  really  seated 
in  the  tissue  inter\^ening  between  the  conjunctiva  and  the  sclerotic,  is  that 
which  has  received  the  name  of  Episcleritis.  It  appears  as  a  patch  of  con- 
gestion, gradually  fading  into  the  natural  appe^iranc^,  and  seated  on  the 
ocular  surface  near  the  corneal  margin,  most  frequently  on  the  temporal 
side  and  below  the  honzontal  meridian.  On  close  examination  the  con- 
gestion, with  the  exception  [perhaps  of  one  or  two  dilated  vessels,  is  seen  to 
be  subconjunctival,  and  to  be  attendant  upon  a  circuuiseribed  bnt  not 
sharply- defined  swelling  or  thickening,  which  is  adherent  to  the  sclerotic^ 
and  which  presents,  in  the  interstices  between  bloodvessels,  an  appearance 
as  if  it  consisted  of  some  new  deposit  external  to  that  membrane.  The 
swelling  is  indolent,  chronic,  and  generally  iminless,  although  it  sometimes 
produces  ne oral gia.  The  subjects  are  most  frequently  women,  and  generally 
those  who  are  aneemic  or  otherwise  out  of  condition.  Episcleritis  may  last  for 
months  with  little  change,  and  it  seems  to  be  harmless  as  regards  the  other 
structures  of  the  eye.  I  have  found  it  resist  all  treatment  except  the  internal 
administration  of  mercury,  and  to  this  it  will  often  yield  in  the  course  of 
a  few  weeks,  I  give  the  perchloridc  in  solution,  in  the  dose  of  a  sixteenth  of 
a  grain  three  times  a  day,  usually  combined  with  five  or  ten  minims  of 
the  tincture  of  ]»erehlonde  of  iron.  With  this  treatment  I  am  accustomed 
to  combiuo  a  daily  sprinkling  of  dry  calomel  over  the  swelling;  but  the 
internal  medication  is  that  which  is  most  to  be  relied  upon. 
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The  diBcases   of  tbe  oomea,  in  somo  instances,  as   ali-eady  stated,  are   DiseaaM  of 

resnUs  of  conjnnctival    affectionH  ;  and    the  slonghing  nlcers  produced  by   the  comes, 

r     pnmlent   oplithalmia  bavo  already  been  meTitioncd.     Wlien   the  period  of 

|f     convalescence   from    purulent    oplitlialmia    has  been   neglected^   and   wbcn 

papillary  gnmnlations  have  been  sufiered  to  lurk  in  the  palpebral  folde^  and 

ultimately  to  undergo  shrinkage  and  degeneration,  these  conditions  act  as 

mechanical  irritants  to  the  cx)rneal  surface,  and  produce  a  development  of 

Tessels  nnder  the  epithelium  of  a  kind   which,  wben  it  reaches  a   certain 

degi'ee,  ia  called  *  Paenus/     The  vascularization  of  pann us  differs  from  other   Pannua. 

forms  of  vascularity  in  that  the  vossela  proetK;id  to  the  cornea  from  the  con- 

jnnctiva  as  twigs  or  branches  of  some  magnitude,  and  ramify  upon  the  cornea 

in  an  irregular,  arborescent  fashion,  with  considerable  lutervale  between  them. 

Iq  those  intervals,  when  they  are  tolerably  large,  the  cornea  may  I'cmain 

transparent ;  but,  as  the  growth  of  vessels  increases,  the  intervals  diminish 

in  size,  and  the  epithelium  covering  them  becomes  cloudy  and  disturbed. 

When  a  vascular  development  of  this  kind  is  seen  in  the  upper  part  of  the 

coniea  the  upper  lid  should  always  be  everted  for  examination,  and  in  most 

instances  its  inner  surface  will   be  found  roughened  or  granular.    Whew  tho 

upper  lid  only  is  at  fault  only  the  upper  hitlf  of  the  cornea  will  suffer  ;  but,  if 

there  are  granulations  also  in  tbe  !ower  palpebnd  folds,  the  subepithelial  vessels 

maj  extend  over  the  whole  cornea,  and  may  mduce  vision  to  a  mere  perception 

of  light.    The  aggniviited  forms  of  fiannns  aj*o  chiefly  seen  among  discharged 

^—BoldieiTi,  or  among  tbe  suB'erers  from  a  great  wave  of  epidemic  opbtbalmia 

^B^hich  swept  over  Ireland  a  few  years  ago,  or  among  pei-sons  who  have  had 

^■.severe  conjunctivitis  in  some  dusty  locality,  away  from  medical  aid.     Ciises 

^PiK)m6  to  the  Lonilon  bospitals  from  ceriuJn  pai-ts  of  Australia;  and  there  can 

I       be  little  doubt  that  tbe  contagious  ophthalmia  of  the  Han  well  Schools  in 

^H  l^tri2-*>5,  and  of  tbe  schools  at  Anerley  more  recently,  will  yield  a  crop  of 

^Bcases  by-and*by.     In  order  tx>  be  snccessful  the  treatment  of  painms  must 

^  be  continued  over  many  months,  and  it  consists  in  the  application,  daily  or 

at  short  intervals,  of  astringents  to  tbe  lining  membrane  of  the  lids.     The 

cornea  must  be  left  alone,  for,  if  the  condition  of  the  lids  can  be  greatly 

improved,  tbe  corneal  vessels  will  gradually  dwindle  and  disappear,  and  the 

transparency  of  the  mcmbnine  will  be  restored.      I  have  not  seen  benefit  arise 

from  very  strong  applicatiouR,  nor  from  the  long-cnntinucd  use  of  any  single 

one,  and  am  accustomed  to  ring  the  changes  between  liipi.«i  divinus,  glycerole 

of  tannin,  and  solutions  of  hydrochloratc  of  quinine,  nitrate  of  silver,  sulphate 

of  copper,  sulphate  and  chloride  of  zinc,  and  acetate  of  leml ;  the  quantity  of 

any  salt  not  exceeding  five  grains  to  the  ounce  of  distilled  water.     In  order  to 

make  the  application   both  lids  should  be  everted,  and  their  exposed  inner 

surfaces  either  touched   or  painted  with  the  selected  medicament.     If  no 

benetit  is  obtained,  and  if  the  cornea  is  so  generally  vascular  as  to  appear 

tolembly  safe  against  sloughing,  excellent  results  may  aome times  be  produced 

by  inoculation  with  tlie  pus  of  infantile  ophthalmia.     A  little  of  this  pua 

sbonld  be  taken  up  by  a  probe  or  scoop,  and  placed  in  the  conjunctival  sac  of 

the  patient,     Tbe  resulting  purulent  ophthalmia  will  require  no  treatment 

beyond  frequent  bathing  and  great  cleanliness  ;  and,  after  it  haa  worn  itself 

•out,  tlie  cornea  will  usually  clear  in  a  very  remarkable  manner.     It  must  be 
remembered  that  this  treatment  is  not  wholly  free  from  risk ;  and  that,  not- 
withstanding tbe  vascularity,  it  may  produce  sloughing  of  the  cornea  and 
total  loss  of  sight.     Inoculation  is  sometimes  preceded  by  peritomy,  or  the   PcrUomy. 
cision  of  the  annulus   of  conjunctiva  and  subconjunctival   tissue   which 
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immediately  sun-outitls  the  cornea,  and  which  is  dissected  off  the  eolerotic  i 
completely  a«  possible  with  forceps  and  scissors.  In  this  proceeding  I  hav 
but  littlo  confidence,  and  do  not  recommend  it  for  adoption. 

The  phlvctoniilfc^  which  have  already  been  described  as  occurring  npoa 
the  conjunctiva,  occur  also  upon  the  cornea,  where  the  morbid  formation  in 
which  they  originate  is  seated  immediately  under  the  epithelium.  In  this  posi- 
tion, partly  perhaps  on  account  of  the  comparatively  unyielding  character  of 
tlie  tissues  concerned,  the  little  elevations  occasion  much  more  distress  than 
when  they  are  limited  to  the  conjunctiva.  Even  during  their  period  of 
formation,  it  is  conjectured  that  they  press  upon  or  otherwise  irritate  the 
sensory  nerve-filaments  of  the  cornea ;  and,  as  soon  as  the  elevations 
ulcerate,  it  is  obvious  thnt  nerve-filamenta  may  be  exposed  in  the  resulting 
solutions  oP  continuity.  The  sensory  filaments  of  the  cornea,  when  irritated|| 
produce  photophobia,  or  intolerance  of  light :  either  because  these  filamontatl 
respond  to  the  stimulus  of  light  by  common  sensation,  or  else  because  they 
convey  irritation  to  the  ciliary  region,  and  cause  the  reflex  movements  pro- 
duced by  hght — the  contraction  of  the  pupil,  and  so  forth— to  be  acutely  pain- 
ful Whatever  may  be  t!ie  explanation,  the  prt^Hcnce  of  even  a  single  BDiall 
phlyctenula  on  the  cornea  may  occasion  intense  photophobia,  and  this,  in  its 
turn,  may  greatly  aggravate  the  condition  in  which  it  has  its  origin.  Some 
times  bc^fore  the  elevation  ulcerates,  and  always  afterwards,  a  little  leash  of 
new  vessels  cr€*ep8  from  the  eonjnnctiva  to  the  affected  spot,  and  these  vessels 
only  dwindle  after  the  bealiiig  of  the  ulcer  is  complete.  Each  ulcer  leave 
behind  at  least  a  faint  nebula,  sometimes  a  more  conspicuous  and  even  a'' 
flattened  cicatrix  ;  and  the  cicatrices  are  united  to  the  corneal  margin  by 
linear  nehulte  marking  the  track  of  the  vessels.  Phlyetentilaj  may  occur  iu 
Buccessivo  crops,  extending  over  a  long  period  of  time,  and  they  may  then 
constitute  an  affection  which  is  now  commonly  described  as  *  recurrent 
va*icnlar  ulcer'  of  the  cornea,  and  which  is  apt  to  be  exceedingly  troublesome 
anil  tibstinate.  Recurrent  vasciilar  nicer  is  prominent  among  the  group  of 
diseases  which  were  once  descril>cd  as  ^strumous  ophthalmia,'  and  the  sub- 
jects are  most  frequently  stnimous  chiklren.  There  is,  indct-d,  a  great  analogy  , 
between  the  history  of  folliowlar  granulations  or  phlyctcnulie  and  that  of 
tubercle. 

Tn  some  cases  of  recurrent  vascular  ulcer  the  photophobia  is  cxce8sive.J 
The  child  hides  its  head  in  the  darkest  corners  or  in  its  mother's  dress^J 
contracts  its  orbicular  muscles  with  an  energy  by  which  the  whole  face  it 
spasmodically  contorted,  and  screams  and  atrngglea  at  every  attempt  to  ex- 
pose it  to  the  light.  If  it  is  secui-ely  held,  and  its  eyelids  are  forcibly  sepa- 
rated, a  gush  of  contined  tears  escapes,  but  the  cornea  is  rolled  upwards  by 
the  superior  rectus,  and  often  remains  hidden  from  view.  Under  such  cir- 
cnmstances  the  proper  course  is  to  I'elax  muscular  spasm  by  an  ansesthetic, 
and  llien  to  make  a  careful  and  complete  examination  of  the  eye.  If  the  cnse 
is  already  of  some  duration,  and  especially  if  the  photophobia  is  of  some 
duration,  the  cui*e  of  the  muscular  spasm  is  the  first  requirement,  because 
this,  by  retaining  tears  and  by  exercising  hnrtfnl  pressure  npon  the  eye,  is  it- 
self a  serious  obstacle  to  improvement.  As  a  test  of  the  severity  of  photo- 
phobia, and  to  distinguish  it  from  vohmtary  contraction  of  the  orbicularis, 
I  am  accnstomed  to  pin  re  reliance  on  the  presence  of  a  littlo  red  chink, 
extending  horizontally  ontwaitJs  from  the  external  canthna.  This  chink 
shows  that  the  muscular  spasm  has  been  sufficient  not  only  to  close  the 
palpebral  fissure,  but  also  to  hold  two  surfaces  of  skin  in  contact,  and  ioj 
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convert  them  into  something  resembling  mncons  membrane.  Whenever  I  see 
this  chink  I  divide  all  the  tissues,  with  one  stroke  of  knife  or  scissors,  from 
the  external  canthns  right  ap  to  the  margin  of  the  orbit,  on  a  horizontal 
line,  cutting  through  conjunctiva,  orbicularis  muscle,  and  skin.  There  ia 
always  free  bleeding  from  veins  which  had  been  previously  congested  by  the 
muscular  action,  and  the  orbicularis  loses  its  power  to  contract.  The  bleed- 
ing, which  is  probably  highly  salutary,  stops  of  itself  in  a  few  minutes ;  and 
the  only  treatment  required  is  to  apply  compresses  wetted  with  cold  or  iced 
water,  and  to  put  the  patient  to  bed  in  a  dark  or  dimly  lighted  room.  At  the 
end  of  twenty-fonr  hours  it  will  almost  invariably  be  found  tliat  the  photo- 
phobia has  disappeared,  and  that  the  eyes  are  accessible  to  iuKpection.  The 
incisions  heal  without  leaving  any  visible  scars,  and  the  power  of  the  orbi- 
cularis is  soon  and  completely  restored. 

When  the  photophobia  is  not  sufficient  to  require  this  treatment,  but  yet  Local 
interferes  with  the  comfort  of  the  patient,  he  may  be  confined  to  dimly-  Jj^™®"*  * 
lighted  rooms  when  at  home,  and  suffered  to  wear  a  thick  veil  or  dark  blue  vaacular 
spectacles  when  abroad.    A   drop   of   a   solution   of    neutral   sulphate   of  ^^^' 
atropia,  of  the  strength  of  two  grains  to  the  ounce  of  distilled  water,  should 
be  applied  to  the  inside  of  tlie  lower  lid  twice  daily,  by  means  of  a  goosequill 
cut  to  a  blunt  scoop  ;  and  a  good  deal  of  time,  perhaps  two  or  three  hours  a  . 
day,  should  be  devoted  to  bathing  the  eyes  with  cold  or  iced  water.     Wlicn 
the  stage  of  irritation  connected  with  the  development  of  an  ulcer  has 
terminated,  and  the  period  of  healing  is  commencing,  a  little  dry  calomel 
may  be  sprinkled  over  the  cornea  once  a  day,  or  a  morsel  of  Pagenstecher^s 
ointment  may  be  placed  in  the  lower  conjunctival  sac. 

The  subjects  of  this  disorder  are  nearly  always  feeble  children  of  stru-  General 
mous    tendencies,  and  they   are   often  rendered  even  artificially  unhealthy  ™^^ 

by  the  state  of  their  eyes.  Compelled  to  shun  light,  they  have  been  deprived 
of  its  beneficial  influence  as  a  stimulus  to  vital  action,  and  they  have  acquired 
a  habit  of  stooping  which  gives  them  contracted  chests  and  congested  heads. 
Deprived  of  mental  occupation,  they  have  become  dull  and  listless,  and 
want  of  outdoor  exercise  has  reduced  their  physical  powers  and  their  mus- 
cular tone.  Very  frequently  their  tempers  have  been  spoilt  by  foolish 
indulgence,  and  their  digestions  impaired  by  over-feeding.  Under  such 
circumstances  it  is  often  necessary  for  the  surgeon,  for  a  time,  to  make  the 
necessary  local  applications  himself,  lest  they  should  go  anywhere  but  into  the 
eyes ;  and  it  is  always  necessary  to  lay  down  minute  rules  for  diet,  habits, 
and  exercise.  Cod-liver  oil,  with  or  without  steel  or  quinine,  may  generally 
be  administered  with  advantage ;  and  I  have  been  accustomed  to  recommend 
skipping  with  a  rope  as  a  means  of  bringing  the  limbs  into  activity.  It 
requires  no  vision,  may  be  practised  in  any  darkened  but  well- ventilated 
room,  and  it  employs  many  muscles  at  once.  Care  must  be  taken,  however, 
not  to  occasion  over-fatigue  at  the  beginning  of  the  treatment. 

In  some  children,  notwithstanding  all  that  can  be  done,  the  disease  is  very  Setona. 
obstinately  recurrent.  In  such  cases  Mr.  Critchett  strongly  recommends  the 
use  of  setons  in  the  hairy  sc»lp,  just  above  the  ears.  He  inserts  a  single 
thread  of  rather  thick  silk  through  a  needle-track  about  an  inch  in  length, 
and  knots  the  ends  loosely  together.  By  inserting  the  seton  in  the  hairy 
scalp  not  only  is  the  loop  itself  rendered  inconspicuous,  and  the  resulting 
scar  invisible,  but  the  operator  is  able  to  lift  up  the  skin  from  the  deep  fascia 
hj  the  hair  before  pa.ssing  the  needle,  and  thus  to  avoid  all  risk  of  wounding 
the  temporal  vessels.     Some  persons  insert  the  setons  below  the  hairy  scalp. 
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in  front  of  the  ear,  but  tliis  practice  is  much  to  be  condemned,  espf^iallj  for 
girls,  on  account  of  the  cicatrices  which  are  prodnced.  Mr.  Critchett  believes 
that  the  setons  establieh  an  artificial  weak  place  in  the  neighboai-hood  of  the 
eje,  and  that  they  thus  break  the  habit  ot  morbid  action.  He  leaves  theni 
IB  the  temples  for  six  months  or  longer,  and  re-inserts  thera  if  thej  cnt  their 
way  out  prematurely.  In  a  small  number  of  cases  these  setons  arc  eitreinely 
useful,  but  they  are  employed  in  many  instances  which  woo  Id  yield  perfectly 
well  to  the  judicious  use  of  milder  remedies. 

Iridectomy.  Tn  young  adults,  especially  in  young  women,  recurrent  vascular  nloer 
sfimetiraes  continues  even  for  years,  and  in  these  cases  the  ulcers  are  ofteD 
fiufficiontly  deep  to  leave  permanent  and  flattened  cicatrices,  so  that  ti» 
cornea^  become  dotted  over  with  opacities  and  distorted  in  outline.  Under 
such  circ  II  TO  stances  the  chain  of  morliid  action  will  usually  be  broken  by  an 
iridectomy,  and  for  this  pnrpose  it  is  sufficient  to  excise  a  very  iiBnx>w 
strip  of  iris,  which  should  gene  ml  ly  bo  taken  from  behind  a  clear  part  of 
the  cornea.  When  this  has  been  done  not  only  will  the  recurrence  of  nlccp- 
ation  cease,  hut  the  cornea,  in  the  course  of  a  few  months,  will  often  clear 
in  a  surprising  degree. 

We  meet  with  a  few  insfcanoes,  chiefly  in  stramons  children,  in  which 
conditions  analogous  io  recurrent  vikscidar  nicer  produce  an  extension  of 
vessels  ujuju  the  cornea,  but  no  ulceration.  In  such  cases  we  find  here  and 
there  a  faiut  conical  nebula,  in  which  a  lens  will  still  discover  fine  vessels^ 
and  in  another  place  there  is  an  arlioroscent  encroachment  of  vessels  from 
the  margin  towards  the  centre,  attended  with  some  intolerance  of  light,  A 
careful  scnitiny  will  p^enerally  discover,  at  some  point  of  the  corneal  margin, 
a  nari'ow  zone  of  thickened  and  pellucid  tissue,  formed  hy  something  resem- 
bling  little  beads  or  dots,  and  clearly  of  the  same  character  as  the  ordinary 
phlyctenultp,  but  not  tending  to  nlecration.  In  all  such  cases  the  local  and 
genei'al  treatnient  required  for  mild  cases  of  va^scular  ulcer  may  be  a|>plicd 
with  advantage. 

Keratittf*  The  cornea  is  liable  to  soveral  fonns  of  inflammation,  which  are  ^ronped 

together  under  the  general  term  keratitis,  and  are  conveniently  divided  into 
the  vascular,  the  interstitial,  and  the  suppurative.  All  these  forms  of  inflam- 
mation are  attended,  at  their  onset  and  throughout  their  course,  by  hyperemia 
of  the  conjunctiva,  but  this  hyperfcniia  is  never  limited  to  the  conjunctiva. 
The  vessels  either  extend  over  the  corneal  margin  or  else  there  is  congestioa 
of  a  fine  vascular  stone  in  the  sclerotic,  which  immediately  sorronnds  the 
curnea,  bo  that,  if  the  hlood  is  pressed  out  of  the  conjunctival  vessels  by  a 
hnger,  in  the  manner  already  described,  the  hnger- track  is  not  w^hit©  but 
pink.  It  is  very  important  to  ohserv^c  and  to  attend  to  this  distinction  ;  far, 
while  astringents  are  useful  in  all  the  mild  fonns  of  conjunctivitis,  they  are 
always  Imrtful,  and  often  very  hnrtful,  in  al!  forms  of  keratitis. 

Vftscukr,  Vascular  keratitis  commences  hy  the  development  of  two  fine  crescents 

of  vessels,  one  at  the  superior  and  the  other  at  the  inferior  margin  of  the 
cornea.  These  crescents  appear,  in  the  first  instancci  as  fine  red  linos,  and 
gradually  increase  in  size,  invading  more  and  more  of  the  corneal  tissue. 
Examined  by  a  lens  they  are  seen  to  consist  of  a  congeries  of  minute  blood- 
vessels, situated  immediately  beneath  the  epithelium,  and  so  closely  packed 
together  that  the  interstices  which  separate  them  are  scarcely  disccmiblo  hy 
the  naked  eye,  which  perceives  only  a  general  eflect  of  redness.  The 
crescents  ai-e  a  little  elevated  above  the  natural  surface  of  the  cornea,  and 
eacli  one  pushes  b^Coie  vt^  6«i  to  a\Kiak,  a  belt  of  precui*8ory  epithelial  tur- 
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bidity.  Unless  this  precursory  turbidity  reaches  the  central  portion  of  the 
cornea,  so  as  to  cover  the  pupil,  sight  is  scarcely  at  all  affected ;  and,  as  a 
rule,  there  is  little  or  no  pain,  and  little  or  no  intolerance  pf  light.  In  cases 
of  a  severe  character,  or  which  have  been  aggravated  by  improper  applica- 
tions, the  vascular  crescents  may  ultimately  coalesce  and  cover  the  whole  of 
the  cornea,  which  then  becomes  uniformly  red  and  opaque,  so  that  vision  is 
almost  entirely  abolished.  After  a  longer  or  shorter  time  the  vessels  begin 
to  dwindle,  and  they  ultimately  disappear,  leaving  behind  them  a  dense 
opacity  of  a  very  enduring  nature.  When  the  whole  of  the  cornea  has  been 
invaded  the  opacity  is  usually  most  dense  over  the  central  parts ;  and,  in 
consequence  of  the  greater  distance  of  the  centre  from  the  sources  of  blood- 
supply,  absorption  progresses  more  slowly  there  than  elsewhere ;  so  that  a 
bad  case,  even  under  the  most  favourable  circumstances,  must  involve  loss  of 
sight  for  a  very  considerable  period  of  time.  Vascular  keratitis  sometimes 
attacks  both  eyes  at  once,  and  sometimes  one  only  ;  but  in  cases  of  the  latter 
class  I  have  frequently  seen  the  second  eye  become  affected  in  the  course  of 
time,  even  after  an  interval  of  three  or  four  years. 

The  great  object  of  treatment,  in  vascular  keratitis,  is  to  arrest  the  pro-  Treatment 
gress  of  the  disease  before  it  has  reached  the  central  region  of  the  cornea,  k^^StS'"^ 
and  for  this  purpose  the  first  essential  is  a  negative  one,  namely,  the  avoid- 
ance of  all  irritants.  If  the  case,  in  its  early  stages,  is  mistaken  for  simple 
conjunctivitis  on  account  of  the  conjunctival  hyperajmia  which  attends  it, 
and  if  this  error  leads  to  the  application  of  nitrate  of  silver  or  of  sulphate 
of  zinc  lotion,  or  of  any  of  the  other  stimulants  or  astringents  which  con- 
junctivitis would  require,  the  keratitis  will  always  be  much  aggravated,  and 
will  often  be  rendered  uncontrollable.  In  every  case  of  apparent  conjunc- 
tivitis it  is  necessary  to  scrutinise  carefully  the  upper  and  lower  margins  of 
the  cornea ;  and  whenever  a  fine  network  of  vessels  can  be  seen  creeping 
over  either  of  these  margins  all  astringents  must  be  withheld.  The  only 
local  application  which  should  be  used  in  such  cases  is  atropine,  and  it  should 
be  applied  in  the  form  of  a  two-grain  solution,  two  or  three  times  a  day.  It 
is  not  only  valuable  as  a  local  sedative,  but  it  paralyses  for  a  time  the  muscle 
of  accommodation  and  the  sphincter  of  the  pupil,  and  thus  procures  func- 
tional rest  for  the  eye. 

In  addition  to  functional  rest,  the  movements  of  the  eyelids  over  the  Compra*. 
affected  surface  should  be  restrained  by  the  careful  application  of  a  compress 
of  carded  cotton-wool,  retained  by  a  bandage.  The  closed  lids  should  first 
be  covered  by  a  small  piece  of  fine  soft  linen  rag,  in  order  to  prevent  me- 
chanical irritation  of  the  eye  by  fibres  of  wool,  and  over  this  rag  the  wool 
should  be  so  adjusted  as  to  fill  the  orbital  hollows,  and  to  form  a  covering 
through  which  a  bandage  will  exert  uniform  compression.  The  bandage 
should  be  nearly  two  yards  long,  about  an  inch  and  a  half  wide,  and  made  of 
some  loose  elastic  texture,  what  is  called  *  water-dressing  bandage '  being  the 
best  for  the  purpose.  The  end  of  the  roller  is  placed  on  the  forehead,  imme- 
diately above  the  affected  eye,  and  is  secured  by  one  horizontal  turn,  which 
passes  across  the  forehead  and  round  the  head.  When  the  roller  reaches  the 
forehead,  over  the  sound  eye,  for  the  second  time,  it  is  inclined  downwards 
under  the  lobe  of  the  ear  on  the  same  side,  round  the  occiput,  under  the  lobe 
of  the  ear  on  the  affected  side,  and  over  the  wool- pad  to  the  horizontal  turn, 
to  which,  when  the  degree  of  pressure  is  properly  regulated,  it  is  secured  by 
a  pin.  Another  horizontal  turn  is  then  made  over  all,  and  the  bandage  is 
complete.     If  properly  applied,  it  is  scarcely  at  all  liable  to  slip,  but  when  it 
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is  required  at  night  it  is  the  safest  plan  to  stitch  the  foldii  together  at  in- 
tervals. This  af>plies  chiefly  to  operation  cases  ;  and  in  iuflamnaation  of  the 
cornea  tho  bandage  ruay  generally  be  laid  aside  dnring  sleep,  when  the  lids 
will  be  quiescent  without  its  aid. 

An  important  influence  upon  the  development  of  vessels  in  the  oomet 
may  often  be  exerted  by  teraporatnre,  cold  applications  being  highly  valnable 
to  diminish  vascularity,  and  hot  applications  to  increase  it.  In  the  early 
siages  of  vascular  keratitis  it  will  often  be  nsefnl  to  bathe  the  closed  lids 
with  cold  or  iced  water,  or  even  to  apply  to  them  small  linen  coniprcsscB 
wetted  with  iced  water,  and  frequently  renewed.  For  these  purposes  tbo 
compressive  bandage  may  be  laid  aside  for  half  an  hour  or  an  hour,  two  ur 
thi'ee  times  a  day,  the  use  of  cold  for  longer  periods  being  seldom  desiral>le. 

In  many  cases  I  have  seen  great  benefit  arise  from  counter- irritation :  and 
the  agent  which  I  commonly  employ  for  this  purpose  is  an  iodine  liniment, 
of  a  strength  adapted  to  the  degree  of  irritability  of  the  skin,  and  in  which  a 
little  morphia,  perhaps  a  gniin  to  the  ounce,  is  dissolved.  I  nsnally  begin 
with  the  tincture  of  iodine,  painted  over  the  brow  and  temple  of  the  aifected 
side  every  night,  and  strengthened  if  it  fails  to  irritate  after  one  or  im^\ 
applications.  ^^M 

In  nearly  eveiy  ense  of  vascular  keratitis  the  general  h^lth  of  the  patiflli^ 
will  rec|uire  careful  considoration  and  treatment;  and  in  a  considerable 
proportion  then^  will  be  evidence  of  a  syphilitic  taint,  either  inherited  or 
acquired.  In  such  instances  the  administration  of  mercnry  or  of  iodide  of 
potassium,  according  to  the  circumstances  of  the  case,  will  be  imperatively 
called  for  ;  while  in  others  iron,  or  quinine,  or  bromide  of  potassium,  or  cod- 
liver  oil,  may  be  the  more  appropriate  remedies.  It  may  be  laid  down  as  t 
general  principle  that,  when  the  disease  is  spreading  over  the  cornea  not. 
withstanding  the  administration  of  any  of  the  latter,  they  should  be  expen- 
mcntally  laid  aside  in  favour  of  an  an ti- syphilitic  medicfition  ;  and  also  that 
the  surgeon  should  not  persevere  too  long  in  any  plan  which  does  not  appear 
to  be  lusneiiciul,  but  should  reconsider  the  whole  case  with  a  view  to  more 
effectual  action. 

When  the  inflammation  extends  in  spite  of  all  treatment,  and  covers  the 
centnil  portions  of  the  cornea  with  vessels,  or  even  with  the  turbidity  pn;- 
cursory  tti  the  advancing  vascular  crescents,  iridectomy  should  be  performed 
in  a  direction  inwmxls  and  a  little  downwards.  The  opemtion  appears  t4J 
exercise  a  distinctly  controlling  effect  over  the  course  of  the  malady,  and  ck 
leaves  a  lateral  pupil  through  which,  na  the  opacity  of  the  cornea  diminisbefl^ 
vision  will  be  obtained  long  before  the  cerdnxl  parts  ai^  clear. 

When  the  progress  of  the  disease  is  arrested,  the  disapi>earance  of  the 
new  vessels  leaves  the  parts  which  they  occupied  in  a  state  of  jieenltarly 
dense  opacity.  As  soon  as  the  stage  of  progi'essive  increase  is  overhand  that 
of  decline  has  commenced,  the  atropine  and  the  closure  of  the  eyelids  may  \m 
discontinued,  and  the  cold  conq>resses  may  be  replaced  by  hoi  fomentatioim, 
which  will  tend  to  diminish  the  density  of  the  opacity  by  promoting  absorp- 
tion and  tiestic-chatige.  During  the  period  of  recovery  and  of  convalescence 
the  general  treatment  must  l>e  continued »  and  the  health  of  the  patient  pro- 
moted by  suitable  air,  exercise,  and  habits  of  life.  When  all  inflammatory 
action  has  ceased  the  absorption  of  residual  opacity  may  o'^ten  be  gix^atly  pro- 
moted by  injecting  under  the  conjunctiva  a  few  minims  of  a  solution  containitig 
ten  grains  of  common  stdt  to  an  ounce  of  water.  The  injection  may  be  made 
with  an  ordinary  hypodermic  syringe  (a  fold  of  conjauctiva  being  pinched 
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up  with  forceps  to  allow  tlio  needlo-point  to  pass  freely  between  that  mem- 
brane and  the  sclerotic),  and  it  may  be  repeated  every  fortnight  or  three 
weeks.  If  iridectomy  has  not  been  performed  during  the  acute  stage  it  will 
often  be  required  afterwards,  on  account  of  the  more  rapid  clearing  of  the 
marginal  pa|*ts  of  the  cornea,  for  the  restoration  of  vision  at  an  earlier  period 
than  by  natural  processes,  or  even  on  account  of  the  central  parts  of  the 
cornea  being  altered  in  curvature  by  the  disease.  Such  alteration  may  be 
of  two  kinds,  flattening  from  the  shrinkage  of  the  effused  material,  or  in- 
creased convexity  from  the  general  yielding  of  the  softened  membrane  to  the 
intraocular  tension.  From  its  long  duration,  and  from  the  cliaracter  and 
permanence  of  the  changes  which  it  may  produce,  severe  vascular  keratitis 
is  a  most  formidable  affection,  and  one  which  can  hardly  be  too  carefully 
treated  in  its  incipient  stages,  so  that,  if  possible,  it  may  be  arrested  before 
the  part  of  the  cornea  directly  concerned  in  vision  is  involved. 

Interstitial  keratitis  is  the  form  of  inflammation  of  the  cornea  which   intcratitinl 
occurs  in  children  and  young  persons  who  are  the  subjects  of  inherited   '^^^'*^"- 
syphilis.     It  was  first  accurately  studied,  and  its  specific  character  made 
known,  by  Mr.  Jonathan  Hutchinson,  who  has  described  it  in  the  following 
words :  — 

'  Chronic  interstitial  keratitis  usually  commences  as  a  diffuse  haziness 
near  the  centre  of  the  cornea  of  one  eye.  There  is  at  this  stage  no  ulcer- 
ation, and  exceedingly  slight  evidence  of  the  congestion  of  any  tunic.  The 
patient,  however,  almost  always  complains  of  some  irritability  of  the  eye,  as 
well  as  of  dim  sight.  If  looked  at  carefully  the  dots  of  haze  are  seen  to  be 
in  the  structure  of  the  cornea  it«elf,  and  not  on  either  surface ;  they  are  also 
separate  from  each  other,  like  so  many  microscopic  masses  of  fog.  In  the 
course  of  a  few  weeks,  or  it  may  bo  more  rapidly,  the  whole  cornea,  excepting 
a  band  near  its  margin,  has  become  densely  opaque  by  the  spreading  and 
confluence  of  these  interstitial  opacities.  Still,  however,  the  greater  density 
of  certain  parts — centres,  as  it  were,  of  the  disease — is  clearly  perceptible. 
Early  in  this  stage  the  comparison  to  ground-glass  is  appropriate.  There  is 
now  almost  always  a  zone  of  sclerotic  congestion,  and  more  or  less  into- 
lerance of  light,  with  pain  around  the  orbit.  After  from  one  to  two  months 
the  other  cornea  is  attacked  and  goes  through  the  same  stages,  but  rather 
faster  than  the  first.  A  period  in  which  the  patient  is  so  far  blind  that  there 
is  but  bare  perception  of  light  now  often  follows,  after  which  the  eye  first 
affected  begins  to  clear.  In  the  course  of  a  year  or  eighteen  months  a  very 
surprising  degree  of  improvement  has  probably  taken  place.  In  milder 
cases,  and  under  suitable  treatment,  the  duration  may  be  very  much  less 
than  this,  and  the  restoration  to  transparency  complete,  but  in  many  in- 
stances patches  of  haze  remain  for  years,  if  not  for  life.  In  the  worst  stage 
the  corneal  surface  looks  slightly  granular,  and  from  the  very  beginning  it 
has  lost  its  polish,  and  does  not  reflect  images  with  definite  outlines.  In 
certain  cases,  after  the  ground-glass  stage  is  passed,  a  yet  more  severe  one 
ensues,  in  which  the  whole  stracture  of  the  cornea  becomes  pink  or  salmon- 
coloured  from  vascularity,  and  in  these  crescentic  fringes  of  vessels  are  often 
n«)ticed  at  its  circumference.  In  the  best  recoveries  the  eye  usually  remains 
somewhat  damaged  as  to  vision,  and  often  a  degree  of  abnormal  expansion 
of  the  cornea  is  apparent.  Only  in  one  or  two  cases  have  I  ever  observed 
ulcers  of  distinguishable  size  on  the  surface  of  the  cornea,  and  I  have  scarcely 
ever  seen  pustules  on  any  part  of  it.' 

Mr.  Hutchinson  has  also  described  the  facial  and  other  chaiucteristics  by 
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lich  tlio  snbjccts  of  inberited  sypliiliH  maybe  known,  and  the  tn 
it  of  theso  i'lmiiMitt? rustics  m  a  pecnliai'  malfoi'Tuation  of  the 
especially  of  the  two  central  permanent  incisora  of  the  upper  jaw,  whlcli 
are  bounded  laterally  by  curved  outlines  with  tbeir  convcxitios  outward,  and 
present  creecentic  notches  on  their  lowtT  borders.  The  lateral  incisors  of 
the  upper  jaw  are  often  similarly  deformed,  and  the  incisors  of  the 
lower  jaw  misshapen,  dwarfed,  and  *  peggy ; '  but  the  upper  central  inci- 
sors are  those  in  which  the  peculiar  shape  may  be  regarded  a8  pathogw 
nomic.  Together  with  the  altered  teeth  there  is  often  a  peculiar  flattened 
or  almost  concave  physiognomy,  arising  from  projection  of  the  frontal 
eininenees  and  imperfect  development  of  the  nose,  the  alas  of  which,  u 
well  as  the  angles  of  the  mouth,  are  frequently  s^med  by  cicatrires,  Tbo 
complexion  is  earthy  and  peculiar,  the  frame  often  stunted,  the  whole  aspect 
withered  and  prematurely  senile.  In  such  children  the  interstitial  keratitis 
usnally  makes  its  appearance  at  about  the  tenth  year  of  age- — aooner  or  later, 
according  to  the  degree  of  the  inherited  taint ;  and,  where  this  degree  is 
slight,  the  kei^atitis  may  be  postponed  even  until  adult  age,  or  until  it  is 
developed  by  circa  mstanees  which  affect  the  bealtli  injimously. 

The  geneml  treatment  of  interstitial  keratitis  is  tbat  of  a  chronic  syplii- 
litic  affection,  which  requires  mercury,  or  perhaps  iodide  of  potassium^  com* 
bined  with  t-onics   and   wholesome   living.     The  perchloride  of  mercnry  ii, 
perhaps,  the  best  preparation,  and  it  mnj  be  combined  with  perchloride  of 
iron  and  with  cod* liver  oil.      After  a  time  it  may  be  laid  aside  for  iodide  of 
potassium,  or  given  alternately^  with  it,  and  this  salt  may  be  combined  with 
the  am monio- citrate  of  iron.     The  local  treatment  must    be   entirely  of  A 
soothing  character.     Atropine  should  be  applied,  either  in  the  usual  waieij 
solution  or  dissolved  in  castor-oil ;  strict  rest  o(  tlie  eyes  should  be  enjoined, 
and  they  shonld  bo  protected  from  strong  light,  boat,  dust,  and  cold  winds* 
If  any  irritant  is  applied  to  them  there  will  bo  great  danger  of  the  develop- 
ment  of  an  acute  vascnlar  kcmtitis,  which  will  often  ho  attended  by  iritis.    If 
any  intolerance  t^f  light  should  occur  under  proper  treatment  it  will  call  for 
a  short  period  of  conhnement  to  a  darkened  chamber,  and  for  frequent  bath- 
ing with  cold  water.     It  is  always  proper  to  warn  fiiends  and  parents,  at  the 
beginning,  of  the  constitational  character  of  the  malady,  of  its  chronicity, 
and  of  the  high  probability  that  the  second  eye  will  be  attacked  subsequently 
to  the  first ;  but  it  will  seldom  be  desirable  to  raise  the  qaestion  of  syphilis. 
With  duo  caro  as  to  what  is  avoided,  as  well  as  to  what  is  done,  the  prog- 
nosis may  in  nearly  all  cases  bo  favourable. 

The  suppurative  or  destructive  fonu  of  keratitis  may  commenoe  in 
anterior  layers  of  the  membrane,  pi*oducing  ulcer,  or  in  the  central  la; 
producing  abscess.  Abscess  of  tlie  cornea  appears  as  a  circumscribed  opaqi 
spot,  originally  of  a  greyisli  colour,  attended  by  bvpeitemia  of  the  conjuno* 
tiva,  usually  with  slight  encroachment  of  vessels  upon  the  corneal  margin,  by 
a  good  deal  of  neuralgic  pain,  not  only  in  the  eye  hut  in  and  around  the  orbital 
region  generally ,  and  by  impairment  of  sight  corresponding  to  the  sis&e,  the 
colour,  and  the  situation  of  the  opacity.  The  encroachment  of  vessels  is  not 
in  crescents,  as  in  vascular  keratitis^  but  is  either  all  round  the  margin  or 
eke,  when  llie  opacity  is  eccentric,  at  the  part  of  the  margin  to  which  it  if 
nearest.  The  opiicity  itself  is  often  very  tender  to  the  touch  of  a  probe; 
and,  especially  in  patients  past  middle  age,  there  is  often  a  good  deal  of  eon- 
stitational  disturbance.  As  the  case  progresses,  the  colour  of  the  Centre  of 
the  opacity  changes  frora  grey  t^  a  pus-yellow,  and  the  pus  may  either  sepa- 
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rate  the  lamin89  and  gravitate  between  them,  forming  the  condition  called 
'  onyx ; '  or  it  may  discharge  itself  externally,  leaving  an  ulcer ;  or  it  may 
discharge  itself  internally  into  the  anterior  chamber,  forming  there  a  collection 
known  as  '  hypopyon.' 

When  abscess  of  the  cornea  is  only  threatened,  the  objects  of  treatment   Threatened 
are  to  prevent  the  formation  of  pus  and  to  procure  resolution.     When  pus  is   Jomea.** 
actually  formed  the  object  is  to  permit  its  discharge  with  the  least  possible 
injury  to  the  corneal   tissue.     The  abscess  usually  resembles  a  boil  in  its 
essential  characters,  the  suppuration  being  due  to  the  formation  of  a  core  or 
slough,  and  the  pus  of  hypopyon  is  often  of  a  firm  and  tenacious  consistence. 

In  order,  to  prevent  or  to  limit  suppuration,  the  ordinary  requirements  Treatment 
are  atropine,  rest,  and  shelter,  together  with  such  local  and  general  treatment  ®^  ^"J^ 
as  the  state  of  the  patient  may  demand.  If  there  is  active  local  congestion,  tion. 
with  elevation  of  temperature,  a  leech  may  be  applied  just  outside  the  orbital 
margin,  near  the  outer  canthus,  and  cold  or  iced  compresses  over  the  closed 
lids  ;  while,  if  there  is  a  more  passive  state  of  the  circulation,  hot  fomenta- 
tions may  be  advisable.  If  the  tongue  is  at  all  foul,  or  if  the  bowels  are  « 
loaded,  a  purgative  should  be  given ;  and  this  should  generally  be  followed 
by  some  active  tonic,  such  as  iron  or  quinine,  or  both  in  combination.  If, 
notwithstanding  treatment,  the  local  pain  continues,  and  the  centre  of  the 
opacity  assumes  a  yellow  colour,  which  indicates  the  presence  of  pus,  the 
abscess  should  be  opened  without  delay.  For  this  purpose,  if  the  purulent 
deposit  is  near  the  anterior  surface  of  the  cornea,  a  cut  may  be  made  through 
this  surface  with  the  point  of  a  cataract-knife ;  and,  if  the  pus  appears  to  be 
nearer  to  the  postericr  surface  of  the  cornea,  a  fine  flat  two-edged  needle  may 
be  passed  into  the  anterior  chamber  from  near  the  corneal  margin,  and  its 
point  made  to  enter  the  cavity  of  the  abscess.  When  this  course  is  adopted 
a  probe  should  be  introduced  into  the  external  wound  after  the  needle  is 
withdrawn,  as  in  paracentesis,  to  permit  the  complete  escape  of  the  aqueous 
humour  and  of  any  purulent  matter  which  it  may  contain,  and  this  should 
be  repeated  at  least  once  a  day,  until  the  cavity  of  the  abscess  is  completely 
evacuated  and  healing  has  commenced.  Whether  an  internal  or  an  external 
opening  is  made,  the  eyelids  should  be  separated  by  a  spring  speculum,  and 
the  eyeball  should  be  secuWy  fixed  by  forceps,  as  without  these  precautions 
the  surgeon  would  be  liable  not  only  to  open  the  abscess  but  also  to  divide 
the  whole  thickness  of  the  cornea,  a  proceeding  which  it  is  one  of  the  objects 
of  an  early  incision  to  avoid. 

When  an  early  incision  has  not  been  practised  the  limits  of  the  abscess  Extended 
may  extend  themselves  by  separation  of  the  corneal  laminae,  in  which  case,  J"on^"™ 
however,  the  general  tendency  of  the  pus  will  be  to  gravitate  downwards  to- 
wards the  lower  margin,  where  it  has  been  called  *  onyx,'  from  a  fancied 
resemblance  to  the  lunula  at  the  base  of  a  finger-nail.  It  is  not  always  easy 
at  first  sight  to  distinguish  onyx  from  hypopyon,  or  pus  in  the  anterior 
chamber,  but  the  point  may  generally  be  determined  by  an  examination  of 
the  eye  in  profile  ;  and,  when  seen  from  the  front,  the  diagnosis  rests  upon 
obvious  physical  characters.  The  pus  of  an  onyx,  supported  by  the  corneal 
laminsa,  may  have  an  irregular  or  convex  superior  boundary,  while  that  of 
an  hypopyon  must  have  a  level  and  horizontal  superior  boundary,  except  that 
when  very  small  in  amount  it  may  be  a  mere  crescentic  line  along  the  lower 
margin  of  the  anterior  chamber.  In  the  case  of  onyx  the  wider  extension  of 
the  pus  is  only  an  additional  reason  for  its  evacuation  before  it  has  had  time 
to  do  more  mischief,  and  it  should  generally  be  let  out  through  the  externa' 
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surface.  When  pus  has  escaped  irom  the  coruea  Into  the  anterior  chamW 
it  will  often,  in  the  ca«e  of  children,  bo  absorbed  without  doing  miscbief ; 
but  in  adalt«,  and  egpecially  in  persons  past  middle  age,  it  is  apt  to  set  op 
acute  iritis,  and  greatly  to  aggravate  the  pre-existing  conditions.  In  sofik 
persons  the  pus  should  be  immediately  evaeusitetl  bj  a  free  incision  into  tlie 
anterior  chamber,  from  wbieb,  if  coherent,  it  should  be  removed  witli  forcepfi; 
and  at  tbe  same  time,  if  iritis  bos  commenced,  a  large  piece  of  iris  should  be 
excised.  The  incision  should  always  be  so  placed  that  the  irldectotoy^  ^ 
ref|uired,  may  be  l>ohind  a  clear  part  of  the  cornea^  so  that  it  will  be  usefiil 
as  an  artificial  pupil  if  the  opacity  left  by  tlic  abscess  should  obsoore  the 
natural  one. 

When  absce&s  of  the  cornea  discharges  itself  internally  it  does  80,  in  mosi 
instances,  by  a  minute  fistulous  track,  which  can  often  be  seen  as  a  faint 
white  Hue  leading  downwards  from  the  original  depAt,  But  when  it  dia- 
charges  itself  externally  the  whole  of  the  comeal  tissue  in  front  of  the  absoeji 
usually  perishes,  leaving  an  ulcer  of  corresponding  extent*  Such  an  a)^^| 
when  fully  formed,  is  not  distinguishable  from  one  in  which  the  prooofiwP 
disintegration  has  commenced  upon  the  surface,  either  witbont  apparent 
cause  or  as  the  result  of  injury.  Tnmmatic  ulcers  of  the  cornea  are  most 
fi'eqnent  in  old  people,  in  whom  wounds,  instead  of  undergoing  speedy 
repair,  take  on  Blougbing  action  ;  and  they  are  most  common  among  men 
who  are  employed  in  trimming  hedges  or  in  cutting  down  coptscKWOod,  and 
who  are  very  liable  to  be  struck  upon  the  eye  by  a  twig  or  thorn.  Howertr 
occasioned,  corneal  ulcers  differ  much  in  their  rate  of  progress ;  but  they 
present  three  chief  types,  in  the  first  of  which  there  is  a  very  rapid  disintiy 
gration  of  tissue,  tb^  floor  and  edges  of  the  ulcer  remaining  traDsparent,  or 
nearly  so*  In  tb©  second,  in  which  the  disintegration  ia  less  rapid,  the  floor 
and  margins  of  the  ulcer  are  turbid,  a  certain  amount  of  effusion  or  celUpnv 
liferation  surrounding  and  anticipating  the  destructive  prooees*  In  the 
third,  vessels  are  seen  running  across  the  cornea  to  the  margin  of  the  oloer, 
and  these  vessels  indicate  the  commencement  of  the  repair  for  which  thcjr 
convey  the  nutritive  materials.  In  ulcera  of  the  first  type  the  appearance  of 
turbidity  around  the  margin  is  the  first  indication  of  the  commencement  of 
the  healing  process,  and  to  this,  if  tlie  progress  of  events  is  (avonrahle,  ihe 
development  of  vessels  is  soon  superadded. 

The  situation  of  corneal  ulcers  ditFers  much  in  different  cases,  but  when 
Oiey  occur  independently  of  injury  they  are  most  frequent  in  the  lower  half 
of  the  cornea,  which  is  not  under  the  shelter  of  either  lid*  When  traumatic, 
the  locality  of  their  occurrence  is  necessarily  that  of  the  injury,  and  there  is 
a  form  of  sponfaueous  ulcer  which  cuts  out  a  circular  groove  around  the 
margin  of  the  membrane,  and  trephines,  so  to  speak,  its  central  portion. 
Another  form  of  ulcer,  which  Prof.  Saemisch  has  thought  worthy  of  the 
special  designation  of  *  creeping*  (ulcus  serpens),  is  deacnbed  by  him  as  ex- 
tending itself  in  one  direction  only,  so  that  in  section  its  outline  would  be 
precipitous  on  one  side  and  sloping  down  to  the  uninjured  tissue  on  the  other. 
The  ill  effects  of  corneal  ulcers  depend  partly  on  tlieir  superficial  extent, 
partly  on  their  tendency  to  perforate.  The  lost  tissue  is  never  repr<.>duced, 
but  is  replaced  by  an  opaque  cicatrix,  which  undergoes  gradual  contraction, 
so  that,  in  pi^^portion  to  the  size  of  the  ulcer,  there  will  be  an  unsightly  white 
spot  ai^d  a  tint  ten  ing  of  the  corneal  curvatun\  In  proportion  to  the  depth 
of  the  ulcer  will  he  the  loss  of  power  of  its  floor  to  resist  the  pressare  of  the 
intraocular  ti:*nsion,  and  hence  the  floor  will  become  convex  and  promtneut^ 
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and  will  nltimatelj  yield,  and  permit  the  escape  of  the  aqueous  humour  and 
the  contact  of  the  iris  with  the  perforation.  The  structureless  lining  mem- 
brane of  the  cornea  (membrane  of  Descemet)  is  never  destroyed  by  ulcer- 
ation, and  if  it  is  allowed  to  burst,  its  shreds  may  line  the  sides  of  the  opening 
in  such  a  manner  as  to  prevent  their  adhesion,  and  to  occasion  the  formation 
of  a  troublesome  fistula.  Unless  this  should  occur  the  perforation  of  an 
ulcer  is  nearly  always  the  end  of  the  destructive  stage,  and  the  signal  for 
healing  to  commence. 

The  cicatrix  which  follows  a  perforating  ulcer  is  formed,  in  the  first  Cicatriccn. 
instance,  by  the  iris,  which  falls  against  the  opening  and  becomes  adherent 
to  it,  and  is  presently  coated  with  effused  lymph,  which  gradually  becomes 
organised  and  forms  a  cicatricial  tissue  through  which  the  colour  of  the 
foundation  of  iris  can  be  seen.  If  the  opening  is  very  large,  as  when  the  ' 
whole  or  the  greater  part  of  the  centre  of  the  cornea  is  destroyed,  the  result- 
ing cicatrix  has  a  bluish,  semi-transparent  aspect,  and,  by  reason  of  its  want 
of  firmness,  a  tendency  to  bulge  under  the  pressure  of  the  ocular  muscles. 
The  resulting  protrusion,  from  some  faubied  resemblance  to  a  grape,  was 
called  '  staphyloma '  by  old  writers,  and  the  name  may  be  looked  upon  as 
established  by  long  usage.  A  staphyloma  tends  to  increase  by  gradually 
undergoing  extension,  and  by  taking  up  into  itself  any  margin  of  sound 
cornea  by  which  it  may  be  surrounded,  until  it  often  becomes  very  large  and 
unsightly.  When  the  perforating  ulcer  is  small  the  resulting  cicatrix  may 
be  a  mere  dot,  with  less  tendency  to  contraction  than  it  would  have  if  formed 
entirely  of  corneal  tissue ;  and  when  the  ulcer  is  of  middle  size  the  cicatrix 
may  incline  to  either  of  the  foregoing  characters.  It  may  be  firm  and  strong, 
maintaining  its  level  and  leaving  the  other  parts  of  the  eye  only  little  injured  ; 
or  it  may  be  weak  and  distensible,  inclined  to  increase  in  size  at  the  expense 
of  the  remaining  parts  of  the  cornea.  In  the  latter  case  it  is  often  called  a 
'  partial '  staphyloma. 

The  principles  of  treatment,  in  all  foions  of  corneal  ulcer,  are  to  arrest  Treatmmt 
the  destructive  stage  and  to  promote  the  commencement  and  progress  of  ^,^*2af 
repair,  to  support  the  cicatrix  against  the  tension  of  the  mnsclos,  and  to  aid  tJcer. 
in  its  consolidation,  and  eventually,  as  far  as  may  be  either  necessary  or 
practicable,  to  improve  vision  and  to  conceal  disfigurement. 

For  the  fulfilment  of  the  first  of  these  indications  it  is  necessary  to  obtain  Treatment 
repose  of  the  sphincter  of  the  pupil  and  of  the  muscle  of  accommodation  by  *^°''"'*"***" 
atropine,  to  prevent  friction  of  the  lids  by  a  well-applied  compressive  band- 
age, to  promote  vascular  development  by  the  employment  of  hot  fomenta- 
tions, and  to  sustain  the  general  nutrition  by  suitable  diet  and  by  the  use  of 
stimulants  and  tonics.     If,  in  spite  of  these  precautious,  the  ulcer  should 
deepen  and  extend,  it  is  proper  to  anticipate  perforation,  and  to  bring  about 
the  healing  by  which  it  is  followed,  by  means  of  an  artificial  opening.     If 
perforation  is  imminent,  and  the  membrane  of  Descemet  is  actually  bulging 
through  the  floor  of  the  ulcer,  it  may  bo  ruptured  by  thrusting  a  probe 
obliquely  through  the  prominence  into  the  anterior  chamber,  so  carefully  as 
to  run  no  risk  of  wounding  the  lens,  and  so  as  to  direct  the  shreds  of  the 
torn  membrane  inwards,  and  to  prevent  them  from  lining  the  aperture.   But 
in  most  cases  the  artificial  opening  should  be  made  at  an  earlier  period. 
Professor  Saemisch  has  advocated  the  division  of  the  floor  of  the  ulcer  by 
transfixing  the  cornea  with  a  linear  cataract-knife  and  then  cutting  outwards 
through  the  intervening  tissue  ;  the  lips  of  the  wound  to  be  separated  daily, 
for  the  first  few  days,  by  means  of  a  probe  or  other  suitable  blunt  instru- 
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hM  prodooed  weak  and  irritable  eieatricea^  and  I  mudi  preler  Uie  fMvlbm- 
aooe  of  irideciomj,  the  piece  of  xnts  eMJoaOd  Imag  beldiid  tbe  biDAdtti  paft  of 
cicav  oomea,  where  tiie  resuUuig  ariifieial  pufH  is  meal  Ukieij  to  be  oaelkl 
for  purpooes  of  Tinon.  In  aaum  mmm  1  bare  seen  an  irideeionijr,  alnsoai 
or  aHpgetber  witboat  other  tueatnenty  tStwek  the  progron  of  an  nloer  and 
lead  to  fikTonrable  beaUng,  Wben  repair  has  oommefieed,  it  moai  be 
remeoibered  that  the  chief  retnaming  danger  is  that  the  cicatrix  will 
jietd  to  the  presBOTe  from  within  and  become  staph jlomatons ;  and  thiA 
must  be  guarded  agalnet  by  a  firmly-applied  compressive  bandage,  worn  not 
onlj  DDtil  healing  ia  complete,  but  ako  nnti]  a  certain  amoant  of  ooosolida- 
tion  of  the  cicatrix  has  taken  place.  If  the  acacr  oonalltntos  a  ooospicnoofl 
deform  itj,  which  is  either  disfiguring  in  appearance  or  likeljr  to  be  an  obstacle 
in  the  waj  of  the  patient*9  prospects  in  life,  it  may  be  almost  entirely  con- 
cealed bj  being  carefnllj  tattooed  with  Indian  ink,  which  must  be  mixed 
with  water  to  a  creamy  consistency,  and  then  pricked  into  the  mark  by 
repeated  pTinctnres  with  a  fine  needle.  If  vision  is  mnch  impaired,  and  if 
iridectomy  has  not  been  performed,  or  has  been  performed  in  an  nnsnitable 
position,  an  artificial  pnpil  may  be  made  behind  a  selected  part  of  the  oomea ; 
bat  neither  the  artificial  pnpil  nor  the  tattooing  shonid  be  attempted,  as  a 
mle,  for  six  months  after  the  formation  of  the  cicatrix. 

When  a  corneal  ulcer  prodoces  complete  staphyloma,  the  prominence  is 
often  painful  as  well  as  mmightly ;  and  it  is  osnally  desirable  to  remove  it, 
in  order  to  make  room  for  an  artificial  eye.  Enucleation  of  the  eyeball 
should  not  be  practised  in  these  cases,  but  the  portions  posterior  to  the 
ciliary  body  should  be  left,  in  order  to  afford  a  better  foundation  for  the 
artificial  eye  than  can  be  obtained  from  the  muscles  alone.  The  original 
operation  for  staphyloma  consisted  simply  in  shaving  off  the  projection  with 
a  Beer's  cataract-knife,  the  gaping  wound  being  left  to  close  in  its  own  time. 
Mr.  Critchett  improved  on  this  method  by  inserting  three  or  four  semicircular 
tbieaded  needles  behind  the  projection,  then  cutting  it  off,  drawing  the 
needles  througli  and  tying  the  threads,  so  as  to  obtain  prompt  union  in  a 
horizontal  line.  Other  surgeons  have  passed  sutures  through  the  conjunc- 
tiva only  ;  but  the  union  thus  prodnosd  is  apt  to  be  feeble,  and  I  have  seen 
Mr.  Critchett's  operation  followf^l  by  sympathetic  ophthalmia  of  the  remain- 
ing eye,  probably  because  a  ciliary  nerve  was  lacerated  by  one  of  the 
needles.  The  plan  which  I  prefer  is  to  divide  the  conjunctiva  all  round, 
close  to  the  margin  of  the  staphyloma,  and  to  dissect  it  from  the  sclerotic 
nearly  to  the  equator;  then  to  detach  the  four  recti  muscles,  and  to  cut  off 
the  front  portion  of  the  eyeball,  well  behind  the  ciliary  region.  The  soperior 
and  inferior  recti  should  then  be  nnited  in  front  of  the  wound  by  a  catgnt 
suture,  and  the  internal  and  external  recti  in  front  of  them ;  and  the  con* 
junctival  incision  should  be  brought  together  in  a  horizontal  line  by  silk 
sutures.  The  resulting  stump  is  of  good  she  and  very  mobile,  so  that  an 
artificial  eye  placed  upon  it  will  scarcely  betray  itself  even  to  a  not  wholly 
unskilled  observer. 

The  formation  of  a  partial  staphyloma,  instead  of  a  firm  cicatrix,  i» 
generally  due  to  neglect  of  support  during  the  healing  process,  or  to  its 
premature  abanflonment.  An  attempt  may  lie  made,  in  such  cases,  to  check 
yielding  by  a  large  iridectomy  (wljich  will  diminish  pressure  from  witliin) 
and  by  renewed  and  persevering  bandaging;  but  in  the  majority  of  caaee 
the  protrusion  will  increase,  will  take  up  into  itself  more  and  more  of  the 
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cornea,  and  wUl  1>eeome  irritable  or  painful,  and  tln'eatpninc^  to  tho  sound 
eje.  Under  such  circurastanees,  even  altliougli  some  imperfect  vision  nmy 
remain,  it  is  best  to  treat  tbo  case  as  if  tbe  staphyloma  were  complete,  and 
to  remove  tbe  diseased  partes  by  one  of  tho  operations  last  described. 

The  only  other  affection  of  the  cornea  wbieb  requires  description  in  these  Ctmiriil 
pages  is  the  malformation  which  is  known  aa 'conical  cornea/  This  in,  in 
effect,  ao  ati^ophj  of  the  central  portion  of  the  menibr'aiie,  which  becomes 
thinned  and  weakened,  loses  its  natural  cnr?atnre,  and  projects  as  an  obtusely 
pointed  prominence*  When  seen  in  pixjfile  the  distortion  of  shape  is  very 
apparent ;  and  when  seen  from  the  front  it  has  a  enrious  pellucid  appearance, 
almost  as  if  a  drop  of  some  highly  refracting  liquid  were  adherent  to  the 
corneal  surface.  When  the  prominence  attains  large  dimensions  its  apex 
loses  the  protection  of  the  lids,  and  is  exposed  to  many  sonrcea  of  irritation, 
so  that  it  often  loses  its  tmnsparency,  and  becomes  cloudy  and  opaque. 
When  once  established,  conical  cornea  tends  to  progressive  increase  under 
the  pressure  of  the  recti  muscles,  and  it  soon  becomes  highly  distui^bing  to 
vision.  On  account  of  the  elongation  of  the  eyeball  it  produces  a  high 
degree  of  myopia,  or  near  sight ;  and,  on  account  of  the  irregularity  of  the 
elevation,  this  near  sij^ht  ciinnot  be  materially  assisted  by  any  concave  lens. 
Whenever  near  sight  is  attended  by  unusual  diminution  of  the  acuteness  of 
vision,  and  ia  not  relieved  by  spectacles,  conical  cornea  should  be  suspected 
and  looked  for.  In  it.s  early  stages  it  may  easily  eseape  detection;  but  Mr. 
Bowman  has  pointed  out  that  it  may  be  easily  discovered  by  an  examina- 
tion  witli  tbe  mirror  of  an  ophtlialmoscope.  The  ai'ea  of  tlie  pupil  does  not 
present  an  unbroken  cii'cle  of  equal  illumination,  but  some  part  of  the  ba^so 
of  the  prominence  will  appear  to  lie  in  shadow,  and  this  shadow  will  play 
around,  from  side  to  side,  in  response  to  slight  movemeids  of  the  mii:ror. 

The  treatment  of  conical  cornea  is  based  upon  the  tendency  of  an  ulcer  Treatment 
to  flatten  the  curvature  of  the  membrane  during  tbe  healing  process.  The  ^omea. 
idea  of  utilizing  this  tc«ndency  occurred  first  to  Voo  Grucfc,  who  shaved  off 
^t^^e  apex  of  the  oono  without  penetratiug  the  anterior  chamber^  cauterised  the 
wound  until  he  had  produced  an  ulcer  of  sufficient  extent,  and  then  pro- 
moted healing.  Other  snrgeona  have  cut  ofl^  the  thinned  central  portion  of 
cornea,  and  some  have  united  the  edges  of  the  incision  by  a  point  of  suture. 
Mr,  Bowman  has  contrived  an  ingenions  tiY'phino  by  which  it  ia  possible 
either  to  cut  out  a  circular  disc  of  the  anterior  layer  of  the  cornea,  and  to 
peel  this  off,  leaving  the  membrane  of  Deaccmet  intact  and  the  anterior 
chamber  unopened,  or  to  carry  the  cut  deeper,  so  as  to  remove  the  whole 
thickness.  My  own  practice  is  to  transfix  tlio  apex  of  the  projection  with 
a  narrow  two-edged  knife,  so  as  to  cut  off,  by  a  single  thrust,  the  small 
portion  of  cornea  which  remains  in  front  of  tbo  blade,  and  which  should 
seldom  exceed  a  line  in  diameter.  Prior  to  the  operation  the  pupil  must  be 
fully  dilated  by  atro]>ine,  in  order  to  prevent  its  margin  from  becoming 
adherent  to  the  cicatrix.  The  lids  should  be  closed  by  a  compressive  band- 
age, and  a  liniment  of  glycerine  and  belladonna  applied  to  the  brow,  so  as  to 
maintain  dilatation.  When  tbe  case  progresses  favourably  the  result  will 
be  a  firm  central  cicatrix,  which  will  restore  the  cornea  to  normal  curvature, 
or  nearly  so,  and  will  arrest  the  further  increase  of  the  conicity,  but  which 
is  both  unsightly  and  an  obstacle  in  the  way  of  vision.  In  order  to  restore 
nght  it  is  necessary  Uj  make  an  artificial  pupil  behind  some  transparent  part 
'of  the  cornea  j  and  the  cicatrix  may  be  concealed  by  tattooing  it  with  Indian 
ink  in  tbe  manner  already  described. 
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The  irig  is  liable  to  be  the  seat  of  tnmoiirs  or  cjsts  of  various  kinds, 
wliioli,  when  they  are  increasing,  may  prodace  destmctive  changes  in  the 
eyeball  by  their  pressnre  upon  the  lens  and  ciliary  body,  by  projecting  into 
the  pupillary  Rpace,  and  by  general  interference  with  the  circulation  and 
nutrition,  and  which  should  be  completely  removed,  together  ^"ith  the 
portion  of  hris  on  which  they. are  seat-ed,  as  soon  as  their  character  is 
declared,  and  before  they  have  attained  sufiBcient  magnitude  to  be  serioasTj 
injurious.  Many  endeavours  have  been  made  to  destroy  c^'sts  by  simple 
laceration ;  but  these  endeavours  have  scarcely  ever  been  succesafol,  and 
have  sometimes  set  up  inflammation  of  a  destructi^re  character.  When  any 
morbid  growtli  of  the  iris  has  been  removed,  it  should  be  made  the  subject 
of  cai-eful  niieroscopic  examinatiun  ;  and,  if  it  appears  to  be  malignant, 
enucleation  of  the  eyeball  should  generally  be  recommended, 

The  iris  is  also  hable  to  a  congenital  malformation  by  deficiency,  usually 
in  a  direction  downwards.  The  resulting  gap  is  called  a  coloboma,  and  may 
vary  in  extent  from  a  mere  notch  in  the  margin  of  the  pupil  to  a  loss  of 
substance  which  may  extend  thmugh  the  ciliary  body  and  choroid  to  the 
border  of  the  optic  nerve.  Coloboraa  may  affect  either  one  or  both  eyes  ; 
and,  as  usually  seen,  it  almost  precisely  resembles  the  effect  of  an  iri- 
dectomy* 

The  most  important  disease  of  the  iris,  and  also  one  of  the  most  common 
of  the  affections  of  the  eye,  is  inflammation  of  the  substance  of  the  mera- 
branc,  or  iritis.  Iritis  is  seen  under  two  chief  forma,  the  plastic  and  the 
serous,  of  which  tbe  first-named  is  much  the  more  frequent.  Plastic  iritis, 
in  its  early  stages,  is  liable  to  be  mistaken  for  simple  inflammation  of  the 
conjunctiva,  from  which  it  may  be  distinguish eil  by  three  chief  Bigns, 
namely,  that  there  ia  always  some  loss  of  lustre  of  the  iris,  some  impairment 
of  vision,  and  some  congestion  of  the  zone  of  fine  sclerotic  vessels  which 
surrounds  the  cornea,  so  that  the  pi-essure  of  the  finger  through  the  eyelid 
does  not  leave  a  perfectly  white  track  behind.  In  every  case  of  apparently 
trivial  conjunctivitis  it  is  necessary  to  ascertain  the  absence  of  iritis  with 
BfiFupulous  cat^,  because  the  astringent  lotion  which  would  cure  the  former 
affection  woald  be  certain  to  stimulate  the  latter  to  greatly  increased 
activity. 

The  early  progress  of  iritis  is  somewhat  rapid,  and,  as  a  rule,  when  ft 
case  comes  before  the  surgeon  the  diagnosis  is  no  longer  doubtful.  In 
addition  to  ihe  symptoms  already  mentioned  the  iris  will  appear  dull  and 
discoloured,  in  consequence  of  discolounation  of  the  aquetms  humour  in  front 
of  it,  and  the  moveinents  of  the  pupil  in  response  to  variations  of  light  will 
bo  skig^sh,  or  even  altogether  arrested.  In  order  t<^  determine  this  point 
the  sound  eye  should  bo  eflectnally  covered,  and  then  the  surgeon,  without 
touching  the  affected  one,  should  shade  it  with  his  hand,  removing  and 
replacing  the  band  two  or  three  times,  and  carefully  watching  the  papillary 
margin.  If  expansion  and  contraction  should  not  take  place,  a  drop  of  solu- 
tion of  atropine  should  be  applied  to  the  lining  membrane  of  tlie  lower 
lid,  and  this,  in  most  instances,  will  bring  to  light  irregularity  of  the  pnpil, 
showing  that  it  is  in  points  adherent  to  the  surface  of  the  cr)'stal]ine  lens, 
and  tliat  It  can  only  dilate  in  the  intervals  l>etween  such  adhesions,  and  in 
some  such  manner  as  that  which  is  sho^vn  in  the  annexed  diag»*ams.  A 
deceptive  resemblance  tiD  iritis  is  produced  in  some  cases  of  turbidity  of  the 
cornea ;  but  if  a  drop  of  four-grain  solution  of  atropine  produces  complete 
dilatation  of  the  pupil  within  twenty  minutes  or  so,  it  may  be  concluded  thai 
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no  intia  is  present;  and,  on  tlie  otLcr  hand,  the  appenrance  of  points  of 
adht^sion  establishes  the  diagnosis  of  iritia  with  certiiintj.  The  onlj  excep- 
tion would  be  in  a  case  in  wbicb  the  adhesions  had  been  left  behind  by  Bome 
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former  attack,  and  in  which  the  condition  actually  present  might  he  simple 
conjenctivitifi  or  keratitis. 

The  causes  of  iritis  are  very  numorons  ;  but  the  malady  is  so  frequent  an  CauMi, 
attendant  yjion  the  earlier  stages  of  secondary  syphilis  that  the  syphilitic  forms 
have  rather  eclipsed  others,  and  the  fii'st  question  whicli  presents  itself  in 
any  case  of  iritis^  is  whether  it  should  be  attributed  to  a  syphilitic  ongin, 
Kheumatiam  is  another  dyacrasia  which  involves  a  special  liability  to  iritis  j 
and  the  disease  also  occnrs  in  connection  with  over-work,  exhanstion,  and 
mental  anxiety.  It  has  been  said  by  some  writers  that  tlie  syphilitic  varieties 
of  iritis  present  recognizable  peciiUarities,  one  of  which  is  the  deposit  of 
lymph  in  lumps  or  nodules  upon  the  surface  of  the  iris;  and  there  ore, 
undoubtedly,  certain  cases  in  which  sacli  uodulcs  aro  seen,  in  which  they  are 
simply  syphihtic  gumraataj  and  in  which  the  attendant  inflammation  is 
rather  a  consequence  of  their  presence  than  a  cause  of  their  formatiun.  Put- 
ting such  cases  aside,  writers  are  by  no  means  agreed  touching  the  precise 
nature  of  the  dijFerences  which  distinguiBh  syphilitic  iritis  from  other  forms  j 
and  as  a  matter  of  fact  it  would  Ije  very  hard  to  define  syphilitic  iritis  in  any 
satisfactory  maTiner.  We  cannot  say  that  every  case  of  iritis  wbicb  occurs  in 
a  sypbilitic  person  is  syphilitic,  unless  wo  are  prepared  to  affirm  that  syphilis 
afibrds  an  immunity  from  all  the  forms  of  iritis  which  may  occur  in  non- 
sypbilitic  people.  Practically  speaking,  the  quetstion  is  one  of  little  moment, 
which  has  scarcely  any  Ixjaring  either  upon  prognosis  or  upon  treatment. 

In  a  few  eases,  in  which  iritis  is  originally  of  great  severity,  or  in  wliich  Cottreew 
it  has  from  the  first  been  aggravated  by  maltreatment,  it  displays  a  tendency 
to  spread  to  the  ciliary  body  and  to  the  choroid,  and  to  produce  changes 
which  are  speedily  destructive  to  vision,  and  wiiicb  are  followed  by  wasting 
of  the  eyebalh  But  in  the  grt?at  majority  of  instances  the  tendency  of  a  first 
attack  is  towards  resolution  and  ultimate  recovery.  If  lymph  has  been 
poured  out  in  large  quantity,  so  as  to  form  a  contimious  film  orer  the  sur- 
face of  the  crystalline  lens,  this  film  may  be  left  as  a  semitranaparcnt  mem- 
brane, presenting,  according  to  the  degree  of  its  opacity,  more  or  less 
impediment  to  vision,  and  united  to  the  pupillary  margin  either  at  ils  entire 
circumference  or  partially.  Wlien  the  eff'ueion  has  been  smaller  in  amount, 
and  does  not  cover  the  pupil,  it  will  nevertheless  leave  the  pupillary  margin 
adherent  at  certain  points,  and  in  such  cases  vision  may  be  normal.  If  the 
adhesions  occupy  the  greater  part  of  the  pupillary  margin,  so  that  they 
practically  fix  the  greater  part  of  the  iris  to  the  lens,  they  may  be  productive 
of  no  more  inconvenience  than  such  as  attends  the  inability  of  the  pupil  to 
expand  under  a  feeble  illumination,  and  thus  to  compensiite  in  some  degree 
for  a  deficiency  of  light ;  but  if  there  are  only  a  few  scattered  points  of  ad- 
hesion, so  that  the  pupil  is  generally  mobile,  and  is  constantly  checked  in 
its  attempts  at  dilatatioa,  such  adhesions  maintain  a  pei'potual  irritation, 
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which  is  almost  cerfcaia  to  excite  a  second  attack  of  iritie.  Wlien  this 
happens,  still  more  of  the  membrane  is  tied  down,  and  its  nutrition  become 
seriously  affected.  The  iritis,  under  such  circumstances,  becomes  recurrent,^ 
returning  agfiin  and  again  at  vaiiable  intervals,  under  the  inOueuce  of  any 
conatitutiooal  indisposition  or  any  source  of  loeal  irritation.  In  time  it  ties 
down  tlie  whole  of  the  pupillary  margin  to  the  lens,  so  that  the  lens  and  iris 
together  form  an  absolute  and  impermeable  barrier  which  separates  the 
anterior  chamber  from  the  deeper  jmrts  of  the  eye*  This  state  is  called 
*  exelnaion  '  of  the  papil. 

In  the  natuntl  condition^  when  the  pupillary  apertum  is  freely  moveable, 
its  margin,  when  moderately  contracted,  lies  in  contact  with  the  surface  of 
the  crystalline  lens,  but  loses  tliis  contact,  on  account  of  the  curvature  of 
the  lens  surface,  as  soon  as  the  pupil  is  dilated.  There  is,  therefore,  a  free 
passage  of  fluid  through  the  pupil  ;  and  hence  exhalation  through  the  cornea 
plays  an  important  part  in  regulating  the  quantity  of  fluid  which  is  contained 
not  only  in  the  anterior  chamber,  but  also  in  the  deeper  parts  of  the  eye.  As 
aoon  as  the  pupH  is  excluded  no  fluid  can  pass  into  the  anterior  chamber 
fi*(>m  behind  the  iris  j  and  couaeqnently,  as  secretion  behind  the  ins  continues, 
accnraulation  must  necessarily  take  place.  Very  soon  after  exclusion  is  com- 
plete the  peripheral  parts  of  tho  iris  may  be  observed  to  become  prominent, 
bulging  forwards  towards  the  cornea^  and  leaving  the  central  parts  com- 
paratively depressed.  Tho  eyeball  as  a  whole  becomes  distended  and  hard, 
the  internal  circulation  is  im|:ieded,  the  vitreous  passes  into  a  liquid  condition, 
the  retina  perishes  from  the  combined  etTects  of  blood  stxisis  and  of  compres- 
sion, and  the  eye  is  destroyed  as  an  organ  of  vision.  "When  iritis  leaves  an 
adhesion  of  the  pupil  recurrence  of  the  iuflammation  is  to  be  expected ;  and 
recniTent  iritis,  unless  the  chain  of  morbid  action  can  be  broken,  can  scarcely 
have  any  other  terniiiintion  than  loss  of  sight. 

It  follows  that  the  chief  object  io  be  kept  in  view,  in  the  treatment  of 
iritis,  is  to  prevent  the  formation  of  adhesions,  or  to  detach  them  if  they  have 
formed  ;  and  that  iu  no  case  in  wliicli  adliesions  are  left  behind,  even  tbougli 
all  inflaniniatiou  may  have  subsided,  and  although  vision  may  be  perfect,  can 
the  result  be  considered  satisfactory  or  complete.  In  order  to  bring  about 
complete  recovery  it  is  necessary,  lirst,  to  shelter  the  eye  from  all  sources  of  j 
irritation  ;  secondly,  to  eudeavour  to  procure  full  dilatation  of  the  pupil ;  and,f 
thirdly,  if  the  pupil  resLsts  dilatation,  to  have  recourse  to  mercury.  Various 
details  will  offer  themselves  for  cousidei^tion  in  different  cases,  bat  they  will 
all  be  subordinate  to  the  principUs  of  action  above  laid  down. 

Among  the  sources  of  irritjition  which  are  to  be  avoided  the  most  for-  ' 
midable  are  the  various  astrinj^cnts,  such  as  lotions  of  nitj^ate  of  silver  or  of 
sulphate  of  zinc,  which  are  sometimes  sold  as  a  cure  for  inflamed  eyes  l*i 
druggists,  or  which  may  bo  prescribed  when  an  early  stage  of  iritis  is  mis-^ 
taken  for  conjunctivitis.  Next  to  these  would  come  the  aom-ces  of  in^tation 
incidental  to  functional  use  and  to  movement  in  the  workl,  such  as  exei-ciso 
of  the  accouiinoilation,  and  exposure  to  variations  of  light,  variations  of 
temperature,  and  atmospheric  imjmritics.  Whenever  possible,  a  patient  with 
iritis  should  abandon  his  occupation,  should  abstain  almost  entirely  from 
reading,  writing,  or  other  visual  oecnpation  of  the  sound  eye,  and  should 
contino  himself  1*3  a  well  ventilated  and  dimly  lighted  apartment.  When 
these  precautiouB  cannot  be  observed  the  affected  eye  should  be  covered  by 
a  compressive  bandage,  with  saSicient  padding  to  exclude  variations  of  light 
and  of  temperature. 
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The  solution  of  ati'opine  should  usually  be  of  the  sirLni^th  of  four  grains  Use  of 
of  tfie  oeutml  sulphate  to  an  ounco  of  distilled  water,  und  a  di'op  of  thia  *^'^'"'^P'"^» 
solution  «hould  be  applied  to  the  liniug  niembntne  of  the  lower  lid  with  a 
quill  scoop  or  a  dropping  tube.  It  is  a  good  rule  to  direct  the  aj^pticatioti  to 
be  made  three  times  a  day,  and  each  application  to  consist  of  three  di-ops,  with 
intervals  of  five  minutes  between  them.  A  drop  is  applied,  after  five  minutes 
another,  af\ar  another  five  minutes  a  third;  and  this  must  be  dona  three 
times  a  day.  If  a  compressive  bandage  is  worn,  it  mast  be  laid  aside  for  a 
quarter  of  an  Iiour  after  each  application  of  the  atropine,  in  order  that  it  may 
not  absorb  and  remove  the  solution.  In  cases  of  only  modemte  severity, 
which  are  seen  early,  this  Ireatmeni  wil!  ofteti  produce  considerable  dilatation 
of  the  pupil,  with  diminution  of  congestion  and  of  uneasy  sensations,  within 
twenty-foar  hours,  and  complete  dilatation  of  the  pupil  within  forty*eigbt 
hours.  When  this  is  the  coun^e  of  events  it  is  only  necessary  to  maintain  the 
dilatation,  and  the  iritis  will  die  out  harinleKsly,  l»ecau8e,  when  the  pupil  ia 
dilated,  its  margin  is  no  longer  in  contact  with  the  lens,  and  lympb,  even  if  it 
should  bo  ponreil  ont,  camiot  forai  adhesions,  but  will  be  diffused  among  the 
aqueous  humour.  Apart  from  this,  the  atropine^  probably  by  virtue  of  its  iu- 
lluenco  upon  the  yaso-motor  neiTeei,  seems  to  Ije  distinctly  antiphlogistic  in  its 
action »  When  all  congestion  has  subsided^  and  when  the  absorption  of  any 
turbidity  in  the  aqueous  humour  has  restored  the  iris  to  its  natmfil  coloar  and 
lustre,  the  atropine  may  be  Jaid  aside  ;  but  the  eye  must  l>e  can^fnlly  watched 
for  a  few  days,  and  especially  when  it  is  again  taken  into  use,  iu  order  that 
the  slightest  a|ipearance  of  relapse  or  of  returning  irritation  maybe  met  by  a 
renewed  application  of  the  remedy. 

Under  three  sets  of  circnmstances — firatj  when  the  action  of  atropine,  Mercury, 
after  twenty- fonr  hours,  fails  to  produce  any  marked  abatement  of  the  symp- 
toms; secondly,  when,  after  forty -eight  hours,  although  the  symptoms  have 
abated,  the  pupil  is  not  circular,  bat  is  rendered  irregular  by  broad  bands  of 
adhesion ;  thirdly,  when  the  iritis  is  already  of  some  duration  before  it  ia 
snbmitted  to  treatment — it  ia  necessary  to  have  recoiii*se  to  mercury,  and  to 
obtain  its  etTeet  with  as  little  delay  as  possible.  Every  practitioner  will 
choose  bis  own  preparation  and  mode  of  ad  in  in  i^t  ration,  but  jierhaps  the  form 
most  generally  applicable  is  blue  pill,  in  doses  of  two  or  three  grains  three 
times  a  day,  and  in  combination  with  a  small  quantity  (say  a  quarter  of  a 
grain)  of  opium.  As  soon  as  the  faintest  mercurial  hue  appears  upon  the 
gums  the  dose  should  be  greatly  diminished,  so  that  this  slight  effect  maybe 
maintiiined,  but  not  exceeded ;  and  under  its  influence  we  often  see  lymph 
absorbed,  and  adhesions  disappear,  with  great  I'apidity,  I  am  accustomed  to 
take  resistance  to  atropine  as  the  sole  indication  for  mercurj'  in  iritis  (such 
resistance  being  a  matter  of  course  when  the  iidtammation  has  remained  un- 
checked for  two  or  three  days,  and  adhesions  have  had  time  to  become  tirm); 
and  1  do  not  regard  either  the  need  of  mercury,  or  the  rapid  improvement 
when  it  is  administered,  as  any  certain  evidence  of  syphilis.  Neither  docs  it 
follow  that  the  iritis  of  a  syphilitic  person  will  resiat  atropine  and  will  require 
mercuiy,  even  although  the  nse  of  the  mineral  may  be  indicated  for  some 
other  syphilitic  manifefitation.  As  regards  the  eye  only,  the  mercury  must 
be  continued  as  long  as  improvement  takes  place  under  its  use,  and  then, 
together  with  the  atropine,  it  must  be  discoTitinued  carefully  and  watchfully. 

Iritis  may  he  complicated,  or  attended,  with  an  unuKiial  degree  of  pain,  or  Complica- 
with  an  unnsu  al  degj-ee  of  vascular  excitement,  and  both  of  these  conditions  may   [JJ^^*^*^ 
interfere  with  the  action  of  atropine,  witboyt  domanding  tliat  of  mercniy. 
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Iridcc- 
Uirnv, 


Wheu  thc^re  ia  much  conjunctival  cougestioD.tKJg-etlier  wit  n  ti*  vaium  ni  i ... 
ttmiiicratari!  and  falness  of  the?  temporal  vessels^  two  or  three  lcH?che^  !*KonU  U- 
ap[>liocl  round  tlie  nmrgm  of  the  orbit,  and  their  hit^s  suffered  to  ^  1} 

In  the  greater  unmber  of  ca^es  the  morbid  Beusations  Lardly  ami._-..  ,^t- 
thing  more  than  niieaiiinos«i,aiid  when  actual  pain  is  suftemKl  it  must  be  retieTdl 
or  subdned  before  healthy  rt^parative  action  can  be  expected,  Puin  majr  be 
tensive,  due  to  tlie  stretching-  of  the  ocular  tunics  by  increaaed  secretioii  U 
form  thut  in  Hcarccly  met  with  excepting  in  serous  iritis)  ;  or  it  maj  bi  la 
expix;ssion  of  exalted  nervous  sensibility.  The  former  varietj  will  be  cob. 
Bidored  presently  ;  the  latter  calls  for  the  unstint^  employment  of  anodjniaL 
Especially  when  pain  shoots  along  the  various  branches  of  the  first  division 
of  the  tifth  nerve  on  the  afiectod  side,  it  Is  genemlly  desirable  to  have  reocmtw 
to  the  « Ti Ik* nta neons  injection  of  morphia,  in  such  doses  and  at  sQch  totenr^ 
as  may  aflbrd  immnnity  from  snffering,  while  the  atropine,  and  if  necetsnuj 
the  mety:*ury  also,  are  enn ployed  in  the  manner  which  has  been  deaortbed. 

When  the  Bnb«idence  of  iritis  leaves  an  adhesion  which  lias  resisted  treftl- 
mcnt,  the  use  of  atropine  and  of  mercury  must  be  cautiously  continued  for 
a  time,  in  the  hope  that  the  former  may  mechanically  stretch  and  break  the 
new  tiBsne,  while  Iho  latter  causes  it  to  undergo  disintegration  and  absorptkni. 
If  no  declared  ctTect  is  prod  need  within    a   month,    the    medieinee  should 
generally  be  discontinued,  and  the  adhesion  regarded   as   permanent.     The 
patient  should  be  forewarned  of  his  liability  to  another  attack  of  inflamma- 
tion, and  should  be  cautioned  to  seek  advice  immediately  if  such  an  event 
should  occur.     In  a  certain  small  proportion  of  cases  no  harm  will  folIoW| 
but  in  othcr^t  the  patient  rcmuins  conscious  of  the  adhesion,  which  produces 
sensations  of  dragging  or  discomfort,  and  in  the  great  majority  a  second 
attack  of  iritis  will  sooner  or  later  occur.     When  tliis  happens  it   mast  b* 
treated  in  the  oniinary  way,  with  atropine,  before  having  recourse  to  mercoij; 
for^  although  the  existing  ailhesions  will  forbid  complete  dilatation  of 
pupil,  the  utropine  will  nevertheless  exert  consi*lerable  antiphlogistic  a<^G 
After  the  second  attack  has  subsided,  means  should  be  taken  without  delay  lo 
destroy  the  injurious  effect  of  the  adhesions,  for  recurrence  is  then  no  ] 
doubtful,  and  if  the  adhesions  are  left  the  eye  will  certainly  be  disor 
by  repeated  inOammaiion.     Two  methods  offer  theraeelves— neither  to  break 
the  contimiity  of  the  iris,  and  to  prevent  closure  of  the  pupil,  by  a  aafBcient 
iridectomy,  or  to  detach  the  adhesions  by  traction  with  a  hook  or  forceps 
introduced    into   the   anterior  chamber     Of  these  methods    the   former   is 
generally  to  he  preferred,  as  Ijelng  the  more  effectual  and  the  less  dangerous 
of  the  two,   the   detachment  by  traction  l>eing  open  to  the  objection  that 
the  adhesions  may  rc-unito,  and  that  the  instrument  employed  or  the  trac- 
tion exercised  may  injure  the  capsule  of  the  lens  and  produce  tranmatic 
cataract.      After  the  performance  of  an  iridectomy  it  rarely  happens  tlmt 
iritis  will  occnr  again  ;  and  its  occurrence  would  bo  comparatively  harm* 
less,  on  account  of  the  large  and  free  opening  that  would  exist  between  the 
anterior  and  the  posterior  chamber.     The  rale  of  practice,  therefore,  would 
be  t>o  perform  an  iridectomy  in  every  case  in  which  adhesions  left   by  iritis 
were  sources  of  discomfort  to  the  paiieiitj  or  in  which  the  patient  was  ab:»ut 
to  travel  to  remote  places,  where  he  miglit  bo  unable  to  procure  surgical  aid^ 
or  in  which  the  adhesions  hati  already  produced  a  second  attack  of  inflamnui* 
tinn.     If  the  natni'al  pu|nl  ia  free  from  lymph  and  the  vision  good,  the  iridec- 
tomy may  be  placed  under  the  shelter  of  the  upper  lid,  where  it  will  be  out 
of  sight ;  bat  if  the  pupil  is  at  all  covered  it  is  best  to  remove  a  piece  of  iria 
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which  is  non-adherent,  and  which  will  therefore  leave  a  clear  aperture  for 
visual  pnrposcs.  If  the  piece  removed  is  adherent  it  will  often  leave  opaque 
lymph  or  pigment  upon  the  capsule  of  the  lens. 

When  only  two  attacks  of  iritis  have  occurred  there  is  seldom  any  dif- 
ficulty in  performing  iridectomy  in  an  effectual  manner;  but  after  repeated 
attacks  the  operation,  although  still  indicated  as  the  best  or  even  the  only 
resource,  is  very  difficult  of  accomplishment.  The  stroma  of  the  iris  is  often 
so  weakened  that  it  will  tear  under  the.  forceps'  traction,  so  that  no  large 
opening  can  be  made,  and  the  inflammation  has  often  spread  by  continuity 
to  the  choroid,  and  has  occasioned  effusions  which  prevent  the  restoration  of 
useful  vision. 

The  other  chief  variety  of  iritis — the  serous — is  comparatively  of  rare  Seroiu 
occurrence,  and  is  seldom  met  with  except  in  persons  of  disordered  health,  ^^^ 
and  especially,  I  think,  in  cases  of  renal  disease.  It  differs  from  the  plastic 
in  the  morbid  product  being  a  turbid  liquid  instead  of  lymph ;  and  this 
liquid,  while  it  obscures  the  iris  and  renders  it  dull,  and  while  it  overfills  and 
distends  the  eyeball,  has  no  tendency  to  the  formation  of  adhesions.  In 
general  appearance  the  eye  resembles  one  which  is  suffering  from  iritis  of 
the  ordinary  kind  ;  but  the  pupil  is  usually  quite  insensible  to  the  action  of 
atropine  (probably  because  the  overfilled  state  of  the  eye  prevents  absorption), 
and  the  plane  of  the  iris  is  in  some  degree  pushed  backwards,  so  that  the 
anterior  chamber  seems  to  be  deeper  than  usual.  At  the  same  time  the 
eyeball  will  be  rendered  very  hard  by  tension,  the  sight  will  be  greatly 
affected  by  the  compression  of  the  retina,  and  a  good  deal  of  dull  stretching 
pain  is  usually  experienced.  The  first  thing  to  be  done  in  such  a  case  is  to 
diminish  tension,  by  repeated  paracentesis  if  the  case  is  seen  early  and  can 
be  closely  watched,  by  iridectomy  under  the  opposite  conditions.  As  soon  as 
the  fluid  is  evacuated  the  pupil  will  respond  readily  to  atropine,  and  uninter- 
rupted recovery  will  usually  take  place. 

When  plastic  iritis,  either  in  the  first  or  in  any  subsequent  attack,  extends  indocho- 
to  the  choroid,  the  severity  and  the  danger  of  the  case  are  much  increased,  roiditU. 
and  the  inflammation  frequently  terminates  in  wasting  of  the  globe  and  loss 
of  sight.  The  chief  evidence  of  extension  to  the  choroid  would  be  furnished 
by  tenderness  of  the  ciliary  region  under  gentle  pressure,  by  an  impairment  of 
vision  iti  excess  of  that  for  which  the  iritis  would  account,  and  by  immobility 
of  the  pupil  under  atropine  ;  often,  if  the  cornea  and  aqueous  humour  retain 
sufficient  transparency,  by  the  appearance  of  visible  bloodvessels  in  the  iris 
itself.  The  treatment  under  such  circumstances  must  be  mainly  mercurial, 
combined  with  careful  attention  to  the  diet  and  general  condition  of  the 
patient.  Pain  should  be  subdued  by  anodynes,  paracentesis  of  the  anterior 
chamber  should  be  performed,  and  the  aqueous  humour  evacuated  twice 
daily.  Under  the  most  favourable  circumstances  nothing  better  than  partial 
recovery  can  be  expected,  with  a  closed  pupil  and  often  with  an  opaque  lens. 
A  large  iridectomy  should  be  performed  as  soon  as  the  inflammation  has  sub- 
sided,  and  the  lens,  if  opaque,  should  be  extract-ed.  In  most  cases  this  ope- 
ration will  be  followed  by  some  degree  of  fresh  inflammation,  which  will 
usually  close  the  pupil  left  by  the  iridectomy,  and  will  leave  in  the  axis  of 
vision  a  tough  membrane  consisting  of  iris  and  lens  capsule,  united  by  effused 
lymph.  When  a  sufficient  time  has  elapsed,  and  the  eye  is  again  quiet,  some 
degree  of  vision  may  often  bo  restored  by  cutting  out  a  large  portion  of  this 
tough  membrane  and  removing  it  entirely,  so  as  to  leave  a  good  central  pupil. 
For  this  purpose  a  large  incision  should  be  made  into  the  anterior  chamber 
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with  an  iridectomy-ktiife,  and  through  this  inc-isioii  an  appropriate  pair  i 
sciRsors  may  be  introduced  and  made  to  piei'co  the  membrane  with  one 
blade,  BO  that  they  may  cut  out  a  piece  of  such  size  as  may  bo  desirad. 


Difietsosof 

Ihe  cryntaX- 
11ji«  leua. 


Cataract, 


cataract. 


Kemoval 

by  (h>lutio!i. 


Iritig 

during 


The  struciure  next  to  the  iris  in  point  of  auatomical  position  is  the  cry8taL| 
lino  lens,  which  in  natumlly  of  brilliant  ti-anspart^ncy,  but  which  is  liable  to  1 
nndergo   perversions  of  nutrition  which  render  it  more  or  less  turbid  or 
opaque,  and  which  constitute  the  vaiious  forms  of  C4itaract.     Of  these  forma. 
the  most  noticeable  are  the  congenital,  the  laminar,  and  the  aenUc, 

In  the  obviously  eoiigonttal  fonns  of  cataract  it  becomes  apparent,  aoc 
after  birth,  that  the  pupils  of  the  infant's  eyes  ait?  ivot  of  their  usual  blackneaaj 
but  of  a  bluish-white  or  milky  appmrance  ;  and  dilatation  by  atropine  showso 
that  tliLs  appearance  extends  over  tlie  whole  of  the  surfaee  of  the  Jcus.  When 
the  infant  is  old  enough  it  will  be  found  to  follow  a  lighted  candle  with  its 
eyes,  but  to  have  no  vision  of  conspicuous  objects  ;  and  in  this  condition  it  is 
very  importiint  that  an  operation  should  be  fierformed  early,  because  other- 
wise the  cxterual  mnscles  of  the  eyes,  not  being  guided  in  their  movements  by 
the  sense  of  sight,  will  never  acquire  the  power  of  detinite  fixation,  and  the 
globes  will,  permanently  oseiHato  in  the  enrious  rhythmical  fashion  which 
has  received  the  name  of  nystagmus.  The  operation  should  not  be  delayo 
beyond  the  third  or  fourtli  month,  and  at  this  age  the  beat  method  of  pro* 
ceeding  is  by  solution ;  that  is  to  say,  by  breaking  np  the  lens  a  little  at  a 
time,  and  leaving  it  to  be  dissolved  or  absorbed  by  the  action  of  the  aquoonaj 
humour.  For  this  purpose,  the  pupil  being  first  fnlly  dilated  by  atropine,  » 
very  fin©  cataract-needlo  should  be  imsaed  fchix>ugh  the  cornea  to  the  centre  of 
the  pupil,  where  it  should  make  a  small  puncture  or  slit  in  the  anti^rior 
capsule  of  the  lens,  and  should  be  immediat^'ly  withdrawn.  No  force 
should  be  employed,  lest  the  Ions  should  be  dislocated,  and  the  needle- 
point should  be  nsed  very  sparingly,  lest  too  much  lens- tissue  shonld  bo 
disturbed,  and  Uie  eye  o|iprea8ed  by  more  than  it  can  rcatlily  absorb.  The 
dilatation  of  the  pupil  should  be  niaintVmetl,  and  on  the  second  or  third  day 
a  fragment  of  lens-matter  may  be  seen  protruding  through  the  wound  in 
the  capsule.  As  the  fragment  is  absorljcd  more  will  come  forward  in  a 
similar  manner,  and  as  long  as  tliis  process  continues,  and  there  is  no  iritis, 
there  is  no  cause  for  further  intcrfei'enco.  But  in  most  cases  the  fii-st  wonnd 
in  the  capsule  will  close,  or  at  all  events  the  progresBive  absorption  of  tho 
lens  will  be  arrested,  and  then  it  will  be  necessary  to  use  the  needle  again, 
somewhat  more  freely  than  on  the  first  occasion.  A  thiinl  or  even  a  £btuili 
operation  may  bo  reqnired ;  but  eventually  the  lens  will  undergo  complete 
absorption;  and,  if  the  puncttiitss  have  been  made  in  the  centre  of  the  cap- 
sule, this  structui^e  will  uudergo  retnietion,  and  will  leave  a  central  clear 
space  behind  the  pupil,  through  which  good  vision  may  be  obtained. 

The  eyes  of  infants  are  extremely  tolerant  of  this  procedure,  provided 
that  it  is  executed  with  due  care  ;  but  if  too  much  of  the  lena  is  broken  np  on 
uny  one  occasion,  or  if  dilatation  of  the  pupil  is  neglocted,  so  that  its  raai^in 
comes  into  contact  with  the  lens-matter,  iritis  is  apt  to  be  excited,  in  which 
case  the  whole  of  the  leos  should  be  evacuatetl  as  speedily  as  possible,  by 
suction,  in  the  manner  presently  to  bo  mentioned*  In  order  to  avoid  such  a 
necessity  the  snrgetui  shonld  always  be  sare,  before  treatment  is  commenced^ 
that  the  mother  or  nurse  understands  the  use  of  the  atropine  solution,  and  can 
be  trusted  to  apply  it  etfectually, 

A  form  of  cataract  which  is  not  congenital,  and  which  consists  essentially  ^ 
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bf  a  tleposit  of  lymph  on  the  tititerior  rapaulc,  is  somctimcH  called  'pjrramidul*    P>T.imidttl 

* paiiututed,'  acL'ordnig  tu  its  appeamnce.     It  ia  produced  by  the  piiruleut   lated 

phtbalmia  of  infuueyj  during  which,  if  the  cornea  is  perforated^  the  lens  falls  caUiracL 

orward  into  contact  with  Deacemet's  membrane,  and  is  pushed  back  agiiin, 

arrying  with  it  a  dot  of  lymph,  as  the  aqueona  chamber  is  refitored.     If  the 

lymph-deposit  is  very  Bmall  it  remains  tlat ;  but  if  it  is  abundant  it  is  apt 

be  stretched  out  before   the  cornea  and  lens   separate,  and  to   remain 

iitached  to  the  latter  as  a  little  pyramid,  the  apex  of  which  projects  through 

'the  pupih     Upon  the  lymph    thus  deposited  «ome  saline  matter  from  the 

aqueous  liumour  is  thrown  down,  giving  a  chalky  whiteneas  to  tlie  ultimate 

formation;  and  then,  as  the  cornea  recovers  its  transparency,  oitber  a  minute 

,  white  dot  or  a  small  white  pyramid  will  be  seen  in  the  centre  of  the  pupil- 

gpac^.     Such  cataracts  are  so  small  tbat  the  patient  would  usually  be  able 

^  to  see  round  them  without  dilatation  of  the  pupil ;  and  any  impairment  of  sight 

with  which  they  may  be  associated  is  usually  due  i-ather  to  liassjiK'SS  of  the 

kcornea  than  to  opacity  in  the   lens.     In  consequence  of  the  former,  such 

'cataracts  are  often  complicated  with  nystagmus.     In  any  case  in  which  such 

a  proceeding  seemed  advisable,  the  lenaea  could  be  removed  by  suction  or 

aolntion;  but  improvement  of  sight  would  rarely  follow. 

In  ^  laminar*  cataract,  the  opacity,  although  sufficiently  dense  to  interfere  Ljimiiiar 
I  with  even  the  beginning  of  leasona,  is  seldom  dense  enough  to  be  conspicuous 
through  undilated  pupils,  or  to  cause  anything  approaching  to  actual  blind- 
ness ;  and  hence,  although  probably  a  congenital  affection,  it  is  seldom  dis- 
covered until  early  childhood  is  passed,  and  frecjuently  not  until  the  patient 
has  been  unjustly  punished  for  supposed  obstinacy  or  stujiidity,  which  in 
reality  would  be  nothing  but  want  of  sight.  Whenever  a  chikrs  first  teachers 
complain  of  it  in  tliis  manner  the  surgeon  should  dilate  the  pupils  and  care- 
fnlly  examine  the  eyes.  The  colour  of  lamiTiar  catanict  is  rather  grey  or 
nebulous  than  white,  and  the  turbidity  is  limited  to  a  stratum  of  lens-matter 
which  surrounds  a  transparent  nucleus,  and  is  itself  surrounded  hy  trans- 
parent corticfil  substance,  so  that  it  occupies  the  position  of  the  dark  line  A 
in    the   annexed  diagram.     The   size   and  thickness  of  the  cloutly  stratum 

are  variable,  so  that  some  laminar  cataracts  ai'e 
much  less  than  others  in  superficial  extent.  They 
differ  also  in  this,  that  in  some  the  transparent 
perijjheral  portion  of  the  lens  is  absolutely  ti'ans- 
patent,  while  in  others  it  is  bjoken  by  ojmtjue 
dots  or  strife .  In  tbe  former  cases  the  periphery 
may  be  expected  to  retain  its  transparency,  in  the 
latter  it  will  in  time  become  turbid  throughout. 
On  these  physical  differences  depend  great  differ- 
ences in  the  treatment  that  should  he  pursued ; 
for,  if  the  periphery  around  the  opaque  lamina  is 
broad  and  transparent,  it  is  obvious  tbat  good  vision  through  this  portion  of 
the  lens  may  Ije  obtained  by  dilatation  of  the  pupil,  or  by  making  an  artificial 
pupil  in  front  of  the  transparent  portion  ;  while,  if  the  transparent  annul  us  is 
very  narrow,  or  if  it  is  itself  threatened  with  opacity,  the  vision  obtained  by 
the  above  methods  will  either  be  imperfect  in  its  degree  or  only  tempomry 
in  its  dnnitiou,  and  removal  of  tlie  lens,  which  will  eventually  bo  necessary, 
may  projx^rly  be  undertaken  in  the  first  instance.  For  the  determination 
of  these  questions  the  surgeon  should  examine  tlie  lenses  with  the  ophthal- 
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moscopic  iTJUTorHtid  vvitli  focal  illumination  in  a  way  winch  will  be  described 
when  the  diagnosis  of  senile  cataniL't  is  being  considered* 

Thf?  removal  of  liiniinar  cataract  may  often  be  euccessfally  aacompli&hed 
by  solution  ;  but,  as  the  patients  are  mostly  chiJdiTen,  whom  it  is  more  or  lea 
difficnlt  to  restrain,  the  risks  of  infiammation  or  of  injury  during  the  often- 
timoB  lengthy  process  are  much  gi-eater  in  them  than  in  infants,  and  a  lee 
protracted  treatment  is  exceedingly  desimble.  This 
ifi  afforded  by  the  old  Persian  method  of  suction, 
which,  with  improved  appliances,  baa  been  intix*- 
duced  into  modern  |inictiec  by  Mr.  Pridgin  Teale, 
of  Leeds.  The  principle  of  siictiim  ia  that  the 
whole  of  the  lens  should  he  thoi'ougldy  broken  up 
and  cut  to  pieces  with  needles  at  a  single  sitting  j 
and  that  aller  the  lapse  of  a  few  days,  when  the 
disorgtiinsed  mass  lias  been  rendered  pulpy  by  tbe 
aquooaa  humour,  and  befoi*©  its  presence  has  ex- 
cited irr'itation,  it  should  be  sucked  oat  of  the  eye 
through  an  appropriate  tulje  introduced  through  a 
small  corneal  opening.  When  this  is  successfully 
accomplished  a  cataract  which  would  have  required 
months  for  complete  absorption  may  be  entirely 
removed  in  tbe  course  of  a  single  week. 

For  the  successful  performance  of  suction  it  is 
Deoeesary  that  the  original  cutting  up,  or  *  discis- 
sion' of  the  lens,  should  bo  complete,  and  it  is 
highly  de-sirable  that  tbe  vitreous  body  should  not 
be  jienetrated  in  the  process.  The  plan  which  I 
pursue  is  to  obtain  the  widest  possible  dilatation 
of  tbe  pupil,  and  then  to  introduce  two  needles  at 
once,  one  on  the  nasal,  the  other  on  the  temporal 
Bide  of  the  cornea  ;  each  needle  being  used  for 
the  lialf  of  the  lens  which  is  farthest  from  its 
"wound  of  entrance.  Each  needle  is  made  to  cat 
through  its  portion  of  lens  by  a  succession  of 
regular,  closely  sot,  parallel  strokes^  reaching  from 
margin  to  margin,  and  earned  to  a  depth  corre- 
sponding with  the  thickness  of  the  lens- tissue  in 
each  place.  Nothing  but  practice  can  enable  the 
operator  to  accomplish  this  as  completely  as  he 
would  desire.  Dilatation  of  the  pupil  must  be 
maintained  J  and  in  the  course  of  a  day  or  two  the 
broken  lens-matter  will  fill  the  anterior  chamber, 
in  a  condition  much  resembling  a  white  flocculent 
precipitate.  It  may  then  be  evacuated  by  suction, 
an  operation  which  is  pcrfonned  by  means  of  a 
small  slightly  curved  tubular  curette,  semicircular 
in  section,  smooth  and  rounded  at  its  free  exti'e- 
mity,  and  provided  with  a  small  round  or  oval  opening,  nt»ar  this  extrernitft 
in  itfi  flat  or  concave  surface.  The  curette  has  been  attached  to  more 
than  one  form  of  exhausting  synnge,  hut  its  action  is  moet  effectual  and 
most  delicate  when  it  is  fixed  to  a  glaee  tube  which  serves  as  a  handle  tmtl 
which  ifi  connected  by  an  india-rubber  tube  with  a  glass  mouthpiece,  tboB 
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forming  the  instrament  of  which  the  extremities,  the  intervening  piiKM;  of 
tube  being  omitted,  are  shown  in  the  figure.  The  curette  itself  may  be  of 
various  sizes,  and  its  opening  may  be  largo  enough  to  admit  quite  large 
fragments,  and  should  be  notched  transversely,  as  shown  in  the  small  figure, 
to  prevent  it  from  being  closed  by  contact  with  the  cornea.  It  should  be 
introduced  into  the  eye  through  a  small  incision  in  the  cornea,  near  its  mar- 
gin, with  its  flat  or  perforated  side  towards  the  inner  surface  of  the  cornea ; 
and  it  should  be  made  to  dip  down  into  the  lenticular  space.  When  thus 
placed,  gentle  mouth-suction  will  draw,  all  the  lens-matter  through  the 
aperture  and  into  the  glass  tube  ;  and  any  stray  fragment  may  be  followed 
until  the  aperture  is  beneath  it,  when  it  must  needs  fall  into  the  stream.  If 
the  tube  appears  to  be  obstructed  it  may  be  withdrawn  from  the  eye,  blown 
clear,  and  re- introduced ;  and  throughout  the  operation  the  course  of  the 
fragments  should  be  carefully  watched,  and  the  suction  regulated  with  a 
nicety,  which  no  mechanical  substitute  for  the  mouth  can  imitate.  When  all 
turbid  matter  is  removed  the  eye  should  be  closed  by  a  compressive  bandage, 
and  atropine  should  be  applied  daily  until  recovery  is  complete. 

K  the  preliminary  discission  of  the  lens  has  been  in  any  way  faultily  per-  Complies 
formed,  the  course  of  events  will  be  less  smooth.  If  the  posterior  portion  of  '"*'"** 
the  lens  has  been  left  untouched  by  the  needles  it  may  remain  transparent, 
and  hence  invisible,  until  after  the  anterior  or  broken  portion  has  been 
removed.  In  such  a  case  the  suction  may  appear  to  be  complete,  and  the 
pupil  may  look  clear  and  black  at  the  time  of  operation ;  but  yet,  a  day  or 
two  later,  fresh  portions  of  turbid  Icns-mattcr  may  present  themselves,  and 
may  not  only  interfere  with  vision,  but  may  even  produce  irritation.  If  the 
quantity  thus  left  in  the  eye  is  insignificant,  and  if  no  inflammatory  symptoms 
appear,  it  will  be  sufficient  to  keep  the  pupil  dilated  and  to  wait  for  absorp- 
tion ;  but  if  the  quantity  is  large,  or  if  there  should  be  any  evidence  of 
threatening  or  commencing  iritis,  suction  should  be  repeated  without  delay. 
If  the  needles  have  passed  through  the  lens,  so  as  to  pierce  the  hyaloid  mem- 
brane and  to  permit  vitreous  humour  to  mingle  with  the  fragments,  the  latter 
will  be  less  readily  softened  than  by  the  aqueous  alone,  and  some  amount  of 
vitreous  will  be  removed  by  the  suction  curette,  and  may  afterwards  escape 
through  the  corneal  wound.  In  early  operations  it  is  better  to  do  too  little 
than,  too  much,  and  a  second  recourse  to  suction  is  preferable  to  an  admixture 
of  vitreous  with  the  lens  fragments. 

Under  ordinary  circumstances  the  removal  of  laminar  cataract  by  jugks. 
suction  is  a  very  safe  operation ;  but  in  a  few  instances  it  is  followed  by 
severe  plastic  iritis,  and  it  may  even  lead  to  suppuration  of  the  eyeball.  The 
dangers  attending  it  may  be  looked  upon  as  arising  from  the  circumstance 
that  eyes  which  are  the  subjects  of  laminar  cataract  are  often  in  other  respects 
feeble  and  imperfectly  developed  organs,  prone  to  destructive  changes  under 
slight  provocation ;  and  the  operation  must  be  very  cautiously  undertaken 
where  other  evidences  of  imperfection  are  manifest.  If  there  is  congenital 
displacement  of  the  lenses,  or  nystagmus,  or  strabismus,  or  if  the  eyeballs 
are  small  and  generally  malformed,  the  treatment  of  laminar  cataract  mast 
be  undertaken  with  some  hesitation,  and  must  be  made  the  subject  of  a  very 
guarded  prognosis.  After  discission  or  suction  has  been  practised,  if  any 
symptoms  of  acute  inflammation  should  show  themselves,  an  iridectomy 
should  be  performed  without  delay ;  all  remaining  lens- matter  and  all  inflam- 
matory products  should,  as  far  as  possible,  be  evacuated ;  a  leech  or  two 
should  be  applieii  near  the  margin  of  the  orbit,  and  cold  compresses  over  the 
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litla  ;  rest  in  bin!  shoulxl  Ix^  enforced,  ami  pain  should  be  subdued  byanodjn 
Under  such  treatmetit  it  will  often  happen  that  a  favourable  or  partial  1; 
favonmhlfi  issue  may  be  obtained  ;  but,  if  snppuration  of  the  eyobalJ  should 
Ix^  plaiidy  impending,  it  is  generally  advisable  to  savo  pain  by  the  early  jx?r- 
formance  of  enucleation.     It  is  obvious,  supposing  laminar  cataract  to  affect 
both  eyem,  that  they  Rhould  never  bo  operated  upon  together. 

By  senile  cataract  is  me^nt  an  impairmoufc  of  the  transspareucy  of  the 
crystalline  lens,  which  coramences  in  persons  past  the  middle  period  of  life 
(or,  in  rare  instances,  in  those  who  are  comparatively  yonng'),  and  which 
appeals  to  depend  upon  a  local  faihiro  of  nutrition.  The  central  parts  of  the 
hcalrhy  lens  arcf  of  somewhat  firmer  texture  than  the  superficial ;  and  the 
gradital  hardening  of  the  whole  strnctnre  which  occurs  as  life  advances  is 
more  marked  in  the  former  than  in  the  latter.  In  the  lens  of  any  aged  person, 
whether  it  is  transparent  or  opaque,  a  variable  depth  of  the  outer  laminj© 
will  be  soft,  and  readily  rcmovcHl  by  the  tingcrs ;  while  a  variable  bnlk  of 
the  ceiitnd  laminae  will  retain  a  marked  degree  of  firmness  and  coherence. 
The  former  portion  is  termed  the  cortex,  or  the  ctirtical  substance,  tli© 
latter  tlie  nucleus  ;  and  they  are  readily  to  bo  distinguished  from  each  other, 
although  no  exact  lino  of  demarcation  can  Iks  dniwn  between  them.  Senile 
cataract  appeal's  in  two  principal  forms,  the  nuclear  or  hard  cataract,  in 
which  the  natural  hardening  or  drying  process  is  exaggerated,  and  in  which 
there  is  a  large,  hard,  or  almost  homy  nucleus,  suiTounded  by  a  thin  layer  of 
transparent  coHes ;  and  the  cortical  or  soft  cataract,  in  which  the  nucleus 
may  remain  transparent  long  after  the  cortex  is  invaded  by  opaquo  stri 
which  appear  to  be  lines  of  fatty  degeneration,  and  which,  as  they  increase' 
and  coalesce,  tend  to  envelope  the  hard  naclens  in  a  layer  of  softened  and 
degonemted  cortical  substance,  which  may  even  break  down  into  complete 
liquefaction,  and  may  become  the  scat  of  ejilctireoua  deposits.  But  both 
the  forms  of  senile  cataract  differ  from  those  which  are  congenital,  or  which 
oc^'ur  in  early  life,  in  this,  that  both,  whatever  may  be  the  state  of  their 
outer  layers,  contain  a  hard  nucleus  which  does  not  undergo  Boflening, 
which  cannot  be  broken  up  with  needles^  and  which  cannot  be  absorbed 
within  tlie  eye  ;  so  tliat,  for  the  restoration  of  vision,  the  nucleus  must  lie 
removed  or  *  extracted  '  entire,  through  an  opening  sufficiently  large  to 
afford  it  a  free  piissago. 

In  childhood  and  early  life,  when  the  pupil  is  naturally  of  a  clear,  bright 
black,  any  milkiness  or  turbidity  of  the  crystalline  lens  can  be  ascertained 
by  simple  inspection,  and  cafcamet  can  hardly  be  overlooke<l  if  there  is  any 
complaint  of  defective  vision,  Tliere  is  only  one  condition  at  all  liablo  to  be 
mistaken  for  it,  and  that  is  the  growth  of  a  malignant  tumour  in  the  vitreoi 
chamber,  when,  although  t!ie  pupil  may  be  of  a  whitish  or  yellowish  eoloni^ 
the  diagnosis  would  genendly  be  i-cndered  easy  by  the  hardness  of  the  eyeball 
produced  by  the  increase  m  the  quantity  of  its  contents,  and  by  the  presence 
of  a  greater  degree  of  blindness  than  cataract  would  explain »  But  in  elderly 
people,  in  whom  there  is  always  a  certain  degree  of  yellow  colouration  of  the 
lens,  and  in  whom,  from  various  conditions,  more  light  is  often  reflected 
from  the  fandus  than  in  youug  people,  the  pupils  are  seldom  or  never  of  n 
bi-ight  black,  and  they  often  present  a  most  deceptive  reseDiblance  to  the 
colour  of  commencing  cataract.  At  the  same  time,  persons  in  the  decline  of 
life  aret^abject  to  other  affections,  soch  [is  nerve  atrophy  and  chronic  glau 
eoTtia,  which  may  m  some  degree  imit^ite  cataractous  blindnesH  ;  and  honoo 
the  diagnosis,  while  it  is  of  the  highest  iuijiortancc,  is  not  altogetlier  free 
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from  diflirulty.  lo  former  times,  intlned,  it  was  very  difficult,  and  there  can 
be  little  doubt  that  even  highly  ekilled  persona  were  often  led  to  erroneous 
conclusions  with  regard  to  it.  Of  late  years  the  difficulties  have  been  in 
great  measni'e  removed  by  the  employment  of  the  ophthalmoscope. 

For  this  purpose  it  is  not  necessary  to  use  the  instrument  in  aoch  a 
manner  as  to  obtain  a  view  of  the  detaila  of  the  background  of  the  eye,  but 
only  so  as  to  illuminate  the  area  of  the  pupih  The  observer  takes  the 
mirror  alone,  plaeea  its  edge  in  contact  with  the  margin  of  his  orbit,  so 
that  be  can  look  throngh  the  sight-hole,  and  then  direet^a  the  bght  from  a 
suitably -placed  lamp  fully  into  the  eye  of  the  patteot,  which,  if  the  pupil  is 
not  artificially  dilated,  should  be  directed  somewhat  inwards  towards  the 
nose*  Under  snch  eirciims fauces,  if  the  media  of  the  patient's  eye  are 
transparent,  the  circular  area  of  the  pupil  will  appear  as  a  field  of  uniform 
and  unbroken  illumination^  the  brighter  the  larger  it  is,  and  more  or  less 
whitish,  reddish,  or  yellowish  in  colour,  according  to  the  part  of  the  fundus 
which  is  opposite  to  the  observer,  and  to  the  degree  of  pigmoritation  of  the 
fundus.  If,  on  the  conti-ary,  the  media  are  anywhere  opaque^  the  ojmcities  will 
intercept  the  return  of  the  light,  and  will  appear  as  black  lines  or  patches  in 
the  illumiuated  field.  They  may  be  situated  in  the  cornea,  in  the  cr-yslalliiie 
lens,  or  in  the  vitreous  body,  but  in  the  cornea  they  will  be  readily  discover- 
able by  superficial  examintition,  and  in  the  vitreous  they  will  in  almost  every 
instance  be  moveable,  whisking  about  in  response  to  quick  movements  of  the 
eye  itself,  and  slowly  sinking  by  gravitatiou  wbon  it  is  at  rest,  In  the  lens 
they  are  of  two  chief  classes,  which  may  be  found  either  singly  or  in  combina- 
tion, namely,  the  wedge-shaped  sti-ifo  of  cortical  cataract,  which  have  their 
[bases  towartis  the  pei'iphcry  and  their  points  directed  towards  the  centre  of 
I  the  pupil ;  and  the  central  in'cgular  cloud  of  nuclear  cataract. 

When  opacities  in  the  lens  are  discovered  by  the  ophtbalraoacopic  mirror 

[ibey  should  next  be  studied  by  focal  illumination,  that  is  to  say,  by  eon- 

atrating  the  light  of  a  lamp  upon  the  pupil  with  a  lens,  while  the  illu- 

Qated  suiface  is  magnilied  fir  examination   by  anittlicr.      The  annexed 
figure  shows  the  relations  of  the  lamp  and  lenses  to  the  eye  of  the  patient ;  and 
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by  focal  illumination  the  opacities  will  no  longer  appear  as  dark  objects,  bat 
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will  l>e  sbowti  in  ihvxr  |>i*opor  colours.  The  o|mcity  of  nuclear  cataract 
gcjoerally  be  of  a  dark  yellowish-brown  or  London  fog  colour;  and  the 
of  cortical  cataract  will  be  lines  of  yellowish-white.  At  the  same  time  tha 
depth  of  the  opacities  may  he  discovered,  so  that  it  beeotnes  easy  io  my 
about  wliat  tliickness  of  tranRparout  cortex  covers  a  cloudy  nucleus^  sud 
whether  cortical  striae  arc  cliief^y  m  the  anterior  or  in  the  posterior  portion 
of  the  lens. 

Extt-aetiou  of  senile  cataract,  which  is  practically  the  only  remedy  for  the 
blindness  which  it  produces,  must  he  dcfeiTed,  whenever  possible,  until  the 
cataract  is  matuix* ;  that  is  to  »fly,  until  the  degeneration  has  so  far  involved 
the  cortical  layers  that  they  have  lust  their  natural  adhesion  to  the  (^peale 
of  the  leuH,  and  will  shp  out  easily  when  that  structure  is  divided.  If 
extraction  ia  prematurely  practised  the  nucleus  may  leave  behind  a  qoantity 
of  cortical  substance,  invisible  by  rtmson  of  its  transparency  at  the  actual 
time  of  operation,  hut  which  on  the  following  day  will  be  seen  lying  m  the 
pupil  as  an  upacpie  and  swollen  mass,  which  not  seldom  oxcites  dangerous  or 
destructive  inflamniation.  A  mature  corticiU  cataract  is  either  uniformly 
whitish  or  has  a  striated  appeamnce,  like  that  of  spermaceti ;  and  a  mature 
nuclear  cataract  nitiy  I'etain  its  pea-soup  tint  j  bat  the  best  test  of  matority 
is  that  the  iris,  under  lateral  illumination,  casts  no  crescentic  shadow,  or 
only  a  very  narrow  one,  upon  the  opaque  surfucfi  on  the  side  from  which  the 
light  comes.  The  presence  of  the  shadow  evidently  implies  the  existence  of 
a  space  filled  with  transparent  matter  between  the  margin  of  the  pupil  and 
the  opaque  surface  behind  it.  If  the  opacity  appears  to  touch  the  pupillary 
margin,  so  that  there  is  no  room  for  a  shadow  between  them,  then  maturity 
is  complete,  and  nothing  can  bo  guined  by  delaying  the  operation.  Under 
some  circumstances,  and  especially  when  the  fear  of  blindness  or  the  actaal 
imjmirmcnt  of  vision  is  either  a  source  of  great  mental  depression  or  a  cause 
of  ph^'sical  privation  by  prodncing  incapacity  i^  labour,  it  may  be  adviJ 
to  opemtc  before  catamct  is  mature,  even  althougli  the  risk  of  failure 
thereby  somewhat  increased. 

The  operation  of  extraction  is  otie  of  great  delicacy,  which,  afker  havtiig 
been  pei-fi^iined  in  the  same  way,  almost  without  variation,  for  about  a  centuzy, 
has  of  late  years  been  *  modified '  in  so  many  ways,  and  by  so  many  diflerent 
operattirs,  that  it  would  lie  impossible,  within  the  limits  here  available,  eveo 
to  enumerate  the  changes  which  have  been  suggested.  In  the  old  method,  which 
ia  now  usually  ciUlcd  '  flap  extraction,'  the  surge<ni  cut  through  about  half  the 
circumference  of  the  cornea,  immediately  in  fn>nt  of  its  attachment  to  the 
sclerotic,  thus  forming  a  semicircular  *  flap/  Through  the  wound  thus  made, 
and  through  the  pnpil,  the  anterior  capsule  of  the  lens  was  freely  lacerated  by 
ati  appropriate  needle,  the  lens  itself  was  expelled  by  well-directed  pressure, 
and  the  lids  were  closed  and  secured.  This  method,  when  it  was  successful, 
left  nothing  to  be  desired  ;  hut  it  was  followed,  in  about  *20  per  cent,  of  the 
eyes  opeimted  upon,  by  destmctive  changes,  which  commenced,  in  about 
equal  proportions,  in  iritis  due  tx>  the  stretching  of  the  pupil,  and  in  sloughing 
of  the  cornea  due  to  its  extensive  seveimnce  from  the  sources  of  its  nutri- 
tion. Von  Graefe  was  the  firet  to  suggest  that  the  excision  of  a  segment  of 
the  iris  would  prevent  the  stretching  of  t  he  pupil  by  the  lens,  and  would 
diminish  the  tendency  to  intis;  and  when  this  suggestion  was  carried  into 
eflect  it  was  found  that  the  iridectomy  i^endered  it  possible  to  extract  tliroagli 
a  smaller  external  wound  tbun  had  formerly  been  required,  and  thus  to 
diminish  the  risks  of  corneal  sloughing.    Von  Oracfe  worked  very  sedulously 
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during  several  ycare  at  the  endeavour  to  exclude,  one  by  one,  the  chief 
sources  of  danger  by  which  extraction  was  beset ;  and  he  arrived  at  last  at 
the  point  of  losing  only  four  eyes  out  of  a  hundred 
operations.  Since  his  death  a  few  improvements  of 
detail  have  been  introduced,  but  as  far  as  principles  and 
broad  outlines  are  concerned  ho  had  covered  the  ground ; 
and  the  operations  of  a  few  surgeons  who  have  since 
departed  from  his  methods,  either  returning  to  a  modifi- 
cation of  flap  extraction  or  making  some  form  of  trans- 
H  verse  section  of  the  cornea,  do  not  appear  likely  to  find 

I  favour  with  any  but  those  who  have  introduced  them. 

Jl^  The  general  idea  of  modified  linear  extraction  is  that  Modified 


the  preliminary  incision    should  be  no  longer  than   is  extrtction 


required  for  the  exit  of  the  lens,  that  it  should  lie 
entirely  in  a  portion  of  a  larger  circle  than  that  of  the 
cornea,  that  it  should  be  in  a  tissue  which  will  heal 
readily,  and  that  the  escape  of  the  lens  should  be  faci- 
litated by  the  excision  of  a  portion  of  the  iris.  At  the 
same  time  the  surgeon  must  be  careful  to  avoid  the 
ciliary  region,  a  wound  of  which  would  be  likely  to  pro- 
duce sympathetic  ophthalmia. 

For  the  fulfilment  of  these  indications  the  extre- 
mities of  the  section  should  be  just  behind  the  trae 
corneal  tissue,  in  a  line  parallel  to,  and  two  millimetres 
below,  a  horizontal  lino  touching  the  upper  margin  of 
the  cornea.  The  patient  being  recumbent,  and  fully 
etherized,  the  surgeon  separates  the  lids  by  a  spring 
speculum.  A  linear  knife  (Fig.  328),  which  should 
have  a  blade  thirty  millimetres  long,  two  broad,  and  as 
thin  as  is  compatible  with  the  necessary  rigidity,  is  held 
in  the  right  hand  for  the  right  eye,  and  in  the  left  hand 
for  the  left,  the  operator  standing  behind  the  head  of 
I  the  patient.     The  eyeball  is  secured  by  fixation  forceps, 

I  and  the  point  of  the  knife  is  then  entered,  its  cutting 

I  edge  upwards,  just  behind  the  margin  of  the  cornea,  as 

I  at  A,   in  the  annexed   diagram.     The  direction  of  the 

II  thrust  is  towards  the  centre  of  the  eyeball,  until  the 
anterior  chamber  is  penetrated,  when  the  point  is 
turned  so  as  to  descend,  in  a  direction  parallel  with  the 

plane  of  the  iris,  to  about  the  position  B.  When  this  is  reached  the  handle 
is  depressed,  turning  on  the  back  of  the  blade  in  the 
incision,  until  the  point  is  brought  to  c  on  the  same 
horizontal  line  as  the  puncture.  When  this  is  reached 
the  handle  must  be  inclined  somewhat  backwards,  and 
the  point  pushed  on  with  a  quick  movement,  so  that  it 
may  transfix  both  sclerotic  and  conjunctiva  at  its  place 
of  first  impact.  The  flat  surfaces  of  the  blade  should 
now  be  parallel  with  the  plane  of  the  iris.  The  fixation 
instrument  should  be  laid  aside,  the  edge  of  the  knife 
turned  very  slightly  forwards,  aTid  the  incision  completed  by  a  succession  of 
gentle  drawing  cuts,  which  should  bring  its  centre  to  coincide  with  the 
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jtinciion  of  the  cornea  and  selorotic,  and  the  last  of  whicli  shoold  be  ; 
with  esjiccial  care. 

The  next  step  is  the  iridectomy,  which  has  not  for  its  object  iilie  fonantioQ 
of  a  large  coloboraa,  but  only  to  destroy  the  resistaooe  of 
the  sphincter  of  tho  pojul  to  the  passage  of  tHe  lens.  A 
pair  of  dolicato  forceps,  ^hown  ojicn  in  the  figni^,  and  with 
their  mi  ante  teeth,  both  open  and  closed,  at  a,  it,  and  c,  are 
introdnced  closed  throngh  the  incision,  and  snflerod  to 
expand  a  little  when  they  approach  the  pupillary  margin 
of  the  iris,  which  will  then  rise  Iwtwecn  them,  and  may  be 
seized,  gently  drawn  out,  and  cut  off  close  to  the  forceps 
blades  by  one  stroke  of  a  jjair  of  sciissora.  If  this  is  properly 
done  the  angles  formed  between  the  terminations  of  the 
incision  and  the  margin  of  the  pupil  shoald  bo  visible 
witliin  the  anterior  chamber,  as  at  A  and  B,  in  the  annexed 
diagram;  but  if  the  iris  ia  dragged  out  and  cut  close  to 
the  angles  of  the  external  wonnd^  the  appearance  shown  in 
the  next  figure  wnll  be  presented,  and  portions  of  iris  will 
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often  l>e  left,  incarcerated  at  the  angles,  where  tliey  may 
excite  great  subsequent  imtation.  The  iridectomy  com- 
pleted, the  operator  lacerates  or  freely  di\ndeB  the  capsule 
of  the  lens,  using  for  this  purpose  a  needle  slightly  curved 
at  its  extremity,  or  the  *  H earn- shaped '  cystitome  of  Von  ?to,  lat.  iiidtsrstams 
Graefc,  or  the  forceps  cywtitoroe  of  De  Wecker,  by  which 
a  piece  of  cupsulc  may  be  broaght  out  of  the  eye.  In  lacerating  the  CA].^ate 
it  is  essential  to  divide  it  vciy  freely,  and  to  use  the  selected  instrnmeiit 
very  gently,  as  otherwise  the  lens  itself  might  bo  dislocated  into  the  vitreous. 
Tho  last  proceeding  is  to  expel  the  lens  from  the  eye  by  gentle  and  well* 
directed  pressure.  For  tliis  purpose  the  conjunctiva  may  be  seized  with 
forceps,  and  the  back  of  a  small  vulcanite  spoun  applied  just  below  tlie 
cornea,  where  its  pressure  should  first  be  directed  backwards^  so  as  to 
turn  the  upper  border  of  t!je  lens  forwards  towards  the  incision,  then 
np wards,  ao  as  gradually  to  force  it  out  through  the  opening.  As  soon  m 
the  nncleus  has  escaped  the  sperulnm  may  be  removed,  and  gentle  friction 
exercised  through  the  closed  lid,  by  which  any  remaining  cortical  fragments 
will  be  gathered  together  in  the  pupillary  space,  from  whence  they  may  ht 
extruded  by  ca re fully-i-egu fated  pressure.  As  soon  as  everything  is  removed 
the  eye  may  be  fijually  closed  and  bandaged. 

If  vitreous  liumour  nhould  escape  before  tho  lens  the  latter  mn^t  be  st 
once  removed  fi'om  the  eye  by  a  scoop  or  hook  ;  and  if  viti'eous  sbonld  folloir 
tho  lens  the  eye  must  be  closed  as  quickly  as  possible,  even  though  a  coitAin 
amoant  of  cort-ex  may  he  left  behind.  Very  rarely,  the  exit  of  the  lens  Is 
followed  by  intmocular  htemorrhage,  due  to  the  mptore  of  a  choroidal 
vessel  suddenly  deprived  of  support.  When  this  happens  therti  ia  10 
ho|ic  of  preserving  sight,  and  the  distended  eyeball  usually  bccomea  Iht 
seat  of  f»ainfu!  and  tedious  suppuration.     It  is  better  to  [u 'event  this,  when- 
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ever  blood  or  coagiiliitii  ia  seen  iHsuirig  from  tlit*  wound,  by  piirfonuiiig 
enucleation  while  the  patient  is  still  nuder  the  influence  of  an  ansoathetio* 
Of  course  the  trivial  bleeding  which  may  arise  from  the  cut  iria  must  not 
be  con  founded  with  that  from  a  deeper  soarce. 

If  tho  whole  of  the  cataract  has  been  removed  without  mishap,  and  if 
the  reparative  powers  of  the  patient  are  even  modcintely  good,  the  external 
vFOund  will  heal  quickly.  The  patient  may  usually  rise  fin^m  bed  on  the 
second  or  third  day,  and  may  lay  ti&ide  the  bandage  in  tbe  daytime  after  the 
fourth  or  fifth  day,  wearing  a  shade,  and  replacing  the  bandage  before 
assuming  a  recumbent  poistui-e.  As  imtation  subsides  the  light  may  be 
gradually  admitted  j  but  the  eye  should  not  be  brought  into  use  for  a  few 
weeks,  so  that  the  cicatrix  may  become  firmly  consolidated  before  it  is 
exposed  to  the  traction  of  the  recti  muscles. 

In  eases  which  proceed  leas  favourably  there  are  two  chief  dangers  to 
be  dreaded.  In  some  patients  the  injury  is  followed  by  acute  iritis,  with  a 
tendency  to  snppuration,  or  by  sloughing  of  the  cornea,  and  either  of  these 
conditions  conimoidy  lead.'*  to  complete  soppitration  of  tho  eyelmlL  They 
are  ushered  in^  usually  on  the  seoond  day,  by  redness  and  swelling  of  the 
upper  Hd,  with  swelling  of  the  conjianetiva  and  slight  puriform  discharge  ; 
and  tliese  conditions  call  for  the  administration  of  quinine^  ammonia,  and 
alcohol,  for  the  application  of  firm  pressure,  altenjated  with  hot  fomenta- 
tions, and  for  the  use  of  a  lotion  containing  five  grains  of  hydrochlomte  of 
quinine  to  the  ounce  of  distilled  wator»  to  bo  applied  to  tho  conjunctiva  of 
the  lower  lid  by  a  quill  By  such  treatment  it  is  sometimes  possible  to 
save  Eui  only  partially  damaged  eye ;  bat  if  tho  suppuration  and  swelling 
increases,  and  the  whole  cornea  becomes  opaqne,  all  hope  must  be  given  up, 
and  free  incisions  should  be  made  tbrnugh  the  sclerotic  between  the  recti 
mus^cles,  to  diminish  pain  and  tension,  and  to  permit  the  escape  of  pus  and 
sloughs.  Such  instances  are  fortunately  much  less  common  than  they  were 
.^when  flap  extraction  was  pmctised ;  but  n  moderately  large  proportion  of 
pitients  still  suBer  from  a  chronic  iritis  of  plastic  character,  which  is 
often  excited  by  the  remains  of  cortical  substance  left  within  tlie  eye,  and 
which  in  severe  cases  may  produce  a  good  deal  of  very  obstinate  neuralgia, 
terminating  in  wasting  of  the  globe  and  loss  of  sight.  In  mild  cases  it 
may  do  no  further  mischief  than  to  leave  the  pupillary  space  obstructed  by 
bands  or  membranes  of  blended  capsule  and  lymph,  which  may  require  to 
be  torn  by  cataract-needles,  or  even  cut  out  and  removed  by  scissors  and 
forceps,  in  order  to  afford  useful  vision.  The  treatment  of  this  chronic  iritis 
must  he  by  atropine,  an  occasional  leeeh  at  the  margin  of  tho  temple,  the 
seclusion  of  the  eye  from  all  irritants,  the  control  of  pain  by  morphia  or 
other  anodynes,  and  the  use  of  snob  constitutional  remedies  as  circumstances 
may  require 

An  eye  from  whieli  a  cataract  has  been  extnictcd,  unless  it  was  onginally 
very  highly  myopic,  will  have  no  defined  vision  until  the  optical  power  of 
the  natural  lens  is  supplied  by  an  artificial  one.  Moreover,  as  it  is  the 
elasticity  of  the  natui'al  lens  which  allows  the  eye  to  be  adjasted  for  different 
distances,  and  as  this  quality  is  w^anting  in  the  artificial  one,  it  must  be 
supjdiod  by  the  use  of  different  powers.  As  a  general  rule,  an  eye  which 
h^is  been  opeirated  upon  tor  cataract  will  require  a  convex  lens  of  alxiut 
2  or  2^  inches  focal  length  for  rea^ling,  and  of  about  3  or  3 J-  inches  focal 
length  for  distance. 

Kxcepting  large  ha?morrbages  info  the  vitreoas  body,  and  the  growth  of 
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iiitmocLikr  tumoui-a,  both  of  wliicli  may  produce  a  deep-seated  change  of  col 
discernible  bj  focal  iUamination,  the  diseases  of  the  parts  of  the  eye  bcLid 
the  crystalline  lens  were  forfnerly  concealed  from  observation ;    and,  udl 
many  of  them  were  i-evealed  by  the  invention  of  the  opbthalmoscope,  th^ 
were    all   incladeti,   when  they  produced   impairment  of    Right,    nnder 
general    term  'amblyopia;*  and  when  they  produced  blindnese   under 
general  terra    'iimaarosis/     The    irapoasibil-ty   of   seeing"    into    the  dee; 
chambers  of  the  eye  without  optical  assistance  depends  nj>on  the  fact  that  il 
rays  of  light  can  only  retnrn  fi'om  an  eye  by  the  same  track  along'  which  tl 
enter  it ;  and  hence  the  eye  of  an  observer  cannot  be  so  placed  as  to  receive 
returning  raya  without  hia  head  at  the  same  time  intercepting"  the  eDterii 
rays,  and  throwing  what  he  wishes  to  see  into  darkness.    The  ophthalmi 
IB  a  mirror  wiUi  a  central  perfoi*ation,  and  it  acta  by  reflecting  the  Ugbt  of 
lamp,  which  is  placed  at  the  side  of  and  a  little  behind  the  head  of  the 
into  the  eye  nnder  examination.     The  retnruing  light  then  comes  back 
the  mirror,  and  some  of  itpiissos  through  the  central  perforatian  into  the 
of  the  observer,  whicli  is  so  placed  as  to  receive  it. 

There  are  two  methods  of  using  the  ophthalmoscope — the  dii^ect 
indirect.  The  latter  affords  the  best  general  view  of  the  interior  of  Ilia  eyi 
the  former  is  nioi"e  especially  adapted  for  the  minute  examination  of  detaibu 
In  the  direct  method  the  eye  of  the  observer  is  brought  close  to  thaid 
the  pat  ient,  the  mirror  ojdy  intervening,  and  the  observer  looks  into  the  ere, 
and  seus  the  structures  within  in  their  natural  positions,  as  real  objecte,  maguii 
tied  by  their  own  crystalline  lens.  The  position  is  shown  in  the  figmre,  whid 
is  a  diiLgrammatic  section  of  the  two  heads  and  the 
mirror.  The  heads  are  inclined  a  little  obliquely, 
nud  the  left  eye  shonld  be  used  for  the  examinafciou 
of  the  left,  and  vice  vergd^  to  avoid  contact  between 
the  faces  or  annoyance  from  the  breathing.  In  the 
diagnun  the  observer,  A,  receives  the  liglit  from  the 
flame  upon  bis  mirror,  directs  it  into  the  left  eye  of 
the  patient,  h,  and  sees  the  fundus  of  it's  left  eye 
through  tlie  perfon^tion  in  the  mirror.  The  state- 
ment that  only  the  mirror  is  interposed  is  only  true 
when  both  eyes  are  normal -sighted.  If  either  of 
them  is  shortsighted  the  defect  must  be  eorrectod  by 
a  concave  lens  of  proi>er  strength,  and  if  either  of 
them  is  flat  or  hypermetropic  the  defect  must  be 
corrected  by  a  convex  lens  of  proper  stiHjngth,  before 
a  j>erfect  picture  will  be  obtained.  In  either  case 
the  correcting  lens  is  most  conveniently  placed  in  a  clip  behind  the  nurraC| 
or  in  a  i-evolving  disc  carrying  several  lenses,  so  that  diflerent  ones  mtkj 
brought  over  the  sight-hole  by  simple  rotation. 

In  the  indirect  method  the  observer  remains  at  some  distance  &om  thl 
patient,  and  holds  up  near  the  eye  of  the  latter,  and  in  the  track  of  tltc  light 
a  strong  convex  lens,  which  produces,  between  itself  and  the  observer, 
inverted,  aerial,  bnghtly  illuminated  image  of  the  fundus  of  the  eye  looked  ai 
This  image,  and  not  the  fundus  itself,  iK'comes  the  oV^ject  of  vision,  B^ 
placing  iinother  convex  lens  behind  the  mirror  the  image  may  be  magtJiBel 
and  rendered  more  distinct  j  but  it  can  only  be  seen  so  long  as  the  obserri 
handles  the  miiTor  properly,  so  as  to  maintain  the  illumination,  and  so  loi 
£is  he  W'ps  in  a  stmight  line  with  the  eye  examined,  so  as  to  bo  in  ihotrm 
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Dingram  of  indirect  ophtbolmoflcopic 
ezamination. 


of  the  returning  rays.     The  diagram  shows  the  position  of  things,     a  is  the 
head  of  the  observer,  B  of  the  patient,  whose  left  eye  is  under  examination. 

The  rays  of  light  from  the  flame, 
received  on  the  mirror  and  directed 
into  the  eye  of  B,  are  united  on  their 
return  by  the  convex  lens  into  the 
image  i,  and  this  image  is  seen  by  A, 
through  the  mirror  perforation,  as 
soon  as  he  is  at  the  proper  visual  dis- 
tance from  it,  and  as  long  as  he  keeps 
strictly  on  the  line  L  B,  along  which 
he  must  move  to  and  fro  until  the  pro- 
per  distance  is  obtained.  If  he  moves 
laterally  to  a'  or  a''  he  loses  the  image 
entirely.  The  whole  art  of  using  the 
ophthalmoscope  is  comprised  in  keep- 
ing the  eye  of  the  observer  in  a  line 
with  that  of  the  patient,  in  maintaining 
a  steady  illumination,  and  in  finding 
the  correct  distance.  The  instrument 
is  extremely  simple  both  in  construc- 
tion and  application,  and  any  intelli- 
gent person  may  acquire  the  knack  of 
seeing  with  it  in  half  an  hour,  although 
the  art  of  interpreting  the  appearances  exhibited  can  only  be  gained  by 
practice  and  reflection.  The  opportunities  for  learning  to  handle  the  oph- 
thalmoscope are  now  so  abundant  that  it  is  unnecessary  to  devote  space,  in 
a  manual  of  this  kind,  to  any  more  detailed  description  of  the  way  in  which 
it  should  be  managed. 

Among  the  diseases  which  involve  the  deeper  parts  of  the  eye  the  most  GUucoint. 
important  is  glaucoma,  and  it  owes  its  importance  mainly  to  these  circum- 
stances— first,  that  its  nature  is  often  overlooked  until  irreparable  mischief 
has  been  done ;  secondly  that  if  it  is  recognised  in  time  it  may  in  most 
cases  be  arrested  or  cured  by  the  operation  of  iridectomy.  The  word  glau- 
coma was  originally  applied,  in  a  very  vague  manner,  to  nearly  all  cases  in 
which  the  blackness  of  the  pupil  had  changed  to  a  greenish  hue  ;  but  of  late 
years  it  has  come  to  have  a  perfectly  definite  meaning  which  stands  in  no 
sort  of  relation  to  its  etymology.  It  is  used  to  denote  all  the  morbid  condi- 
tions which  arise  from  increased  hardness  or  heightened  tension  within  the 
eyeball ;  and  it  is  coupled  with  adjectives  which  denote  different  periods  of 
duration — such  as  *  chronic,'  *  sub- acute,'  *  acute,'  and  *  fulminating.' 

Concerning  the  essential  nature  of  the  processes  by  which  the  fulness  or  Its  nature 
tension  of  the  eyeball  may  be  increased  there  is  nothing  certainly  known ;  Segrecs. 
but  they  are  conjectured  to  be  increased  secretion,  as  an  effect  of  some  per- 
version of  nervous  action,  and  diminished  exhalation  or  transudation,  as  an 
effect  of  some  change — probably  senile  hardening — of  the  tissues  of  the  eye ; 
these  conditions  possibly  existing  either  singly  or  in  combination.  When  a 
state  of  over-fulness  of  the  eyeball  is  once  produced  it  tends  to  maintain  and 
to  increase  itself,  chiefly  because  the  veme  vorticosoB,  which  convey  blood  from 
the  choroid,  pierce  the  sclerotic  so  obliquely  that  their  channels  are  compressed 
and  partially  closed  by  any  increment  of  fluid  within  the  globe.  Hence  a 
certain  degree  of  venous  congestion  or  blood-stasis  is  produced,  and  may  lead 
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to  tntnsndatioB  of  liquor  sanguinis  and  consequent  oedema.  Notwithstamfe 
tlio  ret^ii'ded  outflow  of  blood  tho  arteriaMnflow  continaes,  eren  if  in  dimiD* 
ished  qnantity,  and  in  this  way  a  steadily  increasbig  degiiee  of  pressure  mtf 
bo  hroui^ht  abont .  The  natural  or  pi ly Biological  tension  of  the  eye  varies,  in 
different  people,  within  ratlxor  wide  limits,  and  the  instroments  whieJi  haic 
been  devised  for  measuring  it  with  exactness  are  of  no  grc^at  practicd 
value.  The  best  estimate  of  tension  for  clinical  purposes  may  be  made  I'f 
careful  palpation,  bat  careless  palpation  may  lead  to  very  erfoneous  concla- 
Bions,  The  patient  should  be  directed  to  look  downwards,  closing  the  lii* 
gently,  and  the  surgeon  should  place  the  tips  of  the  two  forefingers  on  tk 
upper  part  of  the  ejeball,  close  under  the  orbital  margin,  as  far  back  as  the 
closed  lid  will  allow.  One  forefinger  should  bo  used  to  steady  and  enppon 
the  eye,  the  other  to  feel  its  degree  of  hardness  by  gentle  and  intermittent 
pressure.  A  healthy  eye  will  dimple  somewhat  under  the  Bnger^  wttlj  i 
peculiar  slight  elastic  resistance  j  and  a  diseased  on©  may  be  either  too  hxd 
or  too  soft.  Mr,  Bowman  proposes  to  recegnise  nine  degrees  of  tension— -  tin 
normal,  four  of  increase,  and  four  of  diminution.  He  distingaishes  the  nor- 
mal tension  as  T.  n.,  and  the  four  varieties  by  a  T  with  a  pltt^  C  +  )i  Q**  mimu 
(  — )  sign,  and  with  either  a  note  of  interrogation  or  a  namei^al.  T  +  P  »> 
doubtful  increase;  T  -f  L  distinct  increase  ;  T  +  2,  considerable  jQcrefiae; 
T  +  3,  great  increase;  while  the  minus  sign  indicates  diminution  of  tension 
in  the  same  manner.  This  method  of  stating  tension  is  now  in  general  \x^ 
although  it  hits  the  obvious  defect  of  aflbrding  no  standard  for  nrsy  nf  tbe 
degrees  which  it  i*ecords. 
Itarflccis.  The  manifest  effects  of  heightened  tension  are  prodaeed,  firtei,  u^^m  Um 

circulation  of  the  ejc;  next,  upon  lis  nerves;  lastly  upon  its  tunics;  and  ttigr  ^ 
differ  in  their  more  marked  characters  in  accordance  with  the  rate  at  wliHB 
tension  increases.  If  the  increase  is  very  slow  the  tunics  accommodate  ImHQ 
selves  to  it,  and,  for  a  time  at  least,  yield  paiideasly,  while  the  sensibility  of 
the  retina  is  slowly  desti'oyed  by  compression  and  by  arrested  circQlation. 
If  the  increase  is  rapid  the  atixjtching  of  tbe  tunics  is  acutely  painful,  aud, 
together  with  the  sudden  disturbance  of  tho  cii*culation,  producers  inflam- 
matory reaction*  Hence  chronic  glauconui  is  liable  t-o  be  mistaken  far 
atrophy  of  tho  optic  nerve,  and  acute  glaucoma  is  liable  to  bo  mistaken  for 
inflammation.  In  conseqncnco  of  tho  attendant  }>iiin  it  has  often  been 
taken  for  gouty  or  rheumatic  inOamnuitioUj  and  has  been  snflered  to  go 
to  blindness  before  its  true  nature  was  discovered. 

As  so4>n  as  the  free  exit  of  blood  through  the  venie  vorticosce  is  im 
an  endeavour  is  made  to  obtain  the  necessary  outlet  through  other  channeK 
and  chiefly  through  a  series  of  veins  wkieh  pass  out  from  the  eyeball  through 
the  sclerotic  not  far  from  the  corneal  margin,  and  course  backwards  nnd«r 
the  conjunctiva.  In  health  these  veins  are  scarcely  visible,  but  heightened 
tension  renders  them  distended  and  tortuous^  carrying  dark*colonr©d  blood. 
They  are  very  visible  nnder  the  conjunctiva,  and  can  hardly  be  mistakea 
for  tho  veins  propi^r  to  that  membrane.  At  tlio  same  time  a  rtmiarkablci 
phenomenon  is  produced  in  the  vessels  of  t!ie  retina,  which  conAtitnte  ft 
closed  circuit  of  their  owRj  almost  independent  of  that  of  the  rest  of  the 
eye.  Of  coui'se,  when  thert?  is  increased  tension,  tho  entrance  of  blood 
through  the  central  artery  of  the  itjtina  and  its  exit  through  tho  central 
vein  are  both  im[»eded,  and  the  result  is  the  production  of  a  risible  ptils« 
in  the  larger  portions  of  these  vessels  whore  tliey  lie  ufhon  the  surface 
of  the  optic  disc»  fii^st  in  the  veins,  secondly  in  the  arteries,     The  obserTiirf 
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looking  at  tlie  optic  disc  with  the  ophthalmoscope,  sees  it  alternately  more 
and  less  pallid,  the  variations  occnrring  synchronously  with  the  radial  palse. 
What  first  happens  is  that  the  blood  in  the  veins  is  driven  a  little  back 
towards  the  capillaries,  so  as  to  make  room  for  the  entering  arterial  wave, 
the  walls  of  the  veins  collapsing,  and  the  disc  losing  colour,  until  as  the  pulse- 
wave  flags  the  blood  in  the  veins  flows  back  again,  and  is  thus  constantly 
driven  to  and  fro.  The  venous  pulse,  therefore,  consists  of  an  emptying 
of  the  veins  from  the  centre  of  the  nerve-disc  to  its  margin,  alternately 
with  a  reflux  of  blood  froj^i  the  margin  of  the  disc  to  the  centre.  A  venous 
pulse  may  be  readily  produced  in  most  eyes  by  pressure  upon  the  globe  with 
the  tip  of  a  finger,  and  it  is  an  early  symptom  in  glaucoma,  occurring  either 
spontaneously  or  under  very  light  pressure  indeed.  As  tension  increases 
the  arterial  blood  can  no  longer  enter  in  a  continuous  flow,  but  only  during 
the  acme  of  the  pulse- wave,  so  that  the  arteries  collapse  during  the  cardiac 
diastole,  producing  a  visible  arterial  pulse,  the  reverse  of  that  in  the  veins, 
the  arteries  emptying  themselves  from  the  margin  of  the  disc  to  the  centre 
and  refilling  from  the  centre  to  the  margin.  It  must  be  observed  that  these 
pulses,  arterial  and  venous,  are  neither  peculiar  to  glaucoma  nor  pathogno- 
monic of  it.  They  indicate  increased  resistance  to  the  entrance  of  blood,  or 
diminished  propelling  force ;  and  they  only  point  to  glaucoma  when  there  is 
a  distinct  increase  of  tension.  In  some  eyes  a  venous  pulse  is  a  physiological 
phenomenon,  and  it  can  be  produced  in  all  by  pressure.  An  arterial  pulse 
may  be  due  to  defective  power  of  the  heart,  or  to  aortic  regurgitation,  or  to 
heightened  tension  and  increased  resistance  of  the  bloodvessels. 

The  effect  of  heightened  tension  upon  the  nerves  of  the  eye  is  to  impair  On  the 
their  function,  and  sometimes  to  alter  their  physical  structure  by  direct  °®'^®*- 
compression. 

The  motor,  vaso-motor,  and  common  sensory  nerves  are  the  long  and 
short  ciliary,  which  receive  twigs  from  the  third  and  fifth  cranial  nerves  and 
from  the  sympathetic.  They  course  between  the  choroid  and  the  sclerotic, 
and  during  the  progress  of  glaucoma  they  are  squeezed  against  the  latter 
tunic.  If  the  compression  to  which  they  are  subjected  is  slight  it  produces 
numbness  or  imperfect  function  ;  if  greater,  it  may  excite  the  sensory  nerves 
to  pain.  On  the  retina,  the  effect  is  to  render  it  torpid  to  the  impressions 
produced  by  light,  and  ultimately  insensible  to  them ;  and  the  optic  nerve, 
the  surface  of  which  is  mechanically  the  least  resisting  part  of  the  eye- 
ball, is  often  forced  back  in  such  a  manner  that  it  becomes  an  excavation  or 
pit,  instead  of  being  slightly  prominent  as  in  the  natural  state.  The  nerve- 
fibres,  bending  round  the  edge  of  this  pit  almost  at  a  right  angle,  are  squeezed 
against  the  margin  of  the  sclerotic  opening  and  undergo  wasting,  by  which 
this  margin  itself  is  rendered  conspicuous  ;  while  the  bloodvessels,  following 
the  same  course,  may  be  seen  to  bend  in  a  similar  manner,  and  the  poi-tions 
on  the  floor  of  the  cup  may  even  appear  to  be  disconnected  from  their  con- 
tinuations on  the  retina. 

In  extremely  chronic  cases  the  progress  of  glaucoma  may  be  almost  Coune  and 
uniform,  and  may  be  quite  painless.  The  symptoms  are  gradual  failure  «y™ptom». 
of  vision,  attended  by  gradual  hardening  of  the  eyeball.  The  peripheral 
parts  of  the  retina  are  not  only  compressed,  but  by  reason  of  their  dis- 
tance firom  the  centre  of  circulation  their  blood-supply  is  checked  sooner 
than  that  of  the  central  portions ;  and  hence  it  happens  that  they  are  the 
first  to  show  failure  of  sight,  and  that  the  blindness  of  glaucoma  affects  the 
outer  part  of  the  field  of  vision,  and  contracte  or  diminishes  its  extent,  even 
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while  central  vision  nmy  be  hut  little  impjiii*od.  At  the  aame  time  there 
will  be  aotno  dimination  of  the  natural  sensitiveness  of  the  cornea,  and  the 
ophthalmoscDpe  will  show  a  slight  depresaion  of  the  surface  of  the  optic 
nerve,  gencmlly  with  pulsation  in  the  veins.  In  the  subacute  form  the 
pressure  doua  not  increase  regnlarly^  bnt  at  uncertain  periods,  which  are 
separated  by  remissions ;  and  the  syrapUinis  may  bo  divided  into  the  pre- 
monitory and  the  actual.  The  premonitory  aympt^jraa  are  some  diminution 
of  tho  acutencss  or  some  contraction  of  the  field  of  vision,  together  with 
failure  of  the  power  to  adjust  the  eye  for  near  objects;  so  that  the 
patient,  who  is  asually  past  middle  ago,  requires  stronger  8pt*ct4icle«  than 
would  be  suited  to  his  years,  and  may  require  to  strengthen  them  once 
and  again  at  short  intervals.  Very  often  there  will  be  some  irreguhir  dis- 
persion of  light  by  the  media  of  the  eye,  so  that  a  candle-flame  appears  to  be 
surrounded  by  a  halo  of  prismatic  colours.  After  a  longer  or  shorter  duration 
of  such  symptoms  as  those  the  patient  experiences  a  snddcn  attack  of  pain, 
attended  by  obscuration  of  sight,  which  may  be  either  complete  or  comparable 
to  a  fog  or  raiat,  and  which  may  pass  away  in  a  few  minutes  or  not  for  soma 
hours,  hut  which  seldom  leaves  vision  as  good  as  it  was  before.  It  also  leaves 
a  very  decidod  increase  of  tension,  and  sometimes  a  deep  excavation  of  the 
disc.  Such  attiicks  ocour  again  and  again^and  presently  they  establish  a  per- 
manently glaucomatous  state,  in  whieh  the  iris  and  lens  are  puslunl  forward 
towards  the  cornea,  so  that  the  depth  of  the  anterior  eliamber  is  diminished, 
in  which  the  pupil  is  somewhat  dilated,  and  often  elliptical,  with  the  major 
axis  horizontal,  and  in  which  the  anterior  veins  which  perforate  the  sclerotic 
near  the  cornea  are  dilated  and  tortuous.  At  this  stage  the  cornea  is  often 
steamy,  and  the  vitreous  hazy,  so  that  no  good  view  of  the  fondus  can  lie 
obt4\ined,  and  tliore  is  often  an  amount  of  pain  and  of  conjunctival  oon- 
geafcion  which  may  lead  unskilled  persons  to  apply  remedies  for  the  cure  of 
an  imaginary  *  ophthalmia/  in  the  acute  form  the  pai'oxysms  are  nearer 
together,  the  remissions  less  decided,  and  the  course  is  moi*e  rapid ;  while 
in  the  fnl  mi  Mating  form  sight  may  be  hopelessly  destroyed  in  the  coarse  of 
a  few  hom-s.  In  all  forms,  unless  they  are  arrested,  total  blindness  \m  the 
inevitahle  ultimate  result. 
Treat  men  t  The  i>nly  treatment  which  is  of  any  avail  against  glaucoma  is  the  opera- 
tion of  iridectomy,  which  should  be  performed  in  every  ease  as  soon  aa  the 
nature  of  the  disease  is  recognised,  so  long  as  any  vision  remains.  The  eflfect 
of  the  iridectomy  is  to  diminish  tension,  and  to  restore,  moi^  or  less  com- 
pletely, the  natural  elasticity  of  the  eyeball,  so  that  the  circulation  Oftn  bo 
re-established,  and  the  nerves  may  recover  from  the  compression  to  which 
they  have  been  subjcctmi.  As  a  gene  ml  rule,  iridectomy  may  he  expt*cted  to 
arrest  chronic  glaucoma  and  to  preserve  the  sight  which  remains,  but  not  to 
produce  more  than  a  slight  degree  of  improvement,  gradually  developed 
during  the  two  or  three  months  after  the  operation.  In  subacute  and  acute 
cases  it  is  useful  almost  in  proportion  to  the  acuteness,  and  may  even  restore 
sight  to  its  natural  standard.  Occasionally  it  only  temporarily  reduces  t-en- 
sion,  and  in  some  {chietly  chronic)  cases  the  reduction  of  tension  fails  to  arrest 
atitiphy  of  the  nerve,  which  leads  t<i  blindness.  Still  the  operation  alway 
aflonls  the  only  prospect  of  doing  good,  and  it  should  never  be  delayed  i 
the  hope  of  amendment  under  any  othur  practice.  Not  withstanding  all  that' 
has  been  said  and  written  on  this  subject  during  the  last  few  years,  the  pro- 
fessitm  generally  is  hardly  yet  awai'c  of  the  great  importance  of  early  iiideo- 
tomy  in  all  cases  of  glaucoma.     The  precise  way  in  which  the  operatio 
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reduces  tension  is  hardly  determined,  bat  it  is  probably  partly  by  the  actual 
removal  of  a  large  piece  of  iris,  wbich  is  also  a  secreting  surface,  and  partly 
by  the  formation  of  a  comparatively  permeable  cicatrix  in  the  ocular  tunics. 

In  order  to  perform  iridectomy  for  the  relief  of  tension  it  is  necessary  to 
remove  a  large  piece  of  iris,  and  to  remove  its  entire  width  quite  up  to  the 
ciliary  attachment.  The  portion  selected  should  usually  be  the  middle 
third,  or  more  than  the  middle  third,  of  the  upper  half,  so  that  the  gap, 
unless  the  eye  is  very  prominent,  may  be  partly  or  entirely  concealed  by  the 
upper  lid,  and  may  neither  bo  unsightly  nor  disturbing  to  vision.  If  the 
anterior  chamber  is  tolerably  deep  a  lance-knife  (Fig.  334)  may  be  used,  and 
the  incision  made  by  a  single  thrust ;  but  if  the  chamber 
is  shallow,  so  that  the  lens  would  be  exposed  to  risk,  it 
is  bettor  to  use  a  linear  knife  by  puncture  and  counter- 
puncture,  as  for  the  extraction  of  cataract.  The  patient 
being  recumbent  and  fully  etherised,  and  the  lids  sepa- 
rated, the  operator  seizes  the  conjunctiva  with  fixing 
forceps  at  a  point  opposite  the  centre  of  his  intended 
incision.  If  the  lance-knife  is  used  its  point  is  placed 
on  the  centre  of  the  intended  incision,  about  half  a  line 
behind  the  corneal  margin,  and  is  thrust  gently  through 
until  it  can  be  seen  in  the  anterior  chamber.  It  is 
then  directed  somewhat  forward,  and  thrust  steadily  on 
over  the  opposite  margin  of  the  pupil  until  nearly  the 
whole  width  of  the  blade  lias  entered  the  eye.  It  is 
then  gently  but  quickly  withdrawn.  The  operator  next 
introduces  a  pair  of  iris  forceps,  seizes  the  iris  near  the 
pupillary  margin,  draws  it  out,  cuts  it  through  with 
scissors  quite  up  to  the  ciliary  margin  at  one  end  of  the 
wound,  tears  it  from  its  attachments  up  to  the  other 
end,  and  cuts  it  through  there  in  the  same  manner.  If 
a  portion  of  iris  remains  entangled  at  either  end  of  the 
wound  it  must  be  cut  out  if  possible,  or  it  may  bo  made 
to  return  into  the  chamber  by  light  friction  through 
the  closed  lid,  or  it  may  be  replaced  by  the  end  of  a 
fine  probe.  Any  coagula  should  then  be  removed  from 
the  sac  of  the  conjunctiva,  the  eyelids  closed,  and  secured 
as  usual  by  a  bandage. 

When  iridectomy  is  not  required  for  the  relief  of  Iridectomy 
tension,  but  only  for  an  artificial  pupil  to  afibrd  vision  pj[|jfl/^^ 
through  some  clear  part  of  the  media,  the  method  of 
performance  is  essentially  the  same,  but  with  the  differ* 
ence  that  only  a  small  piece  of  iris  need  be  removed,  and 
that  the  place  selected  must  be  that  where  the  best  sight 
will  be  obtained,  that  is  to  say,  generally  speaking, 
wherever  there  is  the  best  piece  of  clear  cornea.  The 
no.  834.  Lanco-knife  for  puncturo  may  be  made  with  a  lance-knife  of  small  size. 
Iridectomy.  j^ud  the  piece  of  iris  which  is  drawn  out,  instead  of  being 

cut  and  torn,  may  be  simply  cut  off  close  to  the  forceps,  and  the  rest  suffered 
or  coaxed  to  return  into  the  eye. 


The  ophthalmoscope  reveals  a  great  number  of  changes  in  the  deeper 
parts  of  the  eye,  changes  which  for  the  most   part  belong  rather  to  the 
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domain  of  medicine  than  of  surgery.     Thus,  in  Bright*s  diBCUse  the  retina 
becomes  the  seat  of  patches  or  lleeks  of  white  or  glistening  fatty  degene- 
ration,  usually    intei'spersed   with    hemorrhages ;    and   hseimorrhages    maj 
also  take  place  from  the  retinal  arteriok^s  in  hypertmphy  oP  the  heart, 
ill  atheroma  of  the  vessels,  or  as  an  accidental  result  of  the  plugging  of 
considerable  branch  by  an  emboluR.     Venous  retinal  haemorrhage  occurs  in 
several  forms  of  venous  obstniction  or  passive  congestion,  in  many  c&ses 
disordered  or  inten^upted  menstrnation,  and  in  some  blood- diseases,  such 
piirpura.     The  optic  nervea  are  h'lible  to  t)econie  swollen  and  pi^omincDt  in 
some  forms  of  intracranial  disease,  and  notably  in  intracranial  tunioiu*8,  and 
this  condition  is  often  called  *  optic  neuritis/     It  is  probably  essentianj  an 
cedema,  attended  by  uioro  or  loss  inflammatory  reaction.     It  mu>y  be  entirelj^j 
contincd  to  the  connective  tissno  which  unites  the  fibres,  and  may  thus  ba' 
present  in  a  very  pronounced  degree  without  affecting  vision,  although  even 
then  it  may  lead  to  secondary  atrophy  of  the  nerve,  by  which  ultiiiiately  vision 
may  be  totally  destroyed.     Whenever  thei^  is  a  sy|ihilifcic  history  liitd  head- 
ache, the  swelling  of  the  optic  discs  woald  point  to  the  probable  presence  of  a 
gnmmatouB  tumour  in  t!to  bniin^  and  would  demand  the  prompt  administration 
of  full  doses  of  iodide  of  potassium.     The  retina  is  not  unfrequeutly  studded 
with  jmtches  of  syphihtic  deposit,  around  which  some  inflammatory  action  may 
take  place  j  and  retina!  inflammation  may  also  bo  excited  by  the  tissue-dig- 
turbance  incidental  to  bajmorrhage.     Perhaps  the  only  primary  inflammation 
of  the  retina  is  the  very  chronic  distase  which  is  known  as  *  pigmentary 
retinitis/  in  wliicb,  over  a  bt*oad  zone  the  inner  margin  of  which  is  at  some 
little  distance  from  the  optic  nerve,  the  fundus  of  the  eye  is  strewn  with 
irregular  stripes  and  patches  of  bhvck  pigment^  the  nerve  itself  l>eing  pallid 
and  its  arteries  dwindled.     The  symptoms  of  pigmentary  retinitis  are  com- 
paniiive  blinrlnosa  at  night  and  contraction  of  the  field  of  vision,  and  it  is 
due  to  a  chronic  inflammation  which  involves  the  perceptive  layer  of  tho 
retina  and   the  subjacent   chomid,   and   disorganises  both.     The  disease  is 
very  slowly  progi^ssive,  and  eventually  destroys  sight ;  but  there  is  som^l 
reason  to  beh'eve  that  its  rate  of  progress  maybe  retarded  by  the  persevering 
administration  of  preparations  of  iron.     Besides  the  presence  of  adventitious 
deposits  and  the  occurrence  of  inflammation,  the  retina  is  liable  to  be  abso- 
lutely detached  from  the  subjacent  choroid  and  elevated  like  a  blister  by 
effused  fluid    beneath.      8ueh  an  elevation  is  seen  by  tho  ophthalmoscope 
as  an  irregular,  mobile,  whitish  prominence,  crossed  by  the  retinal  vessels, 
and  thrown  into  tremuloas  vibnitions  by  the  movements  of  the  eye.   Attempts 
have  been  made  to  procure  the  subsidence  of  tho  elevation  by  lacerating  it 
with  needles,  so  as  to  permit  the  fluid  lieneath  to  escape  find  mingle  with  the  , 
viti-eows ;    but   none  of  these  atk^mpts   have    been  attended    by  any  great  1 
mefisure  of  succeae. 


Dis^iusies  of 
II  ic  choroid. 


The  choroid,  besides  the  acnte  inflammation  which  may  extend  to  it  from 
the  ins,  is  liable  to  chronic  inflammation,  which  is  only  discoverable  by  tboi 
ophthalmoscope,  and  which  may  be  either  disseminated  in  scaltci-ed  patcheA 
or  diflused  generally  over  the  surface.  The  pathology  of  ehoroidi^s  i^  by 
no  means  completely  understood,  but  it  is  probably  due  to  syphilis  in  a  gr^ai 
majority  of  the  instjinces  in  which  it  occurs  ;  and  in  the  cases  which  are  Dot^ 
8y[ihilitic  it  is  often  a.ssociated  with  a  high  dcgi-ee  of  myopia,  which  appeam 
to  bean  exciting  caase  on  iiccount  of  the  mechanical  strain  tiirown  on  the  pos- 
terior hemisphere  of  tho  eyeball  by  excessive  convergence.    Choroiditis  is  often 
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.01H3  immediafcDiy  and  more  permaiieiitlj  injnnous  to  tlie  siglit  than  any  of  the 
rms  of  so-called  retinitia ;  for  the  hitter  may  affect  the  coiifiL-ctivfi  tisfluc?  of 
e  fibro*layer,  scarcely  at  all  intertVriti^  with  the  perceptive  el eiiicnfc.s  heneath, 
hilt!   the    former  necessarily  involves  the  inner  or  capillary  layer  of   the 
oroid,  from  which  the  perceptive  elements  of  the  i^etina  derive  the  mate- 
Is  of  their  nutrition.     In  its  earlier  stage  choroiditis  is  attended  by  effa- 
Bion,  and  this  is  succeeded  by  atr-ophy  of  the  affected  part  of  the  membrane, 
which  wastes  and  disappears  entirely,  so  aa  to  nncover  the  white  surface  of 
the  sclerotic-    At  the  same  time  the  affected  patches  usually  beconie  bordered 
by  blat:k  pigment     All  these  changes  ai'e  often  present  together,  with  the 
effect  that  a  case  of  choroiditis,  when  examined  by  the  ophthalmoscope,  pre- 
sents a  geueml  effect  of  variegation  or  *  marbling'  of  the  fundus  of  the  eye, 
the  natunil  orange- red  or  brownish -red  surface  being  variegated  by  patches 
4>f  effusion,  patches  of  progressing  or  of  completed  atrophy,  and  black  de- 
posits of  every  variety  of  outline. 

A  case  of  choroiditis  sometimes  comes  under  observation  only  when  the 
storm  \ms  spent  its  force  and  when  atrophy  has  made  considerable  progress* 
For  such  no  treatment  is  required  ;  but  whenever  a  careful  examinatiou 
discovers  patches  of  recent  or  still  existing  effusion  the  disease  is  continuing. 
It  is  then  neceesiiry  to  consider  the  question  of  syi^jhilis,  and  to  treat  it  if  it 
exist^s,  or  if  on  any  good  ground  it  is  strongly  suspected.  Apart  from  this, 
rest  of  the  eyes  must  be  enforcetl,  they  must  be  shettcred  from  strong  light 
by  shaded  rooms  and  dark  blue  epertacles ;  blood  may  be  tiiken  from  the 
temples  by  cupping  or  by  Heurteloup's  artificial  leech,  and  iodide  of  potas- 
eium  may  gencni-lly  be  administered,  togethor  with  such  other  constitutional 
remedies  us  circumstances  may  require. 
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Their  t  rent- 
men  t. 


It  18  an  open  question  whether  the  vitreous  body  is  itself  susceptible  of 
mmation.  Cases  have  been  recorded  in  which  deposits  of  pus  were 
foand  iti  its  very  centre  ;  bat  experiments  on  tlie  h>wor  trnimals,  so  far  sis 
they  maybe  accepted  as  conchiaivej  tend  to  show  that  apparent  inflaramation 
of  the  vitreous  is  a  condition  propagated  from  its  containing  membranes. 
However  this  may  Ix*,  the  vitrcon.s  is  often  turbid  in  i^fcmitis  or  choroiditis  ; 
and  it  may  bo  so  turbid  as  completely  to  conceal  these  conditions.  It  is 
often  discoloured  by  blood  in  cases  ofintraocalar  ha?niorrluige,and  is  sometimes 
beset  by  membranous  flocculi,  which  ioat  about  in  such  a  manner  as  to  show 
that  the  humour  has  lost  its  natural  gelatinous  consistence  and  has  become 
fluid.  All  these  conditions  are  evidences  of  profound  nutritive  disturbance, 
and  justify  a  gnivo  prognosis.  Unless  other  indications  are  present,  turbidity 
of  tbo  vitreous  generally  calls  for  counter-irritation  on  the  temple,  and  for 
the  adrainistration  of  |>erchloride  of  mercury  or  of  iodide  of  potassium,  under 
which  treatjueni,  in  a  certain  number  of  cases,  very  considerable  restoration 
of  transparency  may  be  brought  about.  Von  Gracfe  has  recoixled  a  single  in- 
stance in  which  a  niombranoas  film  occupied  the  vitreous  chamber  and  stretched 
across  it  behind  the  lens  in  such  a  way  as  almost  entirely  t«  destroy  vision. 
Having  satisfied  himself  of  the  depth  of  tbo  film,  he  lacerated  it  by  tw^o 
needles  introduced  hebind  the  ciliary  region,  and  succeeded  in  making  a 
central  aperture  through  wbitdi  excellent  siglit  was  ultimately  obtained. 

The  vitreous  chamber  of  the  eye  is  liable  to  bo  the  seat  of  malignant 
growths  of  two  distinct  classes — sarcomata,  which  commence  in  the  choroid 
or  iris ;  and  gliomata,  which  commence  in  the  connective  tissue  of  the  retina. 
Both  alike  destroy  vision  at  an  early  period  of  their  progress,  lioth  produce 
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enormous  enlargement  and  projection  of  the  eyeball,  and  botb,  when  ita 
coats  give  way,  protnide  as  fnngons  and  bleeding  mnBKes.  The  s*arcomatA 
prove  fatal  mainly  in  tbit*  way  :  wearing  out  the  patient  by  pain  and  ex- 
haustion ;  but  the  gliomata  still  more  apeetlily,  by  spreading  backwards  along^ 
the  optic  nerve  and  opti«  trat^t,  and  occasioning  the  forroation  of  secondarj 
tumours  in  the  brain.  Sarcomuta  are  extremely  rare;  and  Knapp^  in  bis 
treatise  on  intraocular  tumours,  records  only  eight  cases  originating  in  the 
choroid,  and  two  originating  in  the  iris,  in  one  of  which,  as  the  growth  was 
not  i*emoved,  the  diagnosis  was  not  absoliitelj  certain.  I  have  myself  pub- 
lished a  case  of  multiple  round-celled  sarcomata  of  both  irides,*  which  has 
now  been  two  years  under  observation  with  only  slight  increase  of  the 
growths,  Gliomata  arc  more  frequently  met  with,  and  usually  occur  in 
young  chihlren.  The  presence  of  a  tumour  within  the  eye  is  made  known 
by  impairment  or  loss  of  vision,  l>y  projection  forward  of  the  leri»  and  iris 
towards  the  cornea,  by  incn?ased  hardness  of  the  globe,  by  tensive  pain  and 
inflammatory  reaction  of  a  degree  proportionate  to  the  rapidity  of  increase  of 
the  growth,  and  by  the  visibility  of  the  tumour  itself.  The  gliomata  are 
white  or  primrose-yellow  in  colour,  mul  soon  become  conspicooas  throngh 
the  pupil ;  but  the  sarcomata  an^  yellowish  or  reddish,  often  contain  mula* 
notic  pigment,  and  are  less  easily  discoverable.  Still,  by  dilatation  of  tbo 
pupil  and  by  focal  and  opbthalmoscopie  illumination,  a  now  grt>wth  can 
generally  be  seen  if  carefully  looked  for  ;  and  no  absolute  certainty  about  the 
nature  of  any  intraocular  growth  can  be  obtained  prior  to  it«  removal.  In  \ 
few  instances  an  intriiocular  tumour  has  proved  to  be  no  more  than  a  masii 
of  tttbcrclc  ;  and  I  have  seen  one  case  in  which  the  appeJirance  of  a  tumonr 
was  precisely  imitated  by  a  deposit  of  yellow  gelatinotis  lymph  on  the  pos- 
terior surface  of  the  lens,  A  far  more  dangerous  error  has  been  occasioned 
by  the  winto  colonr  of  a  glioma,  which,  seen  through  the  still  transparent 
lens,  has  been  mistaken  for  catartict.  The  unnatural  hardness  of  the  globe, 
the  projection  forward  of  the  iris,  and  the  total  loss  of  sight,  should  render 
snuh  an  error  impossible. 

Whatever  may  bo  the  nature  of  an  intraocular  gi*owtb,  enocleation  of 
the  eye  should  be  performed  without  delay  ;  and,  in  a  case  of  glioma,  the 
optic  nervo  should  be  severed  at  tlvo  apex  of  the  orbit,  instead  of  immedi- 
ately behind  the  globe*  For  this  purpose  the  best  instrument  is  a  probe- 
pointed  bistoury,  curved  on  the  flat,  which  may  be  guided  along  the  nerve- 
trunk  as  far  as  possible  before  being  made  to  divide  it.  The  results  of  early 
removal  of  the  eye  in  sarcoma  are  fairly  good,  half  of  Knapp*s  cases  having 
undergone  no  relapse,  while  the  other  half  died  of  secondary  growths  in 
internal  organs.  lo  glioma  the  prognosis  is  much  less  favoui-able  ;  and 
Hirscbberg  has  been  able  to  collect  only  five  cases  in  which  the  diagnosis 
was  established  beyond  doubt  by  microscopic  investigation,  and  in  which 
the  patient  remained  nnder  observation  for  a  sufficiently  long  time  to  render 
it  certain  that  a  permanent  cure  had  been  eSected,  In  one  of  these  cases  I 
was  the  operator,  and  the  patient  is  still  in  good  health,  after  the  lapse  of 
thirteen  yeai^s.  In  two  other  cases  of  mine  there  has  been  no  recurrence  for 
some  months,  and  the  children  have  tlien  been  lost  sight  of,  their  parent* 
having  promised  to  bring  them  without  delay  if  any  symptoms  of  a  return 
of  the  growth  appeared.  On  the  whole,  I  think  the  evidence  is  in  favour 
of  a  belief  that  recurrence  may  be  piH?vented  by  sufDciently  early  cnnclra- 
tion,  while  the  glioma  \r  still  wholly  included  within  the  eye ;  and  that  the 
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uafavonrablo  cases  are  those  in  which  the  disease  has  already  made  its  way 
along  the  optic  nerve  to  beyond  the  point  of  section.  I  read  before  the 
Clinical  Society  *  a  very  instructive  case  of  congenital  glioma  of  both  retinsB. 
The  right  eye  was  removed  during  the  third  month,  and  the  character  of  the 
patches  on  the  retina  was  determined  by  microscopic  examination.  The 
parents  refused  to  permit  removal  of  the  left  eye  until,  when  the  child  was 
three  years  old,  it  had  become  greatly  enlarged  and  acutely  painful.  Removal 
was  then  performed,  and,  in  a  forlorn  hope  that  the  brain  might  have 
escaped,  the  whole  contents  of  the  orbit  were  cleared  out  by  the  galvanic 
cautery,  and  the  cavity  was  lined  with  chloride  of  zinc  paste.  The  child 
died  a  few  days  afterwards,  and  a  large  mass  of  intracranial  cancer  was 
found  on  the  left  side ;  but  the  right  side  was  free  from  disease,  and  the 
right  optic  nerve  had  dwindled  to  a  fibrous  cord  quite  up  to  the  chiasma. 
There  can  be  little  doubt  that  if  both  eyes  had  been  removed  in  infancy  the 
child's  life  would  have  been  saved. 

When  a  malignant  growth  has  already  occasioned  enlargement  of  the 
eyeball,  or  has  perforated  its  coats,  the  expectation  of  preserving  life  is 
scai'cely  to  be  entertained ;  and  an  operation  can  only  be  undertaken  with  a 
view  to  the  relief  of  suffering  by  the  removal  of  the  acutely  sensitive  textures 
of  the  eyeball  and  its  appendages.  For  such  a  purpose  the  removal  should 
be  as  complete  as  possible,  and  should  include  all  the  tissues  within  the 
orbit.  The  enlarged  ophthalmic  artery  will  generally  bleed  freely ;  and  it 
may  be  necessary  to  apply  the  actual  cautery,  or  to  plug  with  compresses 
moistened  with  solution  of  perchloride  of  iron,  and  secured  by  firm  pressure 
"with  a  bandage. 

In  the  few  cases  in  which  a  tumour  within  the  eye  is  found,  after  enucle- 
ation, to  be  of  a  benign  character,  there  can  yet  be  no  doubt  of  the  propriety 
of  the  operation.  A  mass  of  tubercle  or  lymph  would  destroy  the  eye  as  an 
organ  of  vision ;  and  in  course  of  time  might  undergo  osseous  or  calcareous 
change  which  would  irritate  the  ciliary  nerves  and  occasion  sympathetic 
ophthalmia. 

Like  all  other  parts  of  the  body,  the  eye  is  exposed  to  various  kinds  of  Iiyuriea  of 
accidental  injury  ;  and,  although  it  is  much  sheltered  from  direct  violence  by  *  *^®" 
the  prominence  of  the  margin  of  the  orbit,  and  from  small  projectiles  by 
the  eyelashes,  by  the  rapid  and  instinctive  closure  of  the  lids,  and  by  the 
rotation  of  the  cornea  upwards,  which  occur  at  the  slightest  intimation  of 
danger,  yet  the  peculiar  vulnerability  of  the  organ  causes  it  to  suffer 
severely  from  casualties  which  would  be  unfelt  or  unnoticed  elsewhere.  The 
intense  irritation  occasioned  by  the  presence  of  minute  foreign  bodies  is 
familiar  to  most  persons,  and  is  perhaps  experienced  in  the  greatest  degree 
when  the  intruder  is  lodged  in  a  very  common  position,  beneath  the  upper 
lid  and  just  within  its  margin,  so  that  it  scrapes  the  sensitive  epithelium  of 
the  cornea  at  every  movement.  It  is  necessary  to  remember  that  a  patient 
is  often  unconscious  of  the  impact  of  a  foreign  body,  and  totally  unsuspicious 
of  its  presence  ;  and  that  while,  if  under  the  upper  lid,  it  is  concealed  from 
view,  it  may  also,  if  itself  of  dark  colour,  easily  escape  the  notice  of  a  care- 
less observer  when  it  is  imbedded  in  the  coniea  over  the  region  of  the  pupil, 
or  even  when  it  has  a  background  of  dark  iris.  In  every  case  of  suddenly 
occurring  inflammatory  irritation  of  the  eye  it  is  proper  to  evert  the  lid 
and  to  inspect  its  under  surface,  and  also  to  scrutinize  the  surface  of  the 
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cornea  closely,  and  bj  the  aid  of  tight  falling  upon  it  at  different  angles,  bo 
that  no  foreign  sabBtanco  may  Iw  overlooked.  In  the  oat-patient  depart* 
menta  of  hosjiitala  it  is  not  uncommon  to  see  puraons  who  have  been  soverel/ 
treated  for  ophtlialmia,  and  who  are  cnred  at  once  by  the  removal  of  a 
mo  rise!  of  iron  or  cinrler,  which  had  not  bet^n  observed  by  the  practitioner 
to  whom  they  fii-st  made  applicatiuii. 

When  a  foreign  substance  is  lodged  beneath  the  npper  lid  it  may  be 
removed  in  an  instant,  as  soon  as  the  Hd  is  everted,  by  the  point  of  a  pen 
or  of  a  penknife,  or  by  the  finger-nail;  and  the  case  will  seldom  reqalro 
any  farther  treatment.  But  when  a  similar  substaiieo  is  imlxnided  in  the 
cornea  its  removal  may  bo  much  more  difficult,  chiefly  on  account  of  the 
great  sensitiveness  of  the  surface.  In  the  country  the  wing-case  of  a  minute 
beetle  is  a  foreign  body  frequently  met  with,  and  this  may  be  dislodged  by 
a  touch,  as  it  is  held  against  tlie  cornea  only  by  atmoBpheric  pressure.  In 
t-oivns  we  have  mure  frequently  to  deal  with  splinters  of  wood,  or  iron,  or 
glass,  or  with  fragments  of  cinder^these  being  especially  common  among 
railway- travellers  who  look  out  of  wiudow^and  all  such  things,  when  they 
are  really  imbedded^  require  circumspection.  Tijcy  should  seldom  be  touched 
with  any  sharp  insiruraent,  w^hieh  would  scratch  the  cornea  as  often  as  it 
failed  to  dislodge  them  ;  bat  they  should  1x3  tilted  out  by  means  of  a  minute 
spatula,  set  in  an  appropriate  handle.  If  the  surgeon  is  unpractised  at 
ojiemtiona  of  this  kind,  and  if  the  eye  is  irritable,  it  is  better  at  once  to 
place  the  patient  in  a  recumbent  posture,  to  keep  the  lids  apart  by  a  wire 
spccnliim^  and  to  Qx  the  eye  by  pinching  up  a  fold  of  the  conjunctiva  with 
appropriate  forcej^a,  so  that  the  removal  may  be  done  deliberately.  If  the' 
patient  is  a  child  it  is  better  to  give  an  ancesthetic.  When  the  foreign  body 
is  very  small,  or  when  it  is  incoiLSpicuous  by  reason  of  its  colour,  an  assistant 
should  concentrate  lamplight  or  daylight  upon  ii  by  a  lens,  as  in  foeid  illu- 
mination \  and  when  it  has  nearly  penetrated  the  cornea  it  may  be  supported 
i'nmi  within  during  removal  by  a  smooth  blunt  spatula,  introduced  into  the 
anterior  chamber  through  a  preliminary  puncture  with  a  narrow  knife  or 
brotwl  needle.  Complete  ix'moval  Hhould  bo  etfeeted  whenever  it  is  possible, 
but  it  must  be  borne  in  mind  tbat  fragments  of  iron  stain  the  tissues  with 
which  they  have  been  in  cout-act,  and  leave  a  discolouration  when  the  whole 
of  the  metal  is  gone.  This  discolouration  may  be  readily  distinguished 
from  tlie  remains  of  a  foreign  body,  because  it  is  always  an  annulus  with  a 
tranB]>ureui  or  colourless  centre,  a  chamcter  which  may  be  seen  at  once  with 
a  magnifying  glass.  After  the  removal  of  any  imbedded  substance  the 
exposed  corneal  tissue  is  often  highly  sensitive  ;  but  it  may  usually  be  eSec* 
t  unlly  f^licltcred  from  air  and  from  the  friction  of  the  lid  by  tho  occasional 
jqj|ilicatiun  of  a  drop  of  castor-oil  to  tho  surface  until  healing  la  completeu 
Tlie  oil  appears  to  act  only  mechanically  ;  but  where  a  foreign  body  has  beem 
long  imbedded,  and  there  is  mueh  irrit^tion^  sulphate  of  atropia  may  be 
dissolved  in  the  oil  by  the  aid  of  heat,  in  the  proportion  of  two  grains  to  the 
ounce,  so  as  to  ol>ta,in  also  the  action  of  a  medicinal  sedative. 

When  a  more  severe  injury  has  been  inflicted,  such  as  a  violent  blow  or 
contusion,  a  punctured  or  incised  w^ound,  or  the  lodgment  of  a  foreign  body 
within  the  globe,  the  first  care  of  the  surgeon  must  be  to  consider  whether 
the  safoty  of  the  ofclier  eye  is  inqierilled.  It  is  now  well  estabhshed 
tliat  injuries  of  a  cert^iin  elasa  arc  liabk'  to  prodneo  what  is  called  sympa- 
thctic  oj>hthahnia  ;  that  is  to  say,  an  aHectiou  of  the  other  eye,  which  com- 
mences as  an  ap[)arentty  slight  and  very  insidious  plastic  iritis,  and   which 
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leads  in  nearly  all  cases,  under  whatever  trcatmeDt,  to  ultimate  wasting  of 
the  globe  and  destruction  of  sight.  There  is  much  reason  to  believe  that 
the  initial  phenomenon  of  sympathetic  ophthalmia  is  irritation  of  one  of  the 
ciliary  nerves  of  the  injured  eye ;  and  many  instances  are  now  on  record  in 
which  such  irritation  has  been  conspicuously  present,  a  ciliary  nerve  having 
been  found  imbedded  in,  and  compressed  by,  the  cicatrix,  or  even  in  a  state 
of  actual  inflammation.  Nothing  is  known  with  regard  to  the  time  during 
which  such  conditions  may  remain  limited  to  the  afiected  eye ;  but  when 
once  this  time  has  passed,  when  the  irritation  lias  reached  some  centi-al 
ganglion,  and  has  been  so  reflected  as  to  influence  the  nutrition  of  the  sound 
eye,  remedial  measures  arc  generally  of  little  or  no  avail.  As  a  geneitil 
rule,  it  is  almost  always  possible  to  prevent  the  occurrence  of  sympathetic 
ophthalmia  by  the  timely  removal  of  an  eye  which  is  in  a  state  likely  to  pro- 
duce it ;  but  it  is  seldom  possible  to  arrest  sympathetic  ophthalmia  when  it 
is  once  produced.  In  every  case  of  severe  injury,  therefore,  the  propriety 
of  removing  the  injured  eye  must  bo  a  matter  for  serious  consideration. 

Sympathetic  ophthalmia  is  produced,  most  quickly  and  certainly,  by  in-  By  what 
juries  which  implicate  the  region  of  the  ciliary  body.  Next  in  order  come  ^^^^  «' 
wounds  which  produce  dragging  upon  the  tunics  of  the  eye  by  the  con-  produced, 
traction  of  cicatrices ;  next,  cases  in  which  chronic  inflammation,  whether 
produced  or  not  by  the  lodgment  of  a  foreign  substance,  spreads  from  the 
iris  to  the  ciliary  body ;  lastly,  cases  in  which  the  effusion  of  plastic  cho- 
roiditis becomes  in  time  converted  into  bone.  Whenever  the  ciliary  region 
is  at  all  severely  hurt  it  is  generally  advisable  to  perform  enucleation  without 
delay ;  and  in  all  extensive  wounds  it  should  be  mentioned  as  a  proceeding 
which  events  may  render  necessary.  It  should  also  bo  performed  whenever, 
at  any  period  after  injury,  the  ciliary  region  becomes  very  tender  to  the 
touch,  especially  if  palpation  discovers  bony  hardness  in  the  deeper  parts 
of  the  globe.  Whenever  an  injury  is  so  severe  that  the  eye  is  manifestly 
destroyed  as  an  organ  of  vision  it  is  best  to  perform  enucleation  at  once,  as  in 
primary  amputation  after  injury  before  local  inflammation  is  set  up ;  but 
in  less  severe  cases  it  is  proper  to  wait  and  watch,  since  sympathetic 
ophthalmia  seldom  or  never  occurs  prior  to  the  time  of  cicatrisation,  or  of 
contraction  of  inflammatory  effusions. 

A  few  cases  are  on  record  in  which  an  injury  which  would  ordinarily  pro-  Sympathe- 
duce  sympathetic  ophthalmia  has  produced  instead  a  state  which  has  been  J!®  inita- 
callcd  sympathetic  irritation ;  in  which,  without  any  manifest  morbid  change, 
the  secondarily  affected  eye  has  been  rendered  useless  by  hyperaasthesia,  dis- 
played by  intolerance  of  light,  lacrymation,  and  total  want  of  power  to  exer- 
cise the  visual  function.  Such  cases  have  continued  without  improvement 
for  long  periods,  and  have  been  cured  immediately  by  removal  of  the  eye 
primarily  injured,  the  patients,  on  recovering  from  the  anojsthetic  adminis- 
tered for  the  operation,  having  been  ready  to  resume  their  duties  in  life.  In 
one  patient  of  my  own,  a  wasted  and  irritable  eye,  containing  a  shell  of 
bone,  failed  to  affect  its  fellow,  but  produced  a  succession  of  attacks  of 
general  tetanic  spasm,  some  of  which  were  of  great  severity.  After  the 
removal  of  the  eye  the  attacks  abated  in  frequency,  and  soon  entirely  ceased. 

The  operation  of  enucleation,  when  the  tunics  of  the  eye  are  unbroken,  is  Operation 
very  easy  of  performance.     The  object  is  to  remove  the  globe  alone,  leaving  ^f  enuclea^ 
the  whole  of  the  muscles  to  coalesce  and  form  a  stump,  on  which  an  artificial 
eye  may  be  supported  in  such  a  manner  as  to  be  freely  moveable.  Besides  the 
ordinary  speculum,  the  only  instruments  required  are  a  strabismus  hook,  a 
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pair  of  strong  Bxaiion  forceps,  and  a  pair  of  sirabismns  scbsors,  carved  on 
tlie  flat,  and  with  smooth  and  roundetl  points*     The  lids  beiDg  widely  eepn^ 
rated,  the  operator  pinches  np  the  coBJiinctiyii  over  the   insertion    of  the 
external  rectus  muscle  and  divides  it,  with  its  subjacent  tiflsnei  down  to  the 
snrface  of  the  tendon.   The  tendon  is  then  lifted  on  the  hook,  and  cut  through 
in  sacK  manner  as  to  leave  not  more  than  a  line  of  its  length  attached  to  the 
sclerotic.     Seizing  this  remaining  portion  with   the  forceps,  the   operator 
rotates  the  eye  strongly  towards  the  nose,  then  introduces  the  scissors  at  the 
wound  and  carries  them  round  the  posterior  hemisphere  of  the  ejobaJl,  so  that 
their  blades  may  include  the  optic  nerve  and  maj  divide  it  close  to  the  scle- 
rotic.    TU'taining  his  hold,  he  pushes  one  blade  of  the  scissors  under  the  ten- 
don of  the  inferior  rectus  and  divides  it,  and  the  conjunctiYa  covering  it,  at 
one  stroke ;  and  then  divides  the  tendon  of  the  superior  rectus  in  the  same 
way,  in  both  cases  cutting  close  to  the  eyeball,  which  can  then  be  lifted  out 
of  the  orbit,  prior  to  the  division  of  any  remaining  attachments  of  the  oblique 
muscles,  and  of  the  internal  rectus  and  conjunctiva.     When  the  tunics  of  the 
tyo  are  broken  the  operation  is  less  easy,  and  resolves  itself  into  a  careful 
dissection  with  scissors,  the  points  of  which  must  be  kept  close  to  the  aclerotio. 
As  soon  as  an  eye  is  removed  the  cavity  must  be  plugged  with  sufficient 
sponge  to  afford  a  basis  for  firm  pressure  with  a  bandage.     The  sponge  may 
be  removed  in  three  or  four  hours,  when  all  tendency  to  bleeding  has  ceased ; 
but  if  it  m  not  cilicicntly  applied,  or  if  it  is  removed  too  soon,  blood  will  find 
its  waj  into  the  connective  tissue,  and  will  produce  extensive  ecchymosis  of 
the  lids  and  cheek,  whicli  may  not  disftp|Ksar  for  weeks.     When  the  sponge 
is  removed  no  other  dressing  than  a  simple  covering  will  be  required  ;  and 
in  about  ten  days  the  patient  should  begin  to  wear  a  glass  scale,  as  a  step 
towards  a  properlj  fitted  artificial  eye, 

C'OntuBions  of  the  eye,  if  they  do  not  rupture  the  cornea  or  the  sclerotic, 
are  generally  recovered  from  with  conipamtivcly  li  t  tie  %  injury,  unless  they 
produce  very  large  hiemoiThagc  from  the  ftelerotic,  or  detachment  of  the 
retina,  both  rare  occurrences.  Htemonhage  into  the  anterior  chamber,  even 
if  considerable  in  amount,  is  usually  quickly  absorbed  without  doing  mischief; 
and  detachment  of  some  portion  of  the  iris  from  its  ciliary  margin,  although 
it  forms  a  second  pupil  and  altera  the  shape  of  the  natuml  one,  is  seldom 
followed  by  any  serious  consequences.  If  the  capsule  of  the  lens  is  ruptured, 
so  as  to  admit  the  aqueous  humour  to  the  cortex,  traumatic  cataract  will  be 
produced ;  but  if  the  pupil  is  kept  well  dilated  absorption  will  usually  go  on 
qnietly,  without  inflammation  or  distress.  In  all  such  cases,  besides  the  use  of 
atropine,  the  treatment  should  consist  of  spirit- lot  J  on,  anodynes  if  theroj 
should  be  pain,  a  leech  or  two  if  there  should  be  any  appearance  of  inflam-* 
matioii,  and  careful  watchfulness  of  the  course  of  events.  Sometimes  the 
nucleus  of  the  lens  may  resist  absorption  by  reason  of  its  hardness,  and  m&y 
ultimately  require  extraction.  Sometimes  the  lens,  possibly  in  its  unbroken 
capank%  mixy  be  dislocated  into  such  a  position  that  it  traubles  the  iris  or 
ciliary  region  by  pressure.  In  all  cases  the  principle  is  the  same,  to  wait  and 
watch,  and  only  to  interfere  surgically  if  interference  is  manifestly  required. 
Tlie  same  moy  be  said  of  cases  in  which  the  sclerotic  is  ruptured  but  the 
conjunctiva  remains  unbi*oken.  Under  such  circumstances  the  lens  is  sonie- 
tifueK  driven  out  of  the  eye,  and  appears  «s  a  prominence  under  the  con- 
junctiva. It  must  be  treated  like  a  false  cartibge  which  has  been  pressed' 
out  of  the  knee-joint  into  the  subcutaneous  tissue :  not  iTmoved,  that  is,  until 
the  wound  in  the  deeper  tunics  ims  had  time  to  unite  and  consolidate*     Tha 
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conjnnctiva  may  then  be  divided  wiili  scissors,  and  the  lens  tilted  out  of  its 
new  bed. 

When  the  tunics  are  completely  ruptured  by  a  contusion,  and  the  fracture.  Contusions 
so  to  speak,  is  originally  compound,  the  results  are  generally  disastrous.  There  JJ^  ™^ 
is  usually  a  free  escape  of  vitreous  humour  and  a  good  deal  of  bleeding ;  and 
only  an  imperfect  restoration  of  sight  can  bo  hoped  for.     The  treatment  is 
practically  the  same  as  for  more  simple  injuries. 

Incised  or  punctured  wounds  occur  most  frequently  in  the  cornea,  the  incised  or 
former  often  from  breakages  of  glass,  especially  from  the  bursting  of  bottles  P"**^*!^^^ 
containing  effervescent   liquids,  the   latter   often   from  the   endeavours   of  tho  cornea, 
children  to  unfasten  knots  or  bootlaces  with  a  fork.     Incised  wounds  are 
sometimes  met  with  in  the  sclerotic,  where  they  give  little  tronble,  and 
where  they  may  be  united,  if  large,  by  a  single  point  of  fine  suture.     Incised 
wounds  of  the  cornea  alone,  if  cleanly  cut,  will  often  unite  with  no  worse 
consequence  than  an  opaque  linear  cicatrix,  which  possibly  may  produce 
some  change  in  the  corneal  curvature.     The  only  treatment  necessary  is  to 
apply  a  compressive  bandage,  and  to  endeavour  to  keep  the  iris  away  from 
the  injury,  so  that  it  may  not  become  adherent  to  it.     This  is  best  accom- 
plished, if  the  injury  is  central,  by  atropine  dilatation  ;  and  if  it  is  marginal, 
by  using  in  the  same  manner  a  solution  of  sulphate  of  eserine  (gr.  i  .ad 
f  3  iii)  to  produce  complete  contraction  of  tho  pupil. 

It  will  happen  most  usually  in  incised  wounds,  and  almost  always  in  Of  the  iris 
punctured  wounds  of  the  cornea,  that  the  iris  or  the  lens,  or  both,  will  par-  ^^  '**"• 
ticipate  in  the  injury ;  and  a  punctured  wound,  if  inflicted  by  a  blunt  fork 
or  by  a  shot-corn,  will  have  much  the  character  of  a  contusion.  In  all  such 
cases,  if  any  foreign  body  remains  within  the  eye,  it  should  be  extracted  if 
possible ;  and  if  it  should  be  lodged  in  the  iris  it  should  be  extracted  by 
excision  of  tho  piece  in  which  it  is  so  lodged.  It  is  not  always  possible  to  be 
sure  whether  a  foreign  body,  such  as  a  shot-corn,  has  lodged  or  escaped ;  but 
where  there  is  good  reason  to  suspect  lodgment,  and  the  injury  is  severe,  it 
is  better  to  perform  enncleation  without  delay.  If  the  injury  is  not  mani- 
festly severe  it  is  right  to  wait  for  a  time,  and  to  be  guided  by  the  course  of 
events.  When  traumatic  cataract  is  produced  it  should  generally  be  removed 
by  suction  or  extraction  ;  and  when  iris  is  incarcerated  in  a  corneal  wound 
the  hernia  should  either  be  reduced  or  excised.  In  all  cases  inflammation 
should  be  combated  by  cooling  applications  and  by  the  control  of  pain,  as 
well  as  by  suitable  general  management  of  the  case ;  and  the  issue  will 
depend  upon  tho  success  with  which  this  is  done.  In  many  cases  severe 
injuries  lead  to  wasting  of  the  eyeball ;  in  some  they  are  recovered  from 
with  no  worse  injury  than  some  impairment  of  vision,  due  to  distortion  or 
partial  opacity  of  the  cornea,  or  to  loss  of  the  crystalline  lens. 

A  class  of  injuries  of  a  different  character  from  any  of  the  foregoing  may  injuries 
be  produced  by  burning,  or  by  the  introduction  of  corrosive  substances  into  '^f^*™  ^^^^ 
the  sac  of  the  conjunctiva.     Lime  is  perhaps  the  agent  of  this  kind  which  is  stances, 
most  commonly  introduced  by  accident,  and  corrosive  acids  are  sometimes 
thrown  over  the  face  with  criminal  intent.      The  first  thing  to  be  done  in 
such  cases  is  to  evert  the  lids,  to  remove  all  solid  substances,  such  as  frag- 
ments of  lime  or  mortar,  grains  of  unbumt  gunpowder,  and  so  forth,  and 
then  to  wash  the  exposed  surfaces  thoroughly  with  a  syringe  and  warm 
water,  so  as  to  remove  finer  particles  or  chemically  irritant  liquids.     Atro- 
pinizcd  castor-oil  should  then  bo  applied  to  the  conjunctiva,  and  evaporating 
lotion  or  other  suitable  dressing  to  the  closed  lids.     Sometimes  the  cornea  is 
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deeiroyud  or  diaorganized,  and  rendered  opaqae,  and  vision  b  whoUj  loslj 
but  in  msLnf  cases  the  upper  luJf  of  the  cornea  has  been  sbeltered  hy  the  a| 
Hd,  and  liaa  escaped  either  entirely  or  without  serious  injnrj.  Very  often, 
however,  the  lower  portion  of  the  cornea  is  denuded  of  epitheliam,  and  the 
lower  portiou  of  the  conjunctiva,  both  ocular  and  palpebral,  is  extensively 
destroy ckI  ;  and  when  this  is  the  case  the  opposed  raw  surfaces  nnite  during 
the  healing  process,  and  produce  that  adhesion  of  the  lid  to  the  eyeball 
which  is  called  symblepharon.  This  state  is  not  only  exceedingly  distressing 
by  its  interference  with  the  movements  of  the  eye,  but  it  also  feeds  the 
corneal  cicatrix  by  the  conjunctival  vessels,  and  renders  it  fleshy  and  opaque, 
Symblepharon  was  practically  incurable  nntil  Mr.  Teale  of  Leeds  deinsed 
very  ingenious  operation  for  its  relief.  After  separating  the  united  snr 
by  dissection,  ho  brings  down  a  bridge,  or  two  flaps,  of  conjunctiva,  irom 
alxive  the  cornea,  and  transplants  them  to  fill  the  gap  below  it.  In  this 
raw  surfaces  are  no  longer  in  contact,  and  it  is  found  that  very  extensin 
union  may  thus  bo  treated  with  entire  success;  and,  generally spaiking,  with 
excellent  eventual  rt^nlts  aa  regards  vision.  It  would  probably  be  advisable 
to  apply  M.  Reverdin's  method  of  grafting  to  the  prevention  of  symblepharon, 
by  placing  grafts  of  conjiinctiva  Ixjlow  the  cornea  before  the  original  unio 
lijul  tjiken  place,  and  as  soon  Jis  the  raw  stiHace  was  granulating. 
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The  atFeciions  of  the  cxtermil  «.K?ular  muscles  require  the  careful  consider- 
ation of  the  surgeon.  It  is  the  function  of  the«e  muscles,  in  their  healthy 
conilitii^n,  t4>  keep  tbe  two  eyes  constantly  directeil  to  the  same  object,  or  the 
fiiime  point  of  an  object,  so  that  the  images  formed  by  the  refracting  media  may 
fall  npoo  cur  responding  point>s  of  the  two  retinre,  and  may  be  combinwi  so 
tu  province  a  single  eflcct  upon  the  consciouaness,  and  to  afford  the  lienefi 
of  binocnlar  or  stereoscopic  vision.  When  the  muRcles  generally  are  out 
Larriiony,  or  when  any  f»ne  of  tbern^  or  any  pair  of  them,  are  sufl'ering  from 
ItaralyaiB,  fn>m  spanm,  or  from  excessive  tonic  contraction,  the  two  images  no 
longer  faU  on  corresponding  points  of  tbe  two  retinae,  and  diplopia  or  double 
vision  iH  jjrtKlnccd.  If  one  eye  is  normally  and  the  other  abnormally  directed, 
the  iniiigc  seen  by  the  former  is  described  as  the  trtie,  that  seen  by  the  latter 
ji.M  ilu!  fnkn  image;  and  diplopia  is  farther  dt^eribed  as  *  homonymous^ — 
when  the  right-hand  image  belongs  to  the  right  eye,  and  the  left-hand  image 
to  the  left ;  or  as  *  crossed,*  when  these  conditions  are  reversed.  Homony- 
mous diplopia  \h  pnxlured  by  ctmvergent  deviation,  ci-ossed  diplopia  b 
divergent  deviatimi  ;  the  ajiparent  |x>Hition  of  the  false  inmge,  in  every  case^' 
being  in  tlie  opposite  direction  to  that  of  the  actual  deviation  of  the  centre  of 
the  cornea.  In  order  to  detertnine  with  certainty  the  eye  to  which  vach 
image  belongs,  we  give  the  patient  a  lamp  or  candle  flame,  eight  or  ten  feet 
distant,  as  an  object  of  vision,  and  place  a  slip  of  red  glass  before  one  of  his 
eyes.  The  image  of  that  eye  will  appear  to  be  of  a  red  colour,  and  its  position 
with  regard  to  that  of  the  other  can  be  immediately  identified.  The  reason 
of  the  apparent  deviation  of  the  image  will  perhaps  be  rendered  more  intelli- 
gible by  Fig.  83^1,  in  which  A  represents  a  right  eye,  naturally  directed  in 
orfkrr  to  look  at  an  object,  b,  placed  in  front  of  it,  and  receiving  the  rays  of 
light  from  ji  on  the  yellow  spot,  just  external  to  the  optic  nei-ve.  There  is  also 
another  object,  lying  far  to  the  right,  at  C,  and  the  rays  from  this  object  fall 
upon  the  retina  on  the  inner  side  of  the  optic  nerve.  At  a'  we  have  the  same 
eye,  iin  longer  directed  forwards,  but  twisted  inwards,  as  if  by  s[iasm  of  the 
internal  rectus  muscle.     As  the  eye  rotates  about  a  centre,  the  outward  ex- 
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Diagram  to  illustmto  the  formation  of 
double  images. 


onrsion  of  the  posterior  hemisphere  is  equal  to  the  iiiwavd  excursion  of  the 
anterior  hemisphere,  with  the  result  thiit  the  rays  of  light  from  an  object  in 

the  position  b'  are  no  longer  received 
H  n'  upon  the  yellow  spot,  but  upon  a 

C'  point  of  the  retina  on  the  inner  side 
of  the  optic  nerve,  which  in  the  na- 
tural state  receives  rays  from  the 
far  right  only.  Hence  the  conscious- 
ness misinterprets  the  impression 
which  it  receives,  and  refers  the 
ray  coming  from  b'  to  an  object 
situated  at  c';  or,  as  it  is  said,  pro- 
jects the  image  in  that  direction. 
The  same  principle  applies  to  every 
deviation  of  the  cornea,  whether  it 
be  vertical,  horizontal,  or  in  some 
intermediate  direction.  The  intensity  of  the  false  image  will  be  greater  the 
nearer  it  falls  to  the  yellow  spot,  and  the  smaller,  consequently,  is  its 
apparent  departure  from  its  proper  position.  A  very  slight  deviation  of 
one  eye,  so  slight  as  to  be  scarcely  perceptible,  may  leave  the  patient  con- 
stantly in  doubt  between  the  false  image  and  the  true — unable  to  dis- 
tinguish them  apart  with  certainty  or  to  direct  his  steps  with  confidence — 
and  suffering,  often  severely,  from  vertigo ;  while  a  large  deviation  suffers 
the  false  image  to  fall  upon  a  peripheral  part  of  the  retina,  where  it  is 
neglected  by  the  consciousness,  so  that  the  patient,  although  he  suffers  little 
manifest  inconvenience,  is  practically  rendered  one-eyed. 

The  most  conspicuous  form  of  loss  of  harmony  between  the  ocular  SqainL 
muscles  is  that  which  is  seen  in  common  convergent  strabismus,  or  squint. 
This  affection  commences  in  early  childhood,  usually  between  two  and  six 
years  of  age.  At  first,  when  the  child  is  looking  intently  at  any  near  object, 
the  two  eyes  are  seen  to  be  equally  convergent,  but  directed  to  a  point  still 
nearer  thetn  the  object;  and,  after  a  while,  the  eyes  become  slightly  and 
equally  convergent  when  they  are  at  rest ;  that  is  to  say,  when  they  are  not 
directed  to  an  object  at  all.  The  next  step  is  that  the  eyes,  when  looking 
at  a  near  object,  are  no  longer  equally  convergent :  one  being  directed  to  the 
object,  the  other  deviating  inwards ;  and  after  a  time  this  relative  position 
becomes  habitual,  with  the  difference  that  the  squint  may  be  fixed — the  right 
eye  always  looking  forwards,  and  the  left  inwards,  or  vice  versa,  or  alterna- 
ting, sometimes  one  eye  deviating  and  sometimes  the  other.  It  is  convenient 
to  distinguish  the  eye  which  is  directed  forwards  as  the  working  eye,  and 
that  which  deviates  as  the  squinting  eye. 

The  pathology  of  squint  is  very  simple.  The  children  in  whom  it  occurs  its  patho- 
are,  as  a  rule,  hypermetropic,  or  flat-eyed  ;  that  is  to  say,  their  retinae  are  ^^^SJ* 
situated  within  the  focal  length  of  their  crystalline  lenses.  In  order  to 
obtain  clear  vision  they  are  compelled  to  neutralize  their  defect  by  rendering 
their  crystalline  lenses  more  convex  :  a  change  which  is  only  required  by 
normal  eyes  when  they  are  directed  to  objects  very  near  to  them,  and  which 
also  require  a  great  degree  of  convergence  of  the  two  optic  axes.  The  ciliary 
muscles,  or  muscles  of  accommodation,  which  render  the  lenses  more  convex, 
derive  their  nerves  from  thp  same  source  as  the  internal  recti  muscles,  which 
govern  convergence ;  and  the  two  functions  are  intimately  connected  together 
through  the  nervous  centres.     The  flatness  of  the  eyeball,  a  mere  accidental 
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mnl formation  of  an   external   organ,  tloes  not  interfere  witli    this    intimataj 
nervous  connection  ;  and  hence  the  constant  action  of  the  muscles  of  ace 
niodation,  in  a  hjpermetropie  cliild,  involves  an  equally  constant  action  of 
the  masclea  of  convergence,  which  become  abnorraallj  strong,  and  babitually 
overpower  their  antagonists,  so  that  the  resting  position  of  the  eyes,  or  their 
position  during  Bleep,  is  one  of  equal  convergence  instead  of  approximate 
imrallelism.     At  the  ago  when  the  child  begins  to  look  attentively  at  near 
objects  he  rer|uire8  a  still  gi-eater  effort  of  aceommodation  in  order  to 
them  clearly,  and  in  making  this  ofTorfe  he  makes  a  corresponding  effort  of 
convergence,  with  the  result  that,  as  his  eyes  start  from  a  position  of  aoqaired 
convergence  instead  of  from  ono  of  parallelism,  their  convergence  becomes 
greater  than  is  necessary,  aod  they  are  both  directed  to  a  point  nearer  than 
the  object,  so  tliat  double  v-ision  is  produced-     In  oi-der  to  see  clearly,  and 
avoid  the  double  images,  the  child  renders  one  eye  more  divergent,  so  that  it 
may  be  directed  to  the  object;  and,  as  the  two  axes  have  l>ecome  combined 
in  a  relation  of  convergcnee^  in  stead  of  in  their  original  relation  of  parallelism, 
it  follows  that,  when  one  of  them  turns  outward  to  lix  the  object,  the  other 
turns  inward  in  a  gr€?ator  degree  than  before.     In  Fig.  33B  a  and  B  represent 
a  pair  of  hypermetropic  eyes,  which, 
by  the  constant  action  of  their  in- 
ternal   recti,    have   departed    from 
their  original   state  of  paralleliHrn 
when  at  rest,  and  are  acfcuaily  com- 
bined  in   a  state   of  convergence, 
their   axes,    A    c,   B    c,    subtending 
cqtuil    angles    with    the   imaginary 
line  o  G,  drawn   from  the  root  of 
the  nose  into  apace.     If  the  att-en- 
tion  is  directed  to  an  object  at  E,  a 
nerve-stinmlus    is    appdied     which 
would  have  broaght  the  optic  axes 
from   parallelism    to  the   positions 
A  K,  B  E,  btif   which,  as  they  start 
from  a  state  of  convergence,  acta- 
ally  brings  them  to  ilie  positions  a   F,   B  F.     The  child  then  receives  two-' 
images,  neither  of  them  on  the  yellow  spot,  tind  neither  of  them  in  the 
highest  degree  distinct,     lie  is  unable,  by  the  action  of  both  external  recti, 
to  overpower  the  stronger  internal  recti,  and  to  dii*cct  both  hia  eyes  to  the 
proper  point,  without  at  the  SJime  time  relaxing  his  accommodation,   which 
he   is  boiuid  to  maintain.     Bnt  he  is  able,   by  the  action  of  one  extemaJ 
and  the  other  internal  rectus,  to  turn  both  eyes  together,  as  if  they  wore 
structurally  united.     If  ho    fixes    the   eye  a  upon    the   point  e,   the  eye  B 
moves  together  with  A,  turning  inwards  as  A  turns  outwai'ds,  and  directing 
its  axis  along  the  cotirec  E  a.     If  he  fixes  the  eye  B  upon  the  point   E,  the 
eye  A  moves   together  w^itli  n,  turning  inwards  as  ii  turns  outwards,  and 
directing  its  axis  along  the  course  A  G,     It  follows  that  one  eye  looks  at 
the  point   E,  and  sees  it  clearly,  while  the  other  looks  at  the  point  o,   or 
lowariia  the  nose,  and  squint,s.     It  receives  a  false  image  of  the  point  r, 
but  upon  so  peripheral  a  portion  of  its  retina  that  the  doable  vision  produces 
no  incoTivenience,  and  is  neglected  by  the  attention  until  it  ceases  to  he  an 
object  of  conscitiusness.     If  the  aciitcness  of  vision  and  the  degree  of  flat- 
ness are  alikt-  in  both  eyes,  aud  the  external  recti  are  of  equsl  stmngtfai  it 
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is  a  matter  of  accideDt  which  eye  will  be  directed  to  the  object  and  which 
towards  the  nose,  and  the  squint  will  be  alternating.  But  such  equality  of 
sight  and  of  muscular  power  is  not  common,  and  the  majority  of  children 
can  direct  one  eye  more  readily  than  the  other,  or  can  see  with  it  more 
clearly.  When  this  is  the  case  the  employment  of  the  best  eye  becomes 
instinctive — it  is  always  directed  to  the  object,  and  the  squint  becomes  fixed. 
Under  such  circumstances  the  vision  of  the  squinting  eye  often  undergoes 
steadily  progressive  deterioration. 

In  a  case  of  fixed  squint,  after  a  certain  time,  it  is  conceivable  that  the  Secondary 
internal  rectus  of  the  squinting  eye  might  undergo  shortening,  or  that  its  ^^^^ 
external  rectus  might  become  atrophied,  so  that  the  faulty  position  would  be 
rendered  permanent.  Practically,  this  seldom  occurs,  and  it  is  probable  that 
the  two  eyes  return  to  equal  convergence  during  sleep,  as  they  mostly  do 
under  the  influence  of  an  amesthetic.  In  nearly  all  cases,  if  the  working 
eye  is  closed  or  covered,  the  squinting  eye  can  be  made  to  fix  an  object 
correctly,  just  as  if  the  squint  were  still  alternating,  and  with  the  result  that 
the  working  eye  will  deviate  inwards,  behind  its  covering,  to  the  same  extent 
that  the  squinting  eye  deviated  before.  The  deviation  of  the  working  eye 
is  called  the  secondary  squint,  and  it  is  observed  by  screening  the  object 
from  this  eye  by  the  hand,  or  some  other  opaque  substance,  over  which  the 
surgeon  may  look  to  observe  the  relative  positions  of  the  two. 

When  the  secondary  deviation  of  the  working  eye  is  equal  to  the  ordinary 
•deviation  of  the  squinting  eye  we  have  proof  that  the  squint  is  not  caused 
by  abnormal  muscular  weakness.  A  fixed  convergent  squint  of  the  right 
eye  might  be  produced  by  paralysis  of  its  external  rectus  muscle,  so  that 
the  internal  rectus  had  no  antagonist,  and  rolled  the  cornea  inwards.  If  the 
paralysis  were  complete,  the  squinting  eye  would  make  no  effort  to  fix  the 
object  when  the  working  eye  was  covered,  because  the  former  would  have  no 
power  of  abduction  or  outward  rotation  at  all.  If  the  external  rectus  were 
only  weakened  the  squinting  eye  would,  indeed,  turn  outwards  when  the 
working  eye  was  covered,  but  with  an  effort  more  or  less  feeble,  and  the 
working  eye  would  deviate  inwards  in  a  greater  degree.  The  reason  is  that 
the  central  nerve-ganglia  of  the  external  rectus  of  one  eye  and  of  the  internal 
rectus  of  the  other  are  in  intimate  relation,  for  the  purpose  of  tumhig  both 
eyes  right  or  left  by  a  consentaneous  movement ;  and  hence,  in  the  case 
supposed,  the  external  muscle  of  the  squinting  eye  and  the  internal  muscle 
of  the  working  eye  would  receive  equal  motor  impulses  at  the  same  moment. 
The  weakened  muscle  of  the  squinting  eye  would  respond  feebly,  the  healthy 
muscle  of  the  working  eye  would  respond  naturally ;  and  the  eye  which  was 
moved  by  the  latter  would  make  a  larger  excursion  than  that  which  was 
moved  by  the  former.  Hence  it  is  only  when  the  secondary  deviation  of  the 
working  eye  is  equal  to  the  primary  deviation  of  the  squinting  eye  that  we 
have  to  deal  with  uncomplicated  strabismus ;  and  whenever  the  squinting  eye 
has  lost  its  power  of  fixation,  or  when  its  movement  for  that  purpose  is 
attended  by  a  still  larger  movement  of  its  covered  fellow,  the  squint  is 
either  caused  or  complicated  by  paralysis,  in  the  former  case  complete,  in  the 
latter  incomplete,  of  the  physiological  antagonist  of  the  muscle  by  which  the 
deviation  is  produced. 

The  effort  of   accommodation  on  which  squint  is  primarily  dependent  Treatmeat. 
could  bo  theoretically  rendered  unnecessary  by  convex  spectacles.     But  the 
effect  upon  the  convergence  muscles  is  usually  produced  at  so  early  an  age 
that  spectacles  could  not  be  worn  in  time  to  be  useful.     When  squint  is 
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fairly  eafcablishcd,  tipectttcles,  although  thej  may  dimini^b,  will  fail  lo  ca^t 
it ;  and  a  varioty  of  iugejiious  endeavours  to  restoi^e  parallelism  of  ibec'jti 
by  stereoscopic  exorcises,  exercises  with  prisms,  and  other  like  contriTWicii, 
have  not  been  attended  with  pnch  a  measure  of  saccess  as  to  encourage?  thfi» 
adoption  in  any  but  exceptional  instances.     When  tlie  sight  of  both  em  is 
good,  and  the  squint  is  uncomplicated  by  paralysis,  it  is  always  curable, tt< 
only  coarsely,  and  80  as  to  correct  a  manifest  deformity,  but  perfectly,  mm 
to  restore  harmony  of  {losition  and  movement  under  all  circom^taiiees^bf » 
well-planned  and  ski! fully- performed  operation  or  operations.     As  long  i* 
tlio  squint  is  alternsiting  the  ojicration  may  be  postponed   without  injtiiy; 
but  as  soon  as  th*?  squfnt  is  fixed  it  should  be  pei-fornied  without  dcUj.  ii 
order  to  prevent  impairment  of  the  vision  of  the  sqainting'  eye*     In  verj 
young  children,  onder  such  circumstances,  it  la  often  best  to  be  content  wUk 
a  somewhat  coarse  correction,  and  tci  leave  the  fiual   opei*ation  to  &  l»tif 
period.     The  surgeon  may  always  say  that  the  result   is  absolntely  under 
his  control,  but  that  in  order  to  obtain  perfection  he  most  be  permitted  to 
operate  twice,  or  even  thrice  if  necessary. 

The  immediate  object  of  each  sqniut-operation  is  to  separate  the  tend*in 
of  the  internal  rectus  muscle  from  the  sclerotic,  with  the  least  possible  di&» 
turhanco  of  aurrontiding  parts,  so  that  the  muscle  may  form  a  new  aiUcb- 
ment  posterior  to  its  original  one,  and  may  produce  by  the  same  eflbrt  of 
contraction  a  smaller  degree  of  convergence  than  provionsly.  The  finil 
object  of  all  the  operations  which  may  be  necessary  is  to  place  the  optic  ai«> 
in  a  position  of  approximate  parallelism,  with  only  the  normal  slight  iwclia*- 
tion  to  convergence  when  the  eyes  are  at  rest,  and  to  do  this  without  ajiy 
impairment  of  the  power  of  volitional  convergence,  whiuh  should  be  kfl 
available  for  directing  bt>tb  eyes  equally  to  any  near  object,  and  for  main- 
taining this  direction  as  long  as  it  may  be  required. 

Considering  that  squint  is  always  a  binocular  affection,  it  is  obvious  Uwt 
a  perfect  result  can  seldom  Ijc  cx|>ected  from  an  operation  on  one  eve  only. 
If  the  degree  of  deviation  is  not  large,  such  an  operation  may  produce  pw*!' 
lelism  when  the  eyes  arc  at  rest,  and  may  correct  a  conspiuaous  deforoiity, 
but  it  can  only  do  so  at  the  cost  of  producing  a  permanent  difference  of  oon- 
vergence-power  between  the  two,  so  that  a  common  motor  impulse  would 
affect  them  differently,  and  the  eye 
operated  upon  would  lag  behind  the 
other  during  every  effort  to  direct 
both  to  some  near  point.  Fig.  337 
i-eprescnts  a  pair  of  eyes,  A,  b,  in 
the  ordinary  position  of  fixed  squint. 
At  rest — that  is,  during  sleep — they 
would  be  equally  convergent,  but 
the  working  eye,  A,  is  hal>itnally 
directed  forw^ard,  for  visual  pur- 
poses, along  the  line  AA^  and  the 
whole  convergence  is  manifested  by 
the  squinting  eye  B,  which  is  habi- 
tually directed  inwards  along  the 
hue  Bi\\  these  two  lines  forming  always  an  angle  of  the  same  niag^nitude. 
The  internal  recti  muscles  of  the  two  eyes  are  inserted  into  the  sclerotic 
at  the  points  cc\  Let  it  bo  sapposed  that  an  opemtion  upon  the  eye  B^ 
which  put  back  its  internal  rectus  to  a  new  attachment  at  o,  would  overoomt 
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the  habitual  convergence,  and  would  allow  the  lino  of  direction  bb'  to  become  ^ 
parallel  to  the  line  of  dii-ection  aa'.  When  the  eyes  were  directed  forwanls 
the  squint  would  be  cured,  but  the  internal  rectus  of  the  eye  A  would  be  left 
in  a  position  of  advantage,  with  its  strength  undiminislied,  while  the  internal 
rectus  of  the  eye  B  would  be  weakened  by  being  placed  in  a  position  of  great 
disadvantage.  When  any  attempt  was  made  to  fix  both  eyes  on  a  near  object 
the  same  central  motor  impulse  would  produce  different  results  upon  the  two, 
and  the  eye  b  would  either  lag  behind  its  fellow  and  appear  to  squint  diver- 
gently in  relation  to  it,  or  its  muscle  would  become  tired  and  strained  by 
being  called  upon  for  a  greater  exertion  than  its  fellow.  The  proper  opera- 
tion is  to  divide  the  correction  equally  between  the  two  eyes  by  putting  back 
the  two  muscles  to  the  points  of  attachment  E  e'.  By  this  we  not  only  obtain 
parallelism  when  the  eyes  are  at  rest,  but  leave  them  with  equal  and  suffi- 
cient  convergence-power,  and  replace  them  in  that  natural  condition  from 
which  they  had  been  caused  to  deviate  by  the  acquired  hypertrophy  of  their 
internal  recti  muscles. 

The  magnitude  of  a  squint  is  commonly  expressed  by  the  distance  between   Magnitude 
two  vertical  lines,  one  of  which  bisects  the  palpebral  opening  of  the  squinting         ^"*" 
eye,  while  the  other  bisects  the  pupil  of  the  same  eye  when  the  working  eye 
is  directed  forwards,  as  shown  at  A  and  B  in  the  figure.     It  is  obvious,  as 

tenotomy  of  the  internal  rectus  cannot  be  made 
to  produce  less  tlian  a  certain  minimum  of  effect, 
that  a  squint  may  be  so  small  as  only  to  admit  of  a 
single  operation,  which  should  then  be  performed 
upon  the  squinting  eye  ;  and  it  is  also  obvious  that 
a  squint  may  be  so  large  that  no  single  operation 
can  correct  it.  In  former  times,  when  neither  the 
etiology  nor  the  binocular  character  of  the  affection 
Pio.  338.  Diagram  to  show  the  ^as  understood,  it  was  customary  in  such  cases 
SriJ^nt.'^^"^^^*^''*^^^^  ^  perform  the  second  operation  on  the  same  or 
squinting  eye,  and  some  very  hideous  deformities 
were  occasionally  thus  produced,  the  displaced  muscle  ultimately  losing  all 
power  over  the  globe,  and  permitting  its  inner  side  to  project  in  an  un- 
sightly manner,  while  the  cornea  was  directed  outwards.  It  is  now 
understood  that  if  a  first  operation  upon  the  squinting  eye  produces  only 
partial  correction,  the  second  operation  must  be  performed  upon  the  work- 
ing eye,  oven  although  it  is  the  other  which  still  squints.  The  affection 
remains  a  binocular  one,  although  it  falls  upon  the  eye  which  has  the 
least  useful  vision,  and  parallelism  will  be  restored  by  operating  upon  the 
other.  Wlien  a  squint  is  very  large  it  is  admissible  to  operate  upon  both 
eyes  at  once  ;  but  when  it  is  only  of  moderate  dimensions  it  is  more  prudent 
to  defer  the  second  operation  for  two  or  three  months,  until  the  muscle  first 
divided  has  entirely  regained  its  power. 

For  the  performance  of  the  operation  the  patient  should  be  recumbent  upon  Details  ©f 
a  narrow  couch  and  fully  etherised.  The  surgeon  stands  on  the  right  hand  ^^^  "* 
cide  of  the  patient,  and,  having  separated  the  lids  by  a  speculum,  pinches  up 
with  forceps  a  vertical  fold  of  conjunctiva  and  subconjunctival  tissue  at  a 
point  where  the  inner  vertical  and  the  lower  horizontal  tangents  to  the 
cornea  would  intersect  each  other.  With  a  pair  of  fine  scissors,  pointed  and 
curved  on  the  flat,  he  divides  this  fold  to  its  base  immediately  below  the 
forceps,  and  gives  an  additional  snip,  to  be  certain  that  he  has  cut  quite  down 
to  the  sclerotic,  making  a  horizontal  wound.     Retaining  his  hold  with  the 
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forceps,  lie  places  the  extremity  of  a  strabismas-liook  (Fig,  331^)  on  m 
exposed  sclerotic^  rnris  it  a  little  dowu,  to  be  sore  of  gettiog  ^tioi 
the  tendon,  well  back,  to  be  sai*©  of  getting  behind  it,  and  then  opwwii 
and  forwards  in  a  bold  curve,  the  extremity  of  the  hook  never  hem 
touch  of  the  surface  of  the  eyeball.    When  this  nimiicevin 

ria  properly  executed  the  ejctremity  af  the  hook  i^ffn 
under  the  conjunctiva  above  the  upper  margia  of  tk 
tendon,  and  the  curved  part  is  completely  conoeiM 
from  view  by  the  body  of  the  tendon,  and  is  checWl^ 
it  fmm  advancing  to  the  corneaJ  marg-in.  If  the  wWb 
of  the  hook  can  be  seen  through  the  conjunctin^  urf 
it  can  be  pulled  up  to  the  corneal  margin,  it  h  w* 
under  fhc  tendon  at  all,  and  another  sweep  most  b! 
made.  When  the  hook  is  rig-htly  placed  the  openliir 
shifts  it  into  bis  lefl  hand,  and  takes  the  scifisoi^  in  la 
right.  Ho  makes  steady  traction  with  the  hook  V 
wards  the  outer  canthus,  holds  the  acissors  very  sliglitlj 
open,  with  their  curve  corresponding'  to  that  of  the  huot 
introduces  them  into  the  wound,  and  passes  the  lowwf 
bliide  under  the  tendon,  in  contact  with  the  conteiiJf 
of  tlio  hook,  which  servos  as  a  dii-^ctor,  while  the  point 
of  the  upper  blade  is  insinuated  between  the  conjuuch^ 
and  the  tendon,  just  nmking  its  own  track  through  tbt 
subconjunctival  connective  tissue.  Wlien  the  »ci«o^ 
blades  include  a  third  or  a  fourth  of  the  width  of  tlw 
tendon  they  may  bo  closed,  then  ojKMied  and  pushed  on  for  another  sniptA'idi 
so  on  until  the  whole  of  tlie  tendon  in  divided,  when  the  hook,  no  longer 
back  again  at  the  traction  of  the  oi>emk>r,  will  at  once  break  throagll' 
connective  tissue  and  advance  to  tlie  corneal  margin.  The  operation  is 
completed. 

Sutures.  ^^  ^  general  way  the  wound  requires  no  treatment,  except  the  applk*- 

tion  of  cold  or  icetl  water  to  the  lidis  if  there  is  safticient  tendency  to  bloeding* 
to  threaten  a  dittfiguring  eccliynxoai«  which  would  be  only  slowly  abaorbed. 
In  the  case  of  a  second  operation,  if  there  is  any  fear  that  too  great  an  oHVeft 
has  been  pwduced,  \he  retraction  of  the  muscle  may  be  cheeked  hy  the 
in  sort  ion  of  a  deep  suture  to  draw  it  forwartls  towards  the  cornea.  If  the 
original  wound  was  a  little  large,  or  if  any  vertical  cut  has  l>een  accidentally 
made  in  the  conjunctiva,  a  fine  suture  should  bo  passed  throug^h  this  mem* 
brane  only.  A  suture  should  also  be  applied  if  tho  cut  edg^o  of  the  tendon 
is  exposed  in  any  part  of  the  wotiinl,  as  otherwise  a  fleshy  prominence  is  apt 
to  spring  up  in  such  a  place  and  to  bo  a  source  of  disfigurement.  If  such  a 
prominence  should  form  it  may  be  snipped  ofl"  close  to  the  conjunctiva,  and 
the  cut  surface  may  be  touched  with  nitmte  of  silver,  after  which  all  trace  of 
the  swelling  will  ditisappear. 
Parnh  lir  When  stmbismus  ia  not  produced  in  the  ordinary  way,  bat  is  a  result  of' 

atrabijjinuii.  paralysis,  as  shown  by  the  secondary  squiut  being  larger  than  tho  prtiaary, 
the  case  will  in  the  first  instance  require  treatment  addi-csscd  to  the  part- 
lysis  itself.  But  if  this  shoalil  prove  iueffectiml  a  perfect  cure  may  often  be 
produced  by  tenotomy  of  the  contracteil  muacle,  followed  by  daily  localised 
faradisation  of  its  weakened  antegonist.  Tho  electricity  should  be  appUed 
by  a  pair  of  \(}Ty  tine  conductors  to  the  conjunctiva  covering  the  affected 
muscle. 
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Divergent  strabismus  is  comparatively  seldom  met  with,  although  it  some*  Divergent 
times  occurs  as  a  result  of  over-correction  of  the  convergent  form,  sometimes  "trabisnma. 
as  the  result  of  the  mere  wandering  outwards  of  an  eye  which  has  lost 
vision,  and  occasionallj  from  weakness  of  the  internal  recti  muscles.  It  is 
scarcely  ever  sufficient  to  perform  tenotomy  of  the  external  recti,  but  in  most 
cases  the  internal  recti  must  be  shortened  or  brought  forward  to  an  attach- 
ment nearer  to  the  cornea.  For  this  purpose  the  internal  rectus  of  the 
affected  eye  must  be  separated  from  its  attachments,  a  portion  of  its  tendon 
cut  off,  and  the  rest  brought  forward  by  two  sutures,  one  of  them  taking  in 
a  broad  piece  of  the  upper  portion  of  the  conjunctiva,  the  other  of  the  lower. 
The  muscle  should  be  exposed,  for  this  purpose,  by  a  horizontal  incision  from 
the  margin  of  the  cornea  to  the  caruncle,  but  no  conjunctiva  should  be  taken 
away.  Division  of  both  external  recti  will  generally  bo  necessary.  Such 
operations  are  chiefly  performed  for  the  improvement  of  appearance,  and  they 
require  to  be  carefully  planned  and  skilfully  executed  in  order  that  they  may 
not  do  harm  rather  than  good.  It  is  better  that  they  should  not  be  under- 
taken by  any  surgeon  who  has  not  had  opportunities  of  gaining  experience 
of  the  general  effect  of  displacements  of  the  ocular  muscles,  as  it  is  very 
easy  to  do  either  too  little  or  too  much.  In  the  former  case  the  patient  will 
be  unconscious  of  benefit,  in  the  latter  he  will  often  have  much  reason  to 
complain. 

In  cases  of  recent  paralysis  or  weakening  of  one  or  more  of  the  ocular  Recent 
muscles,  double  vision  is  always  a  prominent  and  often  a  distressing  symptom  ;  J^,JJ[J^'**  ^^ 
although  the  degree  of  deviation  of  the  eye  may  be  extremely  slight.  When  mujiclcs. 
pai*alysis  attacks  the  third  nerve,  which  supplies  the  levator  palpebrao,  the 
sphincter  of  the  pupil  and  the  muscle  of  accommodation,  and  all  the  external 
muscles  of  the  eye,  except  the  external  rectus  and  the  superior  oblique,  the 
effect  produced  is  very  remarkable.  The  upper  lid  falls  completely,  and  can. 
not  be  raised  by  any  effort  of  the  will.  When  it  is  raised  by  the  surgeon  it 
shows  the  pupil  dilated,  the  eye  somewhat  abducted,  but  capable  of  being 
carried  further  outwards  by  an  effort,  and  immoveable  in  other  directions. 
When  paralysis  attacks  the  sixth  nerve,  only  the  external  rectus  muscle  is 
affected  ;  the  eye  is  adducted,  and  there  is  double  vision  of  all  objects  towards 
its  temporal  side,  but  not  of  objects  situated  on  its  nasal  side.  In  some  cases 
the  third  nerve  is  only  partially  affected,  the  muscles  supplied  by  certain 
twigs  entirely  escaping ;  and  in  all  cases  the  position  of  the  eye  and  of  the 
false  image  are  not  the  direct  results  of  the  paralysis,  but  the  final  results  of 
the  re-arrangement  of  a  group  of  forces  from  which  certain  members  have 
been  taken  away,  so  that  the  balance  of  the  whole  group  is  disturbed. 

When  the  amount  of  deviation  of  the  affected  eye  is  very  small,  it  is  not  Determina- 
always  easy  to  determine  which  of  the  two  is  at  fault ;  but  the  most  simple  ^gyj  °^|** 
test  for  this  purpose  is  to  desire  the  patient  to  look  fixedly  at  an  object,  and  eye. 
then  to  conceal  it,  first  from  one  eye  and  then  from  the  other,  by  the  interpo- 
sition of  a  screen  over  which  the  movements  of  the  eye  may  be  watched. 
When  the  screen  conceals  the  object  from  the  unaffected  eye  the  deviating 
eye  will  instantly  move  to  fix  it ;  but  when  the  screen  is  placed  over  the 
deviating  eye  the  other  remains  motionless.     Again,  if  the  patient  keeps  his 
head  still,  and  follows  with  his  eyes  any  object  which  is  moved  to  and  fro,  up 
and  down,  and  laterally,  the  observer  can  hardly  fail   to  detect  a  loss  of 
mobility  in  some  direction.    Lastly,  the  test  with  red  glass  already  mentioned 
will  determine  to  which  eye  each  image  belongs. 

Paralysis  of  a  single  cranial  nerve,  producing  paralysis  of  one  or  more 


Cniui^sor 


Trpfttmciit. 


III'  iHfhiN- 
eiuiii. 


By  nipr- 
ctiiy. 


incitj  and 


of  the  muscles  of  the  eje^  may  l»o  due  to  varitms  kinds  of  lesion,  but  in 
pn>lmb]y  htilf  Ibe  cases  in  wliich  it  occurs  it  is  due  to  the  cropping  up  of 
some  lattj  form  of  pyphiiis  ;  either  to  grimmatous  tumour  in  the  nervons 
centres  or  to  pressure  on  a  nerve- trunk  from  periosteal  deposit.  The  mere 
fact  of  paralysis  of  the  sixth  Derve,  or  of  the  fourth,  throws  no  light  upon 
its  canse ;  but  paralysis  of  all  the  branches  of  the  third  is  presumably  due 
to  some  cause  of  pressure  acting  upon  the  common  trunk  in  which  they 
are  combined  prior  to  distribution,  while  paralysis  of  single  branches 
is  presumably  duo  to  some  cause  acting  upon  one  or  more  of  the  scattered 
ganglia  of  origin.  On  the  fiame  principle,  if  two  or  more  of  the  nerves 
entering  tlie  orbit  are  aftceted,  there  is  at  once  reason  to  snspoct  pressure 
from  periostitis  at  tlie  sphenoida!  tisBiire,  where  the  trunks  are  conliguous  to 
one  another.  Besides  gtimnni  and  periostitis,  paralysis  of  one  or  more  of 
the  orbital  nerves  may  be  produced  by  various  forms  of  disease  or  degene- 
ration of  the  norvoufl  centres,  and  also  by  injuries  of  the  head.  There  has 
lately  Ijocn  a  girl  in  St  George's  Hospital  who  received  a  severe  blow  on  the 
parietal  region,  and  in  whom,  after  the  lapse  of  somo  months  and  the  snbsi* 
dence  of  other  Bymptoras,  paralysis  of  the  superior  and  inferior  recti  on  the 
injured  Bide  remained,  although  the  other  nmsclea  supplied  by  the  third  nerve 
were  un affected. 

In  any  case  of  paralysis  of  jiu  ocular  muscle  the  surgeon  must  seek  any 
guidance  as  to  the  cause  which  can  be  obtained  from  the  history  and  the  other 
symptoms  of  the  patient ;  and  must  eBpccially  endeavour  to  satisfy  himself 
with  regard  to  the  presence  of  syphilis.  Unless  Ihe  results  of  his  examina- 
tion point  definitely  to  some  other  mode  of  treatment  he  will  generally  do 
well  to  give  iodide  of  potassium,  and  to  give  it  in  doses  frequently  increased 
to  the  fullest  extent  which  can  be  borne  ;  commencing  with  ten  grains  tbreo 
times  a  day,  and  proceeding  to  double  or  treble  that  qunnlity.  In  all  cases 
of  dist^iso  of  the  nervous  centres  produced  by  late  forms  of  syphilisi  the 
iodide  will  alleviate  the  existing  symptoms,  and  if  safficiently  pushed  will 
remove  them  in  a  very  remarkable  manner ;  but  it  seems  to  have  no  influence 
in  preventing  the  recnrrenee  of  syphilitic  mischief  in  some  other  form  or  iu 
sonie  other  orgrtn.  Whenever^  therefore,  paralysis  of  a  cranial  nerve  has 
yielded  rapidly  to  the  iodide,  there  is  a  prima  facie  ivason  for  a  coui-sc  of 
perch  ktride  of  mercury,  or  for  some  other  method  of  mercurial  treatment,  in 
the  hope  that  by  its  means  the  constitutional  taint  may  bo  removed.  Insiime 
cases,  when  the  nervous  affection  has  been  relieved,  the  muscular  paralysis 
remains^  l>ecauHe  the  muscle,  ivcakcned  and  wasted  by  a  period  of  inaction, 
is  no  longer  able  to  strive  against  its  physiological  antagonist.  Under  such 
circumstances  benefit  may  be  derived  from  localised  farjwlisation  of  the  weak 
muscle,  and,  if  this  should  not  prove  sufficient,  the  tendon  of  the  contracted 
muscle  may  be  divided. 
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The  lacrymal  apparatus  is  often  the  seat  of  derangements  which  call  for 
the  interference  of  the  surgeon.  The  lacrymal  glands  may  become  hyper- 
trophied  and  may  require  removal,  or  they  miiy  be  removed  on  account  of 
iiwetinite  ohst  ruction  of  the  nasal  dticts.  The  opi^raiion  is  easily  |>erform€?d 
through  an  incision  immediately  bt^low  the  outer  two-thirds  of  the  margin  of 
the  orbit,  but  care  should  be  taken  to  make  this  incision  sufficiently  long. 
The  lacrymal  gland  often  has  appendages  at  some  little  distance  from  its 
main  hotly,  and  any  of  thcvse,  if  left  lx?hind,  will  continue  to  discharge  it« 
secretion  through  its  divided   duct  into  the  surrounding  tissue,  prodaeing 
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troublesome  swelling  which  may  end  in  abscess.  The  lacrjmal  puncta  are 
sometimes  occluded,  and  may  be  seen  by  a  magnifying-glass  as  little  pro- 
minences with  no  central  apertures.  Or  the  canaliculi  may  bo  occluded 
between  the  eye  and  the  lacrymal  sac,  a  condition  which  can  only  be  dis- 
covered by  the  passage  of  a  very  fine  probe,  sufficiently  fine  to  pass  through 
the  punctum  itself.  It  must  be  remembered  that  the  punctum  constitutes 
a  short  vertical  channel  placed  at  the  extremity  of  the  horizontal  canaliculus, 
which  joins  it  at  a  right  angle  ;  and  it  is  necessary  in  any  attempt  to  pass  a 
probe  to  remember  this  right  angle,  and  to  convert  it  into  an  obtuse  one  by 
drawing  the  eyelid,  generally  the  lower  lid,  outwards,  and  fixing  it  by  finger- 
pressure  while  the  probe  glides  round  the  little  comer  and  straightens  out 
the  channel.  Once  within  the  canaliculus,  the  probe  should  pass  on  without 
encountering  resistance  until  it  crosses  the  lacrymal  sac  and  is  arrested  by 
bone.  If  the  canaliculus  is  obstructed  the  resistance  may  be  felt  by  the 
fingers,  and  the  eyelid  may  be  seen  to  be  moved  by  the  probe.  Obstructions 
of  the  puncta  or  the  canaliculi  are  scarcely  worth  treatment,  so  prone  are 
they  to  reunite,  and  so  trifling  is  the  inconvenience  which  they  occasion. 

Obstruction  of  the  nasal  duct  below  the  lacrymal  sac  is  a  much  more  Obstriic- 
formidable  and  troublesome  affection.  It  may  commence  at  any  period  of  ^^i^^uct 
life,  from  early  childhood  to  old  age,  and  is  generally  attributed  to  some 
cause  with  which  it  has  no  intelligible  connection.  The  first  symptoms 
observed  are  that  tears  lodge  and  overflow,  and  that  a  small  colourless  elastic 
tumour  appears  at  the  inner  corner  of  the  lower  eyelid.  This  tumour  is  the 
distended  lacrymal  sac,  which  becomes  filled  with  tears  until  no  more  can 
enter.  By  pressure  with  the  finger  it  can  be  emptied,  and  its  contents, 
which  consist  at  first  of  tears  more  or  less  inspissated,  can  be  squeezed  back 
into  the  conjunctival  sac  through  the  puncta.  After  a  time  the  tear-bag 
becomes  irritated  by  distension,  and  its  lining  membrane  secretes  a  quantity 
of  mucus,  which  mingles  with  the  tears  and  can  be  pressed  out  with  them. 
Either  by  the  mere  continuance  of  the  irritation,  or  by  some  accidental 
increase  of  it,  a  state  of  actual  inflammation  is  produced,  and  the  secretion 
becomes  purulent.  The  swelling  of  the  lining  membrane  closes  the  only 
outlet,  and  the  result  is  an  abscess  which  discharges  itself  upon  the  check 
by  an  opening  which  is  prevented  from  healing  by  the  continual  discharge 
of  tears  through  it,  and  which  becomes  a  lacrymal  fistula.  When  the 
fistula  is  established  the  irritation  often  subsides,  leaving  only  a  minute 
hole,  through  which  a  drop  of  clear  fluid  now  and  again  exudes,  and  which 
is  surrounded  by  a  more  or  less  reddened,  encrusted,  or  unsightly  margin. 
But  even  then  a  small  matter  will  excite  fresh  mischief,  and  will  render  the 
secretion  of  the  sac  once  more  profuse  and  purulent. 

Excepting,  perhaps,  in  a  few  persons  of  more  than  ordinary  irritability.   Treatment 
the  train  of  evils  above  described  is  only  produced  by  over-distension  of 
the  tear-bag,  and  may  be  prevented  by  keeping  it  emptied  by  pressure.     In 
children  it  is  never  desirable  to  operate  unless  abscess  is  imminent ;  and 
many  adults  Uve  in  perfect  comfort  by  the  simple  precaution  of  squeezing  By  pre«i- 
out  the  contents  of  the  ^^tle  tumour  every  half-hour  or  so,  a  habit  which  ""'*• 
soon  becomes  a  second  nature.     If  this  habit  has  not  been  acquired  or  has 
been  broken  through,  and  if  the  lining  membrane  of  the  sac  is  becoming  irri- 
table, as  shown  by  a  little  tenderness  on  pressure,  by  the  character  of  the  secre- 
tion, and  by  redness  or  swelling  of  the  conjuctiva  near  the  puncta,  and  of  the 
caruncle  and  plica  semilunaris,  it  is  well  to  endeavour  to  cure  the  stricture  by 
passing  through  it  a  full-sized  lacrymal  probe,  either  of  Bowman's  or  of  Weber's 
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pftttern.  Such  a  probe  is  fcoo  large  to  pass  tb rough  the  panctmo  or  the  canall- 
cuius,  and  they  must  be  slit  up  to  make  n>om  for  it.  The  best  iustrnmeut  for 
this  purpose  is  Weber's  canaltculus-kiiife  (¥tg.  340),  a  keen  narrow  bladt^  ter- 
initiating  in   a  short,  smooth,  and   roiindo<l  boak.     Drawing  the  lower  Hd 
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outwards,  and  render  in  g  it  tense,  the  surgeon  passes 
the  beak  through  the  panetum,  carries  it  carefully 
ronnd  the  angle  into  the  canalicnlas  (with  the  cutting 
edge  upwai-ds),  and  paehes  it  horizontally  onwards 
until  its  beak  is  arrested  by  bone.  Still  keeping  the  Hd 
tense,  be  raises  the  knife  to  a  vertical  fH*aition,  and  in 
doing  80  lays  open  the  punctum  and  the  canaliculas 
qnito  up  to  the  liK^rynial  sac.  Along  the  groove  thus 
formed  ho  introduces  a  probe  iti  a  hoi^izontal  direction 
until  it  also  is  arrested  by  lione,  and  then,  keeping 
loucli  of  this  bone  as  far  as  poesihle — that  is^  not  with- 
drawing the  probe  in  the  least — he  raises  it  into  a  vortical 
position,  so  that  it  may  cross  the  aupniorlnkd  noteh,  and 
that  its  extrcmity  may  with  a  little  caro  be  engaged  in 
the  upper  orifice  of  the  nasal  duct.  The  probe  is  then 
pushed  down,  and  through  the  strieturo  (which  may 
sometimes  offer  a  considerable,  though  eksticj  resist- 
ance)>  until  its  extremity  rests  upon  the  tloor  uf  the 
nose,  when  it  should  be  left  ifi  jsosition  for  a  few  niinntes 
and  then  witlidrawn.  For  the  first  few  days  the  lips  of 
the  incision  along  the  canalieulns  must  be  separated 
daily,  until  they  have  lost  their  original  disposition  to 
unite,  and  the  slit  is  n?ridered  a  pernmnent  one.  After 
an  inti^rval  of  from  three  days  to  a  week,  aceording  to 
the  pain  sutTcrcd  and  tbt3  degree  of  local  irritalion,  the 
probe  may  he  passed  tl trough  the  stricture  again,  and 
it  should  encounter  much  loss  resistance  than  before. 
In  order  to  modify  the  cbronically  inflamed  state  of  the 
mucnns  membrane  of  the  sac,  au  astringent  lotion,  say 
of  five  grains  of  acetate  of  lead  to  an  ounce  of  water, 
gbonld  he  dropped  into  the  inner  cant h us  every  three 
or  four  hours,  the  sac  having  first  been  thoi-ougbly 
emptied  by  pressure,  and  the  probe  should  he  passed 
every  few  days  for  three  or  four  weeks.  It  may  then 
be  hi  id  fiside,  and  only  the  lotion  continued,  with  the 
rcKuh  that,  in  favourable  cases,  the  stricture  will  remain 
pervious,  the  secretion  of  the  sac  will  return  to  its 
noiTiial  character  and  quantity,  aud  the  tears  wiU  be  carried  into  the  no>se  by 
the  naturjxl  eh  an  n  oh 

A  result  so  favoui-able  as  this  is  by  no  moiins  the  rule,  and  in  a  large  pro- 
pi  irt  ion  of  instances  the  stricture  will  again  become  impassable  and  the  old 
troables  will  bo  renewed.  The  surgeon  may  then  have  recourse  to  divistcm 
of  the  stricture,  for  which  purpose  he  first  passes  a  probe  through  it  as  before, 
and  then,  withdrawing  the  probe,  replaces  it  with  Stilling^s  knife  (Fig.  341), 
which  is  intrudnced  m  the  same  manner,  and  which  is  made  to  divide  the 
stricture  radially,  from  the  centre  to  the  walls  of  the  nasal  duct,  in  three  or 
four  directions ;  until  the  blade  is  quite  free  and  loose  in  the  duet,  and  blood 
escapes  from  the  corresponding  nostril.     Nothing  more  need  be  done,  and  a 
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complete  cure  will  sometimes  follow.  Too  often,  however,  the  stricture 
again  contracts,  and  then  the  cases  fall  into  two  classes — those  in  which 
the  patient  can  keep  himself  tolerably  comfortable  by  frequently  emptying 
the  sac  and  by  the  use  of  an  astringent  lotion,  and 
those  in  which  the  sac  is  often  inflamed  and  the  eye 
constantly  irritable.  Many  attempts  have  been  made 
to  cure  cases  of  the  latter  class  by  repeated  probing, 
by  leaving  short  probes  in  the  duct,  by  the  use  of 
probes  of  a  material  which  expands  by  the  absorption 
of  moisture,  when  introduced,  and  by  applying  lotions 
directly  to  the  duct  with  a  syringe.  I  have  not  seen 
any  of  these  methods  produce  results  at  all  equivalent  to 
the  disadvantages  which  attend  upon  them,  and  in  the 
bad  cases  it  is  probably  the  best  practice  either  to  re- 
move the  lacrymal  gland  or  to  destroy  the  diseased  sao 
with  caustic.  The  former  operation  has  already  been 
referred  to  ;  the  latter  is  performed  by  making  a  vertical 
incision  through  the  cheek  into  the  sac,  so  as  to  open  its 
whole  length.  Bleeding  having  been  arrested,  and  all 
secretion  removed,  the  sac  may  be  filled  with  a  pellet  of 
cotton- wool  charged  with  chloride  of  zinc  paste,  and  the 
whole  sac  will  in  due  time  be  thrown  off  as  a  slough. 
Care  must  bo  taken  to  protect  the  check,  by  {ilaster  or 
oil,  from  the  action  of  the  caustic ;  and  it  will  often 
happen,  during  cicatrisation,  that  the  tears  will  maintain 
for  themselves  a  passage  through  the  tissues  by  which 
the  sac  is  replaced.  After  extirpation  of  the  gland  the 
conjunctiva  is  moistened  only  by  its  own  secretion  ;  and 
the  sac,  no  longer  irritated  by  tears,  returns  gradually 
to  a  healthy  condition. 

If  the  patient,  when  first  seen,  has  actual  abscess  of 
the  lacrymal  sac,  an  attempt  should  be  made  to  pre- 
I  vent  yielding  of  the  skin  by  opening  the  abscess  through 

I  the  canaliculus.     The  cavity  should  be  kept  empty  by 

I  frequent  gentle  pressure,  but  no  attempt  should  be  made 

^  to  pass  a  probe  through  the  stricture  until  all  acute  irri- 

tation  has  subsided.  If  fistula  laciymalis  has  actually 
been  formed  the  stricture  must  be  treated  in  the  man- 
ner already  described,  And,  if  it  can  bo  treated  successfully,  the  fistulous 
opening  will  close  so  far  as  to  be  imperceptible. 

It  still  remains  to  speak  of  the  uses  of  spectacles,  a  large  and  somewhat 
complicated  subject,  which,  in  the  space  available  in  this  volume,  can  only  bo 
treated  in  the  most  superficial  manner.  It  may  be  laid  down  as  a  general 
principle  that  spectacles  are  required  in  almost  every  case  in  which  thei'e  is 
good  vision  under  some  circumstances  but  not  under  others — good  vision 
limited  by  some  conditions  of  space  or  of  time.  The  only  notable  exception 
is  in  cases  of  night-blindness,  which  depend  either  upon  pigmentary  retinitis 
or  upon  exhaustion  of  the  retina  by  exposurc  to  excessive  illumination.  But, 
roughly  sjHjaking,  if  vision  is  conditioned  by  space,  so  that  a  person  can  see 
clearly  only  within  a  certain  limit  of  distance,  or  only  beyond  a  certain  limit 
of  distance,  or  if  it  is  conditioned  by  time,  so  that  a  person  can  see  clearly 
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for  a  certjiiii  period  of  etlnrt,  but  no  longer;  or  if  it  ia  condilionerl  by  the 
shape  or  direction  of  objects,  as  when  liorii&otital  lines  are  seen  more  or  less 
plainly  than  vertical  ones,  in  all  such  instances  spectacles  will  aHoviate  or 
remove  the  defect.  The  fiict  that  there  is  good  vision  at  any  time,  or  under 
any  circumstances,  proves  that  the  retina  is  htnilthy  and  the  sensorium  recep- 
tive ;  so  that  the  defective  vision  under  other  circumstances  can  only  be  due 
to  some  imperfection  of  tlie  moacuhir  apparatus  of  vision  by  which  the  eyes 
are  adjusted  and  directed  to  the  ti^hjeet.  Moi-eover,  the  occurrence  of  pain, 
aching,  or  sti-aining,  which  is  not  constant,  but  which  is  brought  on  only  by 
using  the  eyes,  and  is  relieved  by  resting  them,  may  genenilly  be  taken  to 
indicate  that  nothing  but  the  muscular  system  is  in  fault,  that  there  is  no 
organic  disease  or  serious  defect,  and  that  optical  assist-anee  is  all  that  is 
reqtiired. 

The  eye  of  natiii'al  shape  and  proportion  is  said  to  be  *  emmetropic* 
Emmetropia  signifies  that  the  eye,  when  in  a  state  of  absolute  rest.^  sees 
distant  objects  clearly.  It^  vision  is  bounded  by  no  far  pointy  but  e^ctends 
theoretically  to  infinity,  and  practically  takes  in  the  fixed  stars.  In  order 
tliat  such  an  eye  may  see  near  objects  clearly  the  convexity  of  its  crystalline 
lens  must  be  increased  ;  and  the  nearer  the  object  approaches  the  greater 
the  convexity  must  become.  The  change  is  branght  about  by  the  action  of 
the  ciliary  muscle,  or  muscle  of  accommt»dation  ;  and,  as  the  power  of  the 
muscle  is  limited,  the  extent  to  which  the  convexity  of  the  lens  can  be 
increased  is  also  litnited,  and  clear  vision  is  limited  by  a  *near  point,'  nearer 
than  which  objects  cannot  be  seen  distinctly.  The  state  of  the  eye  at  rest  is 
called  its  *  i*efrfiction  ; '  the  power  of  altering  the  refraction  to  sec  near  objects 
is  called  *  accom  mod  ration/ 

While  the  muscular  power  available  for  accommodation  is  always  about 
the  same,  the  plasticity  or  elaaticity  of  the  crystalline  lens  diminishes  from 
childhood  onwards^  and  it  becomes  every  year  harder  after  the  age  of  about 
eleven.  Consequently^  after  tliat  age,  the  near  point  goes  farther  away  from 
the  eye  evcrj  year,  as  the  power  to  mould  the  shape  of  the  lens  diminisht^s. 
A  child  of  ele%xn  might  read  snuill  print  at  foni*  or  five  inches,  but  the  same 
person  at  the  age  of  twenty  would  not  be  able  to  read  it  nearer  than  at 
six  or  seven  inches.  As  years  increase,  the  accommodation  diminishes  in 
an  increaBing  ratio,  until,  ftt  forty-five  or  fiHy  years  of  age,  the  near  point  is 
BO  far  away  that  a  book  or  newspaper  can  only  bo  read  when  it  ia  incon- 
veniently remote,  so  that  the  eyes  hardly  receive  sufficient  light  from  it. 
This  state  is  called  aged  sight,  or  presbyopia,  and  it  is  a  natural  and  physio- 
logical condition,  common  to  all  healthy  and  well-formed  eyes.  When  it 
occurs  prematurely  it  may  be  a  sign  of  pre  mature  senile  decay  ;  and  when 
it  increases  very  rapidly  it  may  be  premonitory  of  glaucoma.  Bat  at  the 
average  time,  and  in  the  average  degree,  it  is  simply  the  common  lot  of 
humanity,  From  which  only  people  who  were  originally  shortsighted  are  even 
apparently  exempt, 
(ibasc!*  for  Pi'csbyopia  is  in  its  essential  nature  incurable,  but  its  eifeci^  are  entirely 

pre8b3'opi».  obviated  by  convex  spectacles,  which  produce  outside  the  eye  the  same  opti- 
cal effect  which  the  weaixjr  is  no  longer  able  to  pT'oduce  by  an  internal  effort. 
Presbyopic  persons  shf>uld  use  spectiicles  aa  soon  as  the  defect  makes  itself 
felt,  and  shonld  not  be  tempted  by  spectacle-sellers  to  begin  with  in.sufiicicnt 
power.  The  use  of  glasses  will  save  them  from  much  straining  and  effort,  and 
will  restore  them  to  juvenility  of  vision.  Comfort  in  use  is  the  best  test  of 
efficiency,  and  no  ghisses  that  are  eomfarfable  in  use  will  ever  do  mischief. 
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The  essential  condition  of  emmetropia  is  that  the  focal  length  of  the  Ametropia, 
crystalline  lens  should  be  equal  to  its  distance  from  the  retina ;  or,  supposing 
the  lens  to  be  an  invariable  quantity,  that  the  eyeball  should  be  of  a  certain 
depth  from  front  to  back.  It  is  obvious  that  tliis  condition  may  bo  departed 
from  in  two  opposite  directions — by  the  eyeball  being  too  short  from  front  to 
back,  or  by  its  being  too  long.     An  eye  in  either  of  these  conditions  is  distin- 

gaished  as  being  ametropic,  and  araetropic  eyes 

/^y^^      ^*\.  fall  naturally  into  two  classes — the  hypermetix)pic, 

/     /    /  A    \      which  are  too  short  from  front  to  back ;  and  the 

I       I       J  f     I     )      hypometropic,  or  myopic,  which  are  too  long.     In 

\^     Y     \  \)  J      *^®  annexed  diagram  the  dark  line  represents  em- 

\^    >v    \  y^        metropia,    or  the   normal  standard ;    the    inner 

""■--^^^s.— -^^  dotted  line  represents  hypermetropia  ;    the  outer 
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myopia,  and  hypermetropiR.        aottcQ  mie  represents  myopia 

Hypermetropic  people  have  conditioned  vision.  Ilypcrnie- 
They  do  not  see  anything  clearly  when  their  eyes  are  at  rest,  and  hence  they  ^^^^^ 
instinctively  exert  accommodation,  more  or  less,  according  to  the  degree  of 
their  defect,  even  for  distant  objects.  For  near  objects  they  require,  of 
course,  to  accommodate  still  more.  In  childhood  they  are  liable  to  squint, 
and  at  all  i^cs  they  are  apt  to  find  the  use  of  their  eyes  excessively  weari- 
some. Employment  over  minute  objects  produces  intolerable  aching.  The 
intensity  of  these  symptoms  is  detormined  by  three  elements — the  degree  of 
hypermetropia,  the  flexibility  of  the  lens,  and  the  strength  of  the  muscle  of 
accommodation.  When  the  degree  is  slight,  and  other  circumstances  are 
favourable,  hypermetropia  may  appear  only  as  early  presbyopia,  calling  for 
glasses  at  thirty-five  or  forty  years  of  age,  independently  of  premature  senility. 
When  the  degree  is  high,  and  circumstances  are  unfavourable,  the  result  may 
be  absolute  incapacity  to  use  the  eyes  for  sustained  looking  at  any  near 
object. 

Hypermetropia,  in  its  extreme  degrees,  is  a  malformation  which  partakes  GUwses  for 
of  the  nature  of  an  arrest  of  development,  and  which  is  often  associated  with  tropiar**" 
an  imperfect  sensitiveness  of  the  retina.  Except  for  this  it  is  entirely  relieved 
by  convex  spectacles ;  and  whatever  the  degree  of  sight,  all  pain  or  discom- 
fort may  be  removed  by  resting  the  accommodation  by  their  employment. 
The  spectacles  should  be  worn  constantly,  from  morning  to  night,  so  that 
the  eyes  are  never  called  upon  for  abnormal  effoH,  and  their  strength 
should  be  exactly  compensatory  of  the  defect.  How  to  ascertain  the  neces- 
Bary  strength  may  be  found  in  systematic  treatises  upon  the  subject.  For 
the  purposes  of  this  volume  it  is  sufficient  to  point  out  that  the  pains  of 
hypermetropia  require  and  may  be  cured  by  spectacles,  and  that  they  do 
not  require  and  cannot  even  be  improved  by  the  energetic  medical  treat- 
ment w^hich  they  sometimes  receive. 

The  opposite  condition,  myopia,  is  the  physical  cause  of  short  sight,  in  Myopia, 
which  vision  is  limited  by  some  finite  '  far  point.*  The  far  point  may  bo 
six  inches  from  the  eye,  or  twenty-four  inches,  or  six  feet,  but  wherever  it  is 
there  is  no  clear  vision  beyond  it.  The  evil  results  of  myopia  are  two  in 
number :  first,  that  it  prevents  those  who  suffer  from  it  from  seeing  the 
world,  and  thus  greatly  curtails  the  unconscious  education  which  the  world 
imparts.  Next,  in  its  high  degrees,  by  requiring  the  two  eyes  to  be  main- 
tained in  a  high  degree  of  convergence  in  order  to  direct  them  both  to  a 
near  object,  it  throws  a  mechanical  strain  upon  the  posterior  part  of  the 
hemisphere  which  leads  to  its  meclianical  elongation,  with  consequent  in- 
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creajse  of  the  myopia,  and  which  leads  also,  in  many  cases,  tx)  atrophy  and 
even  to  chronic  inflammation  of  the  choroid,  and  to  sahseqnent  changes 
which  are  destructive  to  sight.  Hence  it  is  important  that  myopic  children 
should  constantly  wear  spectacles  which  will  enable  them  to  see  the  world  in 
which  they  move,  and  it  is  still  more  important  that  they  should  wear  spec- 
tacles which  will  keep  their  books  and  their  work  away  from  them — which 
will  not,  indeed,  enable  them  to  see  better,  but  will  compel  them  to  see 
&rther  off.  Such  spectacles  must  be  concave,  and  whether  or  not  the  same 
pair  will  fulfil  both  purposes  will  depend  upon  the  degree  of  the  defect. 
How  to  measure  this  degree,  and  how  to  prescribe  for  it  when  it  is  ascer- 
tained, are  points  on  which  information  must  be  sought  elsewhere. 
Astigmm-  There  is  also  a  complicated  form  of  ametropia  called   astigmatism,  in 

which  the  cornea,  like  the  bowl  of  a  spoon,  is  differently  curved  in  two 
directions  which  arc  at  right  angles  to  each  other,  and  sometimes,  bat  not 
always,  vertical  and  horizontal.  The  possible  combinations  of  astigmatism 
are  very  numerous,  but  the  general  test  of  its  presence  is  that  similar  lines 
are  seen  more  or  less  clearly  according  to  their  direction.  Even  more  than 
hypermetropia  it  is  a  source  of  fatigue  and  distress  which  disqualify  the  eyes 
from  exertion  ;  but  it  admits  of  being  greatly  relieved  by  glasses  with  cylin- 
drical surfaces,  which  refract  more  in  one  direction  than  in  another,  and 
which  must  be  carefully  calculated  to  meet  the  peculiarities  of  every  case. 
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CHAPTER  XXXM. 

DISEASES     OF     THE     EAR. 

The  present  chapter  is  only  intended  as  an  indication  of  the  chief  topics  in 
anral  pathology  and  therapeutics ;  as  an  auxiliary  to  the  understanding  of  a 
very  difficult  and  complex  subject,  and  an  introduction  to  the  study  of  special 
treatises. 

The  most  intelligible,  and  I  think  for  practical  purposes  the  most  useful, 
division  of  the  diseases  of  the  ear  is  into  those  of  the  external  meatus,  the 
membrana  tympani  and  tympanum  (including  the  Eustachian  tube  and  mas- 
toid cells)  and  the  labyrinth.  And  it  may  be  said,  I  think,  with  truth  that 
most  of  the  affections  of  the  external  parts  are  curable,  many  of  those  of 
the  tympanum  very  difficult  of  cure,  and  all  those  of  the  labyrinth  at  present 
inaccessible  to  treatment. 

Malformations,  such   as   imperfect   development  of  the  external  parts,   Malforma- 

absence  of  the  meatus  or  supernumerary  auricles,  are  every  now  and  then  met  tioni  of  the 

.  ,     mi  .    .         A'       '  '     I'l*  11-1.         f    '        1     .    auncle. 

with.  They  ai*e  mterestmg  in  a  scientinc  or  morphological  point  of  view,  but 

of  little  surgical  importance.     Supernumerary  auricles  should  be  removed 

when  it  will  improve  the  patient's  appearance ;  for  the  other  malformations 

no  treatment  can  be  recommended. 

A  blood-tumour  (hssmatoma  auris)  is  often  met  with  in  the  auricle  in  Hnma- 
insane  persons.  It  is  not  usually  necessary  or  desirable  to  meddle  with  it.   K  *®°^  "'*•• 
it  threatens  to  grow  large  it  should  be  treated  by  setons.  Other  tumours  form  Keloid  and 
in  the  auricle,  the  most  familiar  being  the  little  fibrous  or  keloid  tumour  o^*'  *"- 
which  sometimes  grows   around   the   puncture   of   the   earring  in   ladies,  the  auricle. 
When  this  is  really  increasing,  or  when  it  has  attained  a  size  which  produces 
disagreeable  deformity,  it  should  be  removed ;   but  the  operation  is  rarely 
necessary.     When  it  is  so,  the  best  plan  is  to  cut  out  the  tumour  by  a  V- 
shaped  incision,  and  bring  the  parts  together  at  once. 

Cysts,  gouty  deposits,  and  fatty  or  other  innocent  tumours  are  found 
occasionally  in  the  auricle,  but  their  treatment  presents  no  peculiarity. 

The  most  common  affections  of  the  auricle  are  the  pustular  or  vesicular  Eruptions, 
skin  eruptions,  eczema,  herpes,  impetigo,  and  the  chronic  inflammation  which 
occasionally  follows  on  erysipelas.  The  chief  differences  in  the  pathology 
and  treatment  of  such  affections  from  those  which  occur  in  other  situations 
depends  on  the  difficulty  of  keeping  the  ears  clean  and  dry,  and  on  the 
liabihty  to  accumulation  of  secretion  in  the  recess  of  the  meatus :  scrupu- 
lous attention  to  these  points  will  generally  render  these  diseases  much  more 
tractable.  The  general  health  and  the  state  of  the  secretions  must  be  care- 
fully attended  to,  and  the  diet  and  medical  treatment  regulated  accordingly ; 
the  auricle  must  be  carefully  cleansed  and  dried  twice  a  day,  and  the  meatus 
well  syringed  out  with  warm  water  or  any  appropriate  lotion,  after  which  the 
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local  application  wbicli  18  indicated  in  each  skin  ernptionis  t^  be  applied  (a 
Dtsi^ASES  OF  THE  Skin).     Ill  tlio  clirouic  erysipelatous  iDHainmation  lotiona 
of  nitrate  of  silver  will  be  most  serviceable. 

The  periotitetim  of  the  external  meatus  ia  Bometimoa  inflamed,  leading  to 
an  acutely  ptiinful  swelling,  which  after  some  time  may  suppui^te.  It  is  not 
necessary,  however,  to  wait  for  the  formittiou  of  matter  in  order  to  open  the 
swelling.  A  frt^  incision  will  relieve  the  patient's  snlTenngs  ajid  may  avert 
further  mischief,  Otherwise  the  bono  itself  may  become  carious  ;  and 
although  this  disease  is  less  alarming  than  that  which  aflccts  the  parts  of  the 
bone  nearer  to  the  vessels  and  membranes  of  the  brain,  yet  it  is  very  tedious, 
threatens  permanent  dumage  t-o  the  hearing,  and  may  apread  inwards. 

The  examination  of  the  exteimal  meatua  ia  dii'ected  to  ascertain  the 
condition  and  ajjpearanco  of  its  lining  membrane,  the  presence  or  absence 
of  foreign  bodies,  or  of  acenmulationa  of  wax,  and  the  condition  of  the 
membi'ana  tympani.  In  a  very  good  Irght  the  tympanic  menibrane  can 
fiometimes  be  seen  without  a  speculum;  hut  usaally  a  silver  tube,  either  solid 
or  cleft  and  dilatable,  is  neceasary  ;  and  unless  bHghfc  daylight  is  available  it 
18  necessary  to  throw  the  light  of  a  lamp  with  a  reflector  behind  it  down  the 
tube.  The  l>e8t  light  is  bright  daylight  reflected  from  a  mirror  with  8-inch 
foeu."?.  In  operative  procedures  a  simOar  mirror  should  be  worn  on  the  fore- 
head (as  in  laryngoscopy),  in  order  to  leave  both  hands  free.  Mr.  Ilinton 
says  that  in  the  cikse  of  very  young  children  the  speculum  is  to  be  used  witli 
caution,  on  account  of  the  shallowness  of  the  meatus.  'The  points  to  be 
nott^l  in  the  examination  of  the  meatus  are  the  size  and  calibre  of  the  canal, 
whether  normal  or  infringed  upon  ;  the  presence  or  absence  of  extraneous 
bodies  and  cerumen,  and  the  condition  of  the  lining  membrane,* 

AccumuL'ition  of  cerumen  is  a  very  common  cause  of  deafness,  and  often 
indnces  giddiness  and  varions  still  more  unpleasant  symiiloms.  It  may  even 
C4iuRe  absorption  of  tlie  bony  walls  of  the  nieatu.s,  The  suddenness  of  the 
deafness,  the  presence  of  other  catarrfial  syroptoms,  and  the  variability  of 
the  power  of  hearing  often  mark  the  deafness  following  on  sudden  aceamula- 
iion  of  wax  arising  from  catarrh  of  the  meatus,  even  before  examination,  The 
wax  must  be  removed  by  constant  and  liberal  syrtngiog  with  warm  water, 
The  patient  sitting  with  his  head  inclined  over  a  bason,  a  stream  of  water  is 
to  be  directed  out  of  a  syringe  holding  about  five  ounces  along  the  ro«if  of 
the  meatus,  running  out  below.  Softening  the  wax  with  alkaline  solutions 
or  warm  oil  dropped  into  the  ears  at  night  will  promote  its  discharge.  Often 
a  large  mass  comes  away  at  last,  presenting  a  complete  cast  of  the  meatus, 
and  leaving  the  lining  of  the  meatus  ini table.  Soothing  applications  and 
repeated  syringing^  if  the  wax  re-eoUccts,  are  then  required  for  some  time. 
The  irritaljility  depends,  in  part  at  least,  on  removal  of  the  epidermis  along 
with  the  wax. 

Another  common  aflectton  of  the  meatts  is  inflammation  of  ita  lining 
membrane,  sometimes  lefiding  to  abscess.  Cbronie  inflammation  of  the 
meatus  is  one  cause,  but  only  one  out  of  many,  of  otorrhuea,  and  before  put- 
ting otorrhoea  down  ta  that  cause  the  membmna  tympani  must  be  carefully 
inspected.  If  it  is  healthy  and  the  disease  obviously  proceeds  from  an  in- 
flamed  condition  of  the  lining  of  the  meatus,  the  next  thing  to  determine  is 
whether  this  is  merely  catarrhal  or  depends  on  any  coustitntional  cachexia, 
of  which  struma  and  gout  are  the  most  fi'c<|uenL  Any  such  caehexia  having 
been  com  baled,  warm  syringing  and  warm  fomentations  t^  the  inflamed  nwnu 
brane  are  indinitrd,  with  leeches  and  mf»rpliia  if  tliere  is  much  pain.  V^Hicn 
the  acute  slau;c  has  subsided  mild  mercurial  ointments,  or  a  solution  of  nitratd 
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of  silver,  five  or  ten  gnuns  to  the  ounce,  shonld  be  applied  on"  a  camerH-hair 
brush. 

In  some  cases  the  disease  becomes  chronic,  and  the  caticular  lining  may 
desquamate  from  the  whole  meatus,  like  the  finger  of  a  glove.  But  in  these 
instances  Mr.  Hinton  says  there  is  almost  always  disease  of  the  deeper 
structures.  When  abscess  occurs  in  the  meatus  a  free  and  early  opening  is 
essential. 

Syphilitic  condylomata,  or  secondary  ulcers,  may  form  around  the  meatus.   Syphilitic 
They  are  I'are,  but  the  surgeon  ought  to  be  alive  to  the  occurrence  of  such  *"*^®"*' 
symptoms,  in  order  to  diagnose  them,  by  the  investigation  of  the  other  parta 
of  the  body,  and  by  the  history. 

The  tumours  of  the  meatus  are  polypi,  sebaceous  tumours,  and  exostoses.  Tumours  of 
Polypi  usually  have  their  seat  further  inwards,  and  will  be  afterwards  spoken  ^  "  "*■ 
of.  Sebaceous  tumours  also  often  grow  into  the  meatus  from  the  tympanum. 
Their  continued  growth  may  cause  absorption  of  the  base  of  the  skull  and 
fatal  irritation  of  the  brain.  It  is  not  easy  to  recognise  them  from  accumu- 
lations of  wax.  The  treatment  consists  in  puncturing  the  swelling,  removing 
the  accumulation  of  epidermal  scales  by  syringing,  and  if  any  distinct  invest- 
ing membrane  can  be  recognised  drawing  it  out  with  the  forceps. 

Exostoses,  so-called,  occur  in  comparatively  early  life,  and  seem  often  Exoetosea. 
only  periosteal  deposits,  so  that  *  treatment  is  not  so  inefficacious  as  might 
have  been  feared.'  The  appropriate  treatment  consists  in  local  depletion 
and  counter-irritation  with  mercury  or  iodine  internally.  If  wax  is  retained 
behind  the  tumour  much  patience  and  dexterity  may  be  necessary  to  remove 
it.  In  other  cases  small  ivory  exostoses  spring  from  the  bony  meatus,  on 
which  of  course  treatment  can  have  no  effect,  and  which  are  usually  too  hard 
to  be  safely  removed. 

The  membrana  tympani,   when  seen  in  a  healthy  ear,    'reflects  Hght  Examinar 
strongly ;  and  owing  to  its  peculiar  curvature  presents  a  bright  spot  of  tri-   ^?mmmum 
angular  shape  at  its  lower  and  anterior  portion.*     The  white  streak  formed 
by  the  handle  of  the  malleus  can  usually  be  seen  running  vertically  down  it. 

The  examination  is  directed  to  ascertain  (1)  the  presence  of  perforations  Perforation 
from  injury  or  disease.  Such  perforations  may  bo  caused  in  a  healthy  mem-  bnuna"tym- 
brane  by  a  blow  or  a  loud  report,  or  a  wound,  such  as  is  now  often  made  in  P^'^ 
surgical  operation.  These  perforations  may  heal  without  damage  to  the  hear- 
ing ;  or  perforation  may  follow  on  the  ulceration  caused  by  a  foreign  body ; 
and  here  also,  if  the  perforation  is  not  large  or  the  ulceration  long-continued, 
the  opening  may  heal  and  the  patient  recover  his  hearing.  It  may  be  as- 
serted broadly  that  the  opening  in  the  membrana  tympani  is  in  itself  of  sub- 
ordinate importance ;  the  injury  or  the  inflammatory  lesion  of  the  deeper 
structures  is  what  determines  the  presence  or  absence  of  deafness.  Thus  a 
small  perforation  which  heals  rapidly  may  yet  be  the  cause  of  great  loss  of 
hearing,  because,  along  with  the  perforation  of  the  membrane,  there  has  been 
injury  of  the  deeper  parts ;  nay,  it  is  possible  that  the  very  closure  of  the 
membrane  may  have  been  deleterious,  by  obstructing  the  escape  of  discharge 
from  the  tympanum.  An  interesting  account  of  accidental  lesions  of  the 
membrana  tympani  by  Mr.  Dalby  will  be  found  in  the  6th  vol.  of  the  *  Clin. 
Soc.  Trans.'  and  in  the  *  Lancet '  for  May  20,  1875.  *  Out  of  twenty-two  cases 
the  perforation  did  not  heal  in  ten  ;  eleven  healed,  and  one  was  in  process  of 
healing  when  last  seen  ;  in  six  instances  the  hearing  did  not  suffer  at  all ;  in 
the  remaining  sixteen  it  was  more  or  less  seriously  impaired.'    Mr.  Dalby  also 
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points  out  tb at  in  cames  of  ityury  in  wlijch  the  meiubrane  lias  not  given  way 
the  Ju^iring  is  generally  moro  irrepiarably  damaged  than  in  those  where  per 
foration  has  occiirred.     In  one  of  these  cases  the  portio  dura  was  divided  b£^ 
th©  same  time  that  the  membrane  was  perforated  (by  a  pair  of  scissors), 
causing  immediate  paralysis  of  the  features. 

In  other  cases,  after  more  or  less  protracted  inilararaation  of  the  membrana 
tyro  pan  i,  it  gives  way  either  as  the  reaalt  of  spontjineons  ulceration  or  from 
some  slij^ht  injury*  It  seems  as  if  the  patient  often  produces  the  hole  in 
pickinf^  bis  ear. 

In  cases  of  inflammation  of  the  membrana  tjmpani  the  presence  of  red 
veaselfl  on  it  and  the  loss  of  its  natiii-al  lustre  will  mark  tho  nature  of  the 
disease.     I  have  seen  yevy  acute  suffering   pit>duced    by    inflammn-tion   of 
tho   pi*oper  substance  of  tho  membrana  tympani^  which  subsided  and  left 
the  hearing  unaflected.      When    this  disease  is  acut<i,  free  local   depiction,       ^ 
with  soothing  applications  atid  the  internal   use  of  morphia,  are  ihe  maia^^H 
points  of  treatment.     When  the  disease  has  gone  on  to  perforation  the  firsi^H 
thing  is  to  get  the  inflamed  membraue  int-o  a  perfectly  quiet  state.     The  per- 
foration  may  then  heal.     In  other  cases  perforation  depends  on  some  of  the 
diseasea  of  the  tympanum  to  be  presently  spoken  of,  especially  tliat  which 
follows  scarlet  fever. 

There  is  not  generally  any  diffiealty  in  recognising  a  perfomtiou  of  the 
membrana  tympani.  It  can  be  seen,  or  a  bubble  of  flaid  is  formed!  in  it  wViich 
presents  a  pt^cuHar  pulsation  ;  or  the  patient  can  blow  air  through  it  by  hold- 
ing his  nostrils,  or  the  surgeon  am  inflate  it  through  the  Euatjichian  tulje  by 
one  of  the  methods  shortly  to  be  described.     The  perforation  docs  not  neccs>-| 
sarily  produce  deafness  or  rcqwiro  treatment.     In   faet^  the  loss  of  he 
is  connected  less  with  tho  destruction  of  the  membrane  than  with  the  disease 
state  of  the  deeper  parts.     In  the  treatraent  of  thef?e   perforations  the  fir 
care  of  the  surgeon  is  (as  stated  above)  to  procure  the  subsidence  of  all 
f  I  animation  iti  the  membrane,  aud  his  next  to  examine  the  tympanic  cavity 
carefully  ;  for  the  perforation  is  often  caused  or  accompanied  by  an  obstme- 
tion  of  the  tymimnnm   from  inspissated  discharge,  and  this  must   be  cured 
by  syringing  out  the  tympanum  with  astringents  and  alkalies  from  the  Eus- 
tachian tube  and  from  tlie  perfonition,  before  the   latter  c-an  be  got  to  lieaL.ii 
When  all  the  neighbouring  parts  have  l>een  got  into  a  healthy  condition  i 
nitriLte  of  silver  in  stick  or  solution,  or  powdered  talc,  as  recommended   by' 
Mr.  Hinton,  should   bo  applied   to   the  membnino,  and   some  astringent  or 
stimulating  lotion  dropped  into  the  ear,  so  as  to  fill  the  tympanum;  and  the 
the  patient  should  force  the  air  freely  through  the  P^ustachian  tnbe,  allowing 
the  lotion  to  escape  gradually  J 

WHien  all  liope  of  the  healing  of  a  perforation  is  at  an  end,  and  the  patient 
is  rendered  very  deaf  by  it,  the  artiticial  membrana  tympani  may  be  tried. 
This  is  made  cither  on  Mr,  YearKley's  plan,  with  cotton- wool  moistened  with 
glycerine,^  or  on  Mr,  Toynbee^s,  with  a  disc  or  little  bid  I  of  indiarubber 
mounted  on  a  stem,     If  the  foreign  substance  is  pressed  down,  either  till   it 

<  Mr.  Hinton  preaeribea  the  following  lotions:  Ilyd.  Perchlor,  J  gr.,  or  Zinci  Sniph. 
gp,  ij-x,  or  Liq.  Ftim\  PiTchlor.  inx,  or  tftunin  gr,  x— 3i,  in  an  ounce  of  w»tcT,  combitu^d 
in  each  mwi  with  from  2  to  30  drops  of  Tiiict.  Opii. 

'  A  small  layer  of  tot  ton- wortl  it*!t:ilur«tt'd  wiili  glycorint*,  and  tho  pationt  is  pmvitlwl  wilJi 
n  pair  of  forceps  tending  in  a  probe-pointed  huridle  ;  with  tho  h»ndlt?  he  puiihcii  the  wool  down 
thoo^r  till  lie  linda  the  p!HCG  at  whicli  its  Ujdgment  attsrista  tbt^  hearing,  )ind  the  fopcops  eiiAbl« 
him  to  withdraw  it  w  h<  n  ri  qiiij^d. 
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impinges  on  tbe  perforated  membrane,  or  in  cases  where  the  membrane  is 
quite  destroyed  on  the  stapes  and  fenestra  ovab's,  the  hearing  is  sometimes 
very  materially  improved.  This  is  a  matter  of  direct  experiment ;  and  when 
the  artificial  membrane  does  good  the  patient  soon  becomes  mach  more 
dexterous  in  its  application  than  the  surgeon  can  be. 

The  other  chief  phenomena  which  are  seen  in  the  direct  examination  of 
the  membrana  tympani  refer  to  its  curvature  and  tension.  Chronic  inflam- 
mation causes  rigidity  and  flattening  of  the  membrane,  which  will  no  longer 
bulge  outwards  as  the  patient  inflates  the  tympanum ;  or  the  membrane  may 
have  lost  its  tension  altogether  and  hang  down  relaxed  ;^  or  the  tympanum 
may  be  tilled  with  secretion,  driving  the  membrane  outwards  and  rendering 
it  permanently  curved.  In  cases  of  relaxation  advantage  is  sometimes  de- 
rived from  the  use  of  astringent  lotions  and  from  the  support  of  the  artificial 
membrana  tympani.  Cases  of  increased  tension  and  of  retained  secretion  in 
the  tympauum  must  be  regarded  as  aficctions  of  the  tympanum. 

The  Eustachian  tube  is  accessible  from  the  nose,  though  not  very  readily ;  Ex^miua- 
but  an  easy  and  very  useful  method  of  inflating  tliis  tube  without  any  direct  Kustachian 
contact  was  devised  some  years  ago  by  Dr.  Politzor,  founded  on  the  fact  *°^ 
that  the  act  of  swallowing  opens  the  faucial  end  of  the  tube.     All  that  is 
necessary  is  to  pass  the  nozzle  of  an  empty  indiarubber  syringe  into  the 
nostril,  hold  both  nostrils,  so  as  to  prevent  the  escape  of  air,  let  the  patient 
hold  a  mouthful  of  water  in  his  mouth,  and  as  he  swallows  force  the  air  out 
of  the  syringe  into  his  nose.     The  air  being  prevented  from  passing  down 
the  pharynx  by  its  contraction  will  be  directed  against  the  Eustachian  tube, 
and  if  the  tube  is  open  the  patient  will  feel  the  air  pass  into  the  tympanum. 
Or  the  surgeon  can  hear  it  do  so  by  placing  one  end  of  an  indiarubber  tube 
about  eighteen  inches  long  (the 'otoscope')  in  the  patient's  ear  and  the 
other  in  his  own. 

The  direct  examination  of  the  Eustachian  tube  is  made  with  the  Eusta- 
chian catheter,  a  small  curved  catheter  about  six  inches  long.  This  is  passed 
gently  along  the  floor  of  the  nostril  till  it  reaches  the  pharynx.  Then,  if  the 
surgeon  is  &miliar  with  the  instrument,  he  may  apply  its  point  to  the  outer 
wall  of  the  pharynx  and  slip  it  directly  into  the  tube.  Tbe  more  common  plan 
is  to  pass  it  on  till  it  reaches  the  back  of  the  pharynx,  then  pull  it  forward  and 
feel  along  the  outer  wall  for  the  end  of  the  tube,  which  lies  very  close  to  tbe 
nares.  This  little  manoeuvre  becomes  easy  with  use,  and  is  much  facilitated 
by  practising  on  one's  self.  The  catheter  is  known  to  be  lodged  in  the  tube 
partly  by  its  end  being  caught,  but  chiefly  by  finding  that  air  can  be  blown 
up  into  the  ear,  or  solutions  injected,  or  flexible  bougies  passed  up. 

The  Eustachian  tube  is  subject  to  numerous  causes  of  obstruction,  pro- 
ducing what  is  called  '  throat- deafness.'  Such  are  thickening  of  the  mucous 
membrane  of  the  fauces,  often  an  accompaniment  of  enlarged  tonsils;'  the 
inflammatory  thickening  of  cold,  relaxation  of  the  pharyngeal  mucous  mem. 
brane,  tumours  in  the  pharynx,  stricture  of  the  tube  itself,  and  foreign 

>  This  is  a  oonsequonce  of  disease  of  the  tympanum,  and  is  often  caused  (according  to  Mr. 
Dalby)  by  the  injudicious  liabit  of  constantly  inflating  the  ear.  Its  appropriate  treatment  is 
by  the  local  application  of  sulphate  of  zinc,  injected  through  the  Eustachian  catheter. 

'  I  am  not  aware  that  there  is  any  proof  that  the  enlarged  tonsils  themselves  obstruct  the 
orifices  of  the  tubes,  but  they  are  often  accompanied  by  chronic  thickening  of  the  neighbour- 
ing membrane,  which  does  do  this,  and  which  is  relieved  by  the  operation  performed  ton  the 
removal  of  the  tonsils. 
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bodies  in  it.  Some  of  these  conditions  can  bo  Tcrified  by  the  ordinary 
examumition  of  tbe  throat,  others  by  posterior  rhinoscopy,  by  which  method 
of  examination  the  orifice  of  the  tabo  can  sometimes  be  seen  j  othei-s  only  by 
tlie  direct  ciitheterisation  of  the  tulx'.  In  cases  of  deafness  which  depend 
only  on  obstniction  of  the  Eustachian  tube  the  inflation  of  the  tympaiinm 
will  sometimes  intstantaueously  i-estore  the  hearing,  though  only  for  a  time. 
Thia  circnmstance  jnstiBes  the  asanraoce  that  the  hearing  will  ultimately  be 
regained. 

Mr.  Hinton  lays  down  the  foHuwing  rules  for  diRtingnishing  by  means 
of  the  tniiing-fork  whether  deafness  depends  on  obstniction  in  the  conducts 
ing  apparatus  or  in  the  receptive  part  of  the  organ  of  hearing.  In  the 
fomier  case,  if  disease  of  the  meatus,  meuibraim  tyropani,  and  Eustachian 
tube  have  lx;en  excluded  by  the  methods  of  exainiaation  above  detailed,  the 
obstruetion  must  be  seated  in  the  tympanuiii.  If  it  be  in  the  receptive  apj^ia* 
rat  lis — tbe  nerves  or  brain^ — no  treatraenti,  as  far  aa  m  known  At  present,  is 
likely  to  he  successfui     Mr.  Hititou's  rules  arc  as  follows,     lie  premise©  — 

'  That  in  a  normal  state  a  tuning-fork  is  heard  before  the  meatus  aft4?r  it 
has  ceased  to  \m  heard  on  the  vertex.  That  when  placed  on  the  vertex  it  \s 
heard  more  jdainly  when  the  external  meatus  is  closed.  Consequently,  when 
one  meatus  alone  is  cloeed^  the  tuning-fork  is  heard  most  plainly  in  the  closed 
ear. 

*The  reason  of  this  fact  appears  to  bo  that  the  sound  e8ca|)e8  freely _ 
through  the  tympanum  and  mcatui^,  and  that  when  its  passage  is  im 
the  waves  are  reflected  and   affect  the   labyrinth  more  strongly.      Conse- 
quently, in  cases  of  disease  the  following  inferences  seem  justified  : — 

*  In  cases  of  one-sided  deafness,  if  the  tuning- fork,  when  placed  on  the 
vertex,  is  heard  most  plainly  in  the  deaf,  or  more  deaf,  ear,  the  cause  ia, 
seated  in  the  conducting  apparatus ;  if  it  is  heiird  loudest  in  the  better 
the  cause  U  probably  in  some  part  of  the  nervous  apparatus . 

*  If,  on  closing  the  meatus,  the  tuning-fork  is  heard  decidedly  louder, 
there  is  no  considerable  impediment  to  the  passage  of  sound  through  the 
tympanum. 

*  If  the  tuning-fork  is  heard  longer  on  the  vertex  than  when  placed  close 
before  the  meatus,  the  cause  of  the  deafness  is  in  the  conducting  media, 

*  However  im]>erfeetly  the  tuning-fork  may  be  heard  when  placed  on  the 
vertex,  it  gives  reason  for  suspecting  only,  and  is  not  proof  of,  a  n 
affection.^  * 

Acute  in-  Acute  inflammation  of  the  tympanum  is  a  catarrhal  affection  which  pro- 

fiamniarion  duces  severe  pain,  often  extending  over  the  whole  side  of  the  head  and  down 
of  tho  tvm-     ,  ,  .at  11-  1  -  1-  1., 

|iftnura.         the  neck,  aggravated  by  swallowing,  and  sometimes  compbc^ted  witli  fever 

and  delii*ium.  The  throat  is  usually  also  inOaraed ;  deafness  is  sometimes 
totfth  The  membrana  tympani  may  l>c  more  or  less  congested,  and  the 
swollen  mucous  membrane  of  the  tympanuiu  can  be  seen  tbroagh  it.  If  air 
c-an  be  blown  into  the  tympanani  it  causes  *a  gurgling  or  a  prolonged  creak- 
ing.' The  remedies  should  be  of  a  s-oo thing  nature — leeches,  hot  fomenta- 
tions, and  sedative  poultices,  with  purgatives  and  opiates.  The  terminations 
of  the  disease  are  threefold — either  complete  resolution  takes  place,  which 
is  very  comraoUj  or  matter  discharges  itself  do^Ti  tbe  Eustachian  tube,  or  the 
nienibrana  tympani  gives  way.  In  the  two  former  cases  the  hearing  is 
nsnally  restored,  though  perhaps  slowly ;  nor  is  the  perforation  in  the  latter 

•   '8ybt.  of  Siirg.;  2iid.  otl  vol.  ill  p,  293. 
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case  by  any  means  necessarily  attended  with  any  noticeable  deafness.  The 
remedies  recommended  are  the  constant  inflation  of  the  tympanum  with 
steam  containing  the  vapour  of  iodine  or  acetic  ether ;  passing  alkaline  sola- 
tions  through  the  nose  or  down  the  meatus,  if  the  membrana  tympani  is 
perforated  ;  and  attention  to  the  general  health. 

Inflammation  of  the  tympanum  leaves  sometimes  a  moist  at  others  a  Moist  and 
semisolid  effusion  in  the  cavity,  the  two  being  probably  different  stages  of  oif^he  Ivhih 
the  same  process.  The  kind  of  sound  produced  by  inflation  of  the  tympanum  panum. 
will  distinguish  the  kind  of  deposit  in  that  cavity,  the  bubbling  of  the  fluid 
being  easily  distinguishable  from  the  creaking  sound  of  dry  catarrh.     In  the 
moist  stage  astringent  injections  (as  sulphate  of  zinc)  are  most  useful ;  in  the 
dry  condition  the  hydrochlorate  of  ammonia,  4  grs.,  or  bicarbonate  of  soda, 
5  grs.,  or  iodide  of  potassium,  3  grs.  to  the  ounce,  may  be  injected  into  the 
tympanum  by  means  of  an  indiarubber  bag  attached  to  the   Eustachian 
catheter ;  or  the  following  plan  may  bo  adopted,  as  suggested  by  Griiber. 
The  head  being  bent  completely  to  the  side  to  be  acted  upon,  half  a  drachm 
of  the  solution  is  passed  into  the  inferior  naris  from  a  glass  syringe,  and  as 
the  patient  swallows  it  is  forced  into  the  tympanum  with  a  Politzer's  bag. 
The  injection  should  be  practised  two  or  three  times  a  week. 

Accumulation  of  mucus  in  the  cavity  of  the  tympanum,  probably  as  the  Accumula- 
result  of  chronic  catarrh  of  its  lining  membrane,  is,  in  Mr.  Hinton's  opinion,   ^y^ug^i^ 
one  of  the  most  frequent  causes  of  deafness,  which,  although  it  becomes  the  tym- 
ultimately  irremediable,  may,  as  he  believes,  be  usually  cured  if  the  disease  is  P*""™* 
recognised  and  treated  early  enough.     The  diagnosis  will  rest  partly  on  the 
patient*s  sensations,  partly  on  the  phenomena  above  described  as  indicating 
obstruction  of  the  tympanum,  partly  on  the  direct  examination  of  the  cavity 
by  the  Eustachian  tube  and  meatus.     The  patient  is  often  conscious  himself 
of  something  moving  about  in  his  ear,  the  accumulatod  mucus  may  cause  a 
bulging  of  the  membrane  into  the  meatus,  and  the  moist  sounds  heard  on 
forcing  air  into  the  tympanum  will  confirm  the  diagnosis.     It  is  chiefly  in 
these  cases  that  the  operation  of  incising  the  membrana  tympani  in  order  to 
wash  out  the  cavity  is  recommended.     This  is  a  simple  operation  in  itself,   jncigion  of 
and  in  its  consequences  seems  to  involve  less  danger  to  the  apparatus  of  tlie  mem- 
hearing  than  would  at  first  sight  appear  probable.     The  patient  having  been     J^  ^'"' 
placed  in  a  good  light,  and,  if  a  child  or  very  nervous  person,  brought  under 
the  influence  of  laughing-gas  or  some  anaesthetic,  the  surgeon  makes  a  small 
vertical  incision  with  a  thin  double-edged  knife,  parallel  to  and  behind  the 
handle  of  the  malleus,  and  may  if  he  pleases  wash  out  the  cavity  at  once  by 
inserting  a  syringe  into  the  meatus,  which  closes  it  accurately,  and  so  forcing 
fluid  into  the  meatus,  which  will  pass  through  the  wound  into  the  tympanum, 
and  so  into  the  pharynx.     Injections  arc  then  to  be  directed  through  the 
tympanum  daily  in  both  directions — i.e.  through  the  opening  and  through 
the  Eustachian  tube — in  order  to  detach  and  remove  any  accumulated  secre- 
tion.    The  opening  will  heal  in  about  five  days,  and  if  the  relief  has  not  been 
sufficient,  after  a  due  interval  the  proceeding  may  be  repeated. 

A  very  frequent  cause  of  deafness,  and  an  occasional  cause  of  death,  is  the  Difieaso  of 

affection  of  the  tympanum  which  follows  on  scarlatina.     A  similar  affection  ^^^  ^y™" 
•^     ^  pantun  in 

occurs,  though  less  commonly,  after  measles  and  whooping-cough.      The  scarlet 

mucous  membrane  of  the  tympanum  becomes  red  and  swollen,  the  cavity  is  ^^^^' 

filled  with  pus,  the  membrana  tympani  gives  way,  the  ossicles  are  destroyed 

and  come  away,  and  often  the  walls  of  the  cavity  are  diseased,  leading  to 

permanent  otorrhoea.     This  is  a  common  cause  of  incurable  deafness.    C^ene- 
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rally  this  disease  is  not  diagnoaod  till  the  otorrboea  calls  the  surgeon's  atten- 
tion  to  it.  In  early  stages,  however,  it  is  possible^  according  to  Mr,  HiBton, 
to  Boe  the  matter  in  the  tympanum  throiigli  the  membrana  tynipani,  and  to 
give  it  exit  by  incision  of  tlie  membrane  find  washing  out  the  cavity. 

For  the  description  of  the  I  ess- known  affections  of  the  tynipiinnm,  such  as 
the  formation  of  adhesions  in  it,  the  ankylosis  of  the  ossicles  to  each  other 
or  the  wall  of  the  cavity,  the  growth  of  exostoses  on  the  ossicles,  and  the 
degeneration  of  the  membrana  tympani,  which  are  not  known  to  be  con- 
nected with  inHamination,  1  must  refer  to  Mr.  Hinton*s  ess^iy  or  some  of  the 
special  tiTatises  on  these  diseases. 

The  mastoid  cells  maybe  affected  with  iniammation  leading  to  caries  and 
necrosis  of  their  walls  in  cases  where  the  tympanam  apfwars  to  bo  onaflfected. 
In  such  casoB  there  will  be  inflammation,  tendemcBS  to  prcssm^,  rednc 
and  tn  me  fact  ion  behind  the  ear,  and  sometimes  diacharge  from  the  meatn^ 
Under  these  circumstances  a  free  incision  must  be  made  upon  the  pr 
and  if  the  tiasno  of  the  bone  is  felt  to  be  softened,  or  pus  escapes  from  it, 
tissue  of  the  bone  nmst  be  freely  penetrated,  and  a  free  discharge  obtained, 
which  may  prcflervc  the  pitient  from  the  risk  of  the  transference  of  the 
iullammatiou  to  the  lateral  sinus  or  the  encephalon. 

Aural  polypi  grow  either  from  the  lining  membrane  of  the  raaitns,  from 
the  outer  surface  of  the  membi'ana  tympani,  or  fmm  some  part  of  the  in- 
terior of  tho  tympanum  ;  and  their  structure  is 
said  to  vary  according  to  their  sc^t  of  imphmta- 
tion.  The  general  character  of  the  growth  is 
fibrous  or  fibrocelhdarj  hut  those  that  are  con- 
nected with  tho  lining  of  the  meatus  are  apt  to 
contain  glanduhir  elements  analogous  to  the  glands 
which  are  found  in  that  membrane.'  Their  more 
common  seat^  however,  is  tho  tympanum,  out  of 
which  they  UBuallygrow  into  the  meatus,  destroy- 
ing the  membrana  tympani  more  or  less  com- 
pletely. They  arc  sometimes  multiple,  though  less 
oft^n  than  nasal  polypi  are.  When  the  tympanum 
is  the  seat  of  tho  growth  the  restoration  of  hearing 
must  always  be  very  problt'raatical ;  but  in  those 
that  spring  from  tho  meatus  a  favoiiruble  iRSue 
to  the  case  may  fairly  be  hoped.  The  difficulty 
is  to  eradicate  the  poly  pas  finally.  It«  removal  is  not  difficult,  either  with 
small  ring- forceps  or  by  means  of  a  snare,  for  which  purpose  Mr.  Hi u ton 
prefers  tlie  gimp  used  by  anglers.  When  the  r()Qt  of  the  growth  can  be 
fairly  exposed  its  removal  is  ea«y,  but  it  is  sure  to  grow  again  unless  further 
measures  are  taken.  Tho  first  thing  is  to  keep  the  parts  behind  the  polypus 
(tympanum  or  nieatuB)  free  froni  any  accumulation  of  discharge  by  copious 
and  assiduous  syringing  with  alkaline  and  astringent  solntions.  Tb©  next 
essential  of  trwitment  is  to  reprejis  the  growth  of  the  tumour  by  the  constant. 
application  of  caustic  to  its  root.     *Liq.  pltimbi,  applied  by  a  camd*8-bair 

•  Ifit-er««ting  detnilH  uTid  illtifctmt  ions  of  tlip  structure  of  aw  nil  polypi  are  given  in  Mr 
Ihtlliy's  *  Loeturus  on  Dispases  of  th<j  Efir/  pp,  141-147,  in  which  hcHhowii  thttt  many  of  tliaiii 
iiLiprmM'li  the  dmrartcrs  of  stirt'omH  nnd  niyxonm,  iiml  thus  thbobstiuJtte  ton<J©ncy  to  rf^currftnoo 
mny  in  somo  oasos  ha  explained,  though  doubtli^^s  it  \n  oftenor  a  cotiisoqiionc«  of  impf^rfoci 
romuvtil.  The  structiu^  of  riicont  exnmplefi  of  polypus  ib  mucb  murt  ctillulAr  Ihau  that  of 
tbo»e  which  Ikivo  boon  longer  in  g^rowing. 
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brusli  daily  for  a  few  days  before  the  caustic,  greatly  diminishes  the  pain. 
Chloro-acetic  acid,  potassa  fnsa,  carefally  guarded,  chromic  acid,  or  chloride 
of  zinc,  are  good  caustics.  Nitrate  of  silver  is  excellent  in  the  later  stages. 
The  caustic  is  best  applied  daily  until  a  decided  improvement  is  produced, 
this  being  by  far  the  least  painful  and  tedious  mode  of  using  it.  At  the 
same  time  a  lotion  of  perchloride  of  mercury  (gr.  ^  ad  ^i),  with  tinct.  opii 
1TI.V-X,  should  be  used  twice  a  day ;  the  Eustachian  tube,  if  closed,  should 
be  made  pervious ;  and  if  the  membrane  be  perforated  a  syringing  from  the 
meatus  through  the  nostril  practised  frequently.  When  the  root  of  the 
polypus  shows  manifest  signs  of  disappearing  we  can  often  substitute  for 
the  caustic  the  undiluted  liquor  plumbi  or  the  powdered  talc.  The  time 
occupied  in  the  entire  procedure  varies  from  three  weeks  to  three  or  four 
months.' 

The  affections  referred  to  the  internal  car  are  little  known  in  respect  of  Affections 
their  morbid  anatomy,  nor  is  their  treatment  at  present  at  all  successful.  temalSir. 
The  diagnosis  rests  on  the  method  of  exclusion,  that  is  to  say,  deafness  for 
which  no  other  cause  can  bo  found,  in  which  the  external  and  middle  ear 
seem  healthy,  and  the  phenomena  of  hearing  appear  to  indicate  an  affection 
of  the  receptive  and  not  of  the  conducting  media  (see  page  726),  is  judged 
to  be  due  to  some  affection  of  the  labyrinth  or  auditory  nerve  or  cerebrum, 
though  it  often  remains  quite  uncertain  what  that  affection  is.  In  some 
cases  nervous  deafness  follows  on  mumps  or  on  irritation  of  the  trifacial  nerve 
which  may  be  reflected  to  the  auditory,  as  in  other  cases  it  is  to  the  optic 
(page  555  tiote).  In  such  cases  the  deafness  will  probably  be  only  tem- 
porary. Tumours  and  injuries  to  the  base  of  the  skull  may  occasion  deafness 
from  direct  lesion  of  the  nerve  or  its  roots  in  the  brain.  Hereditary  syphilis 
sometimes  occasions  deafness,  though  I  know  not  what  is  the  anatomical 
cause. ^  In  some  cases  this  deafness  may  subside  under  the  general  and 
local  treatment  suggested  by  the  diathesis.  Nervous  deafness  also  occurs 
from  functional  disturbances,  mental  and  physical,  of  various  kinds.  It  may 
be  caused  by  an  overdose  of  quinine,  and  cured,  according  to  Mr.  Toynbee, 
by  the  same  drug  in  small  doses.  It  is  often  accompanied  by  distressing 
tinnitus,  and  for  such  cases  as  well  as  those  which  are  truly  neuralgic  Mr. 
Hinton  recommends  the  hydrochlorate  of  ammonia  in  full  doses.  Finally, 
in  old  age  deafness  is  often  the  sign  of  a  loss  of  the  sense,  i.e.  of  permanent 
and  irremediable  degeneration  of  the  nerve  or  the  structures  in  which  it 
terminates.  I  do  not  speak  here  of  the  congenital  deafness  which  depends  on 
malformation  of  the  internal  parts  of  the  ear  (deaf-mutism),  since  this  affec- 
tion, interesting  as  it  has  become  of  late,  from  the  successful  education  of  its 
victims,  hardly  falls  within  the  domain  of  practical  surgery. 

One  of  the  most  formidable  characters  of  disease  of  the  ear  is  its  liability  DiseaMs 
to  extend  to  the  brain.     Inflammation  of  the  meatus  or  mastoid  cells  tends  to  th*e  brnin?^ 
spread  towards  the  lateral  sinus  or  the  cerebellum,  inflammation  of  the  tym- 
panum towards  the  middle  lobe  of  the  brain,  and  that  of  the  labyrinth  along 
the  auditory  nerve  towards  the  medulla.     The  result  is  meningitis,  abscess 

*  The  deafness  of  hereditiiry  syphilis  is  one  of  the  later  or  t*jrtiary  phenomena  of  that 
disease.  It  comes  on  UMUiilly  between  the  ages  of  five  and  fifteen,  and  often  proceeds 
gradnallj  to  total  deafness.  Mr.  Dalby  tells  me  that  three  weeks  is  the  shortest  and  five 
years  the  longest  period  that  he  has  known  this  disease  to  be  in  progress  before  the  hearing 
was  entirely  lost. 
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in  the  stibstance  of  the  brain,  or  phlebitis  of  the  lateral  sinus,  possibly  followed 
by  pysBmia.  The  symptoms  commence  with  pain  in  the  head  and  neck,  and 
rigors;  then  delirium  ensaes,  followed  by  paralysis,  coma,  and  death.  In  cases 
of  genei-al  pyaBmic  infection  from  phlebitis  of  the  lateral  sinus,  the  character- 
istic symptoms  of  pyaemia  will  be  superadded.  The  affection  follows  on  all 
kinds  of  disease  of  the  ear,  but  mainly,  I  believe,  on  the  acute  inflammation  of 
the  tympanum,  which  is  one  of  the  sequela)  of  scarlet  fever,  and  which  rapidly 
spreads  to  the  bone ;  in  fact,  the  more  the  bone  is  inflamed  and  the  acnter 
that  inflammation  is,  the  more  danger  there  is  of  cerebral  complication.  This 
is  strictly  analogous  to  what  we  have  noted  above  with  regard  to  acute 
inflammation  of  bone  in  other  parts.  But  these  complications  also  follow  in 
chronic  diseases  of  the  ear,  though  in  such  cases  the  discharge  has  generally 
ceased  on  a  sudden,  and  in  all  probability  such  obstruction  marks  the  super- 
vention of  some  acute  disease  of  the  bone,  which  rapidly  spreads  along  the 
veins  to  the  interior  of  the  skull. 

Ti-eatraent  can  be  of  any  avail  only  in  the  first  stage  of  the  disease,  when 
pain  in  the  head  and  tlic  cessation  of  some  habitual  discharge  gives  warning 
to  the  surgeon  of  tlic  possibility  of  the  inflammation  spreading  inwards.  Free 
leeching  behind  the  ear,  incision  down  to  the  mastoid  process,  if  there  is  any 
pufliness  or  tenderness  there ;  blistering  behind  the  ears  or  setons  in  the 
nape  of  the  neck,  purgatives,  and  the  encouragement  of  the  discharge  by 
assiduous  warm  syringing  and  fomentation,  are  the  measures  which  seem 
most  worthy  of  trial.  Possibly  if  the  mcmbraua  tympani  be  entire  it  may 
be  well  to  incise  it,  and  wash  out  tlie  tympanic  cavity. 

In  connexion  with  nervous  deafness  and  affections  of  the  internal  ear  I 
diacaae.         ought  to  mention  the  obscure  and  singular  affection  called  after  its  describer 

*  Meniere*s  disease,'  in  which  a  person  previously  in  good  health  suffers 
from  a  severe  attack  of  vertigo,  sometimes  so  that  he  falls  down  and  cannot 
stand  for  a  long  time,  and  this  is  accompanied  by  some  tinnitus.  On  recover- 
ing from  this  condition  one  car  is  found  to  be  quite  deaf.  No  disease  can 
be  detected  in  the  tympanum,  nor  is  the  general  health  afterwards  aflfected. 

*  The  nervous  lesion,'  as  Mr.  Dalby  says,  '  must  be  situated  in  the  brain  or 
the  labyrinth — most  likely  the  latter ' — but  the  pathology  of  the  affection  is  at 
present  unknown.  It  is,  liowever,  important  to  be  aware  of  it,  and  to  dis- 
tinguish such  symptoms,  caused  by  local  disease  in  the  ear,  from  the  more 
alarming  disetiso  of  the  brain. 
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DISEASES   OP   TUE   URIXARY   ORGANS. 

SURGICAL  AFFECTIONS  OF  THE  KIDNEY. 

AcuTB  inflammation  of  tlio  kidney  is  a  very  common  afiection  in  surgical  Nephriaa 
cases,  and  occars  usually  as  an  extension  of  the  inflammation  of  the  bladder, 
which  will  presently  be  described  as  the  result  of  stricture,  stone,  diseased 
prostate,  and  other  common  surgical  aflcctions.  It  may  also  follow  on  injuries,  « 

or  arise  from  exposure  to  cold,  or  from  poisoning  by  cantharides,  or  alcohol. 
It  is  marked  by  rigoi's,  vomiting,  pain  in  the  back,  frequent  scanty  micturi- 
tion, bloody  or  albuminous  urine,  frequently  purulent^  and  often  containing 
casts  of  the  renal  tubes,  with  a  good  deal  of  genenil  fever.  In  spontaneous 
cases  anasarca  may  occur  and  total  suppression  of  urine.  Suppuration  in  the 
substance  of  the  kidney  may  ensue,  marked  by  increase  of  pain  and  retraction 
of  the  testicle,  and  is  rapidly  followed  by  the  unconsciousness  and  sinking 
which  attend  urajmic  poisoning. 

The  passage  of  a  calculus  down  the  ureter — *  calculous  nephralgia ' — is  Aflections 
attended  with  some  of  the  above  symptoms.     *  Indeed,  excepting  the  severe  "JJiJIritiJ'^ 
febrile  symptoms,  all  those  of  nephritis  are  present,'  the  leading  symptoms  Calculoiw 
being  acute  pain  shooting  down  the  loins,  retraction  of  the  testicle,  and  "*^    "  '^*** 
vomiting.     The  urine  is  scanty  and  often  mixed  with  blood.     The  sudden- 
ness of  the  invasion  of  the  disease,  the  comparatively  healthy  condition  of 
the  urine,  and  especially  the  instantaneous  subsidence  of  the  symptoms  as 
the  stone  passes  into  the  bladder,  are  the  diagnostic  signs  from  nephritis. 
The  treatment  consists  in  the  very  free  use  of  the  hot  bath,  cupping  and 
fomentations  to  the  loins,  the  free  administration  of  opium  and  other  nar- 
cotics, and,  if  the  pains  are  severe,  the  occasional  administration  of  chloro- 
form— ^not  to  total  anassthesia. 

Acute  calculous  pyelitis  is  distinguished,  according  to  Sir  H.  Thompson,   Calculous 
from  nephritis  by  the  greater  severity  of  the  pain  in  the  back,  and  the  retrac-  pyelitis, 
tion  of  the  testicle,  and  by  the  less  rapid  course  of  the  disease.     Blood  and 
pus  will  be  found  in  intimate  admixture  with  the  urine. 

Nephritis  may  also  bo  confounded  with  abscess  from  diseased  spine,  with  Abscess, 
lumbago  or  rheumatic  afiection  of  the  muscles,  and  with  hysterical  or  neuralgic   [jjlJJJ^^j 
pain ;  but  the  special  symptoms  of  all  these  conditions  are  almost  in  them-  cystitis, 
selves  sufficient  to  mark  the  difierence,  and  the  state  of  the  urine  is  a  conclu- 
sive proof  of  the  absence  of  nephritis. 

Finally,  inflammation  of  the  bladder  from  stone  or  other  causes  may  to  a 
great  extent  simulate  renal  inflammation,  and,  of  course,  the  two  are  very 
often  combined  in  vanous  proportions.  But  the  localised  pain  in  the  region 
of  the  bladder,  the  absence  of  any  tenderness  in  the  lumbar  region,  and  the 
discovery  of  the  cause  of  the  cystitis,  will  distinguish  it  from  nephritis. 
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Treatment  The  treatment  of  acate  iiepbritis  is  directed  cliiefly  to  relieving  the  cnn- 

u^n^piin-  geated  kidney  by  free  diaphoresis  from  the  skin,  by  frets  purging,  aod  by 
leecbos  and  counter-irritation  to  the  loins,*  with  perfect  rest  and  low  diet* 
The  vomiting  must  be  combated  by  hydrocyanic  acid  or  kreosott*,  and  by 
jnnfit-ard- poultice  to  the  pit  of  the  stomach.  At  the  8amo  time  any  known 
cause  of  inflammation  or  obstruction  must  if  possible  be  removed,  and  as 
little  mechanical  interference  with  the  urinary  organs  practised  as  the  exigen^ 
cics  of  the  case  permit. 

Nepliro-  ^\iQ  tJiiignosis  and  treatment  of  calcnlua  in  the  kidney  come  rather  wiihia 

the  province  of  works  on  medicine.  The  surgeon  is  sometimes  constilied  as 
to  the  possibility  of  removing  a  stone  from  the  kidney  (or  perhaps  more 
accnnitely  speaking  from  its  pelvis),  and  the  attempt  may  \ye  justifiable 
under  certain  circumstances,  though  hitherto  it  has  ended  in  disapfiOLntmenL 
In  a  case  lately  under  Mr.  Cal lender's  care  the  stone  was,  I  believe,  found ; 
bnfc  the  patient  died— in  other  cases  the  diagnosis  has  been  at  fault  or  the 
stone  has  not  been  in  an  accessible  jiosition.  Often,  however,  the  stone  m 
rather  situated  in  a  cavity  near  the  kidney  than  in  the  organ  itself,  and 
under  theee  circumstances  is  much  more  favourably  situated  for  extraction. 

Chronic  Chronic  nephritis,  as  a  sequel  of  the  acut-e  and  the  other  conditions  which 

lead  to  album itiuria,  or  Bright's  disease,  would  form  a  subject  U>o  extensi%'e 
and  too  purt^ly  medical  for  the  present  place.  T  will  content  myself  with  saying 
that  in  all  surgical  cases  the  stiktc  of  the  urine  should  he  eaivlnlly  examined, 
and  the  surgeon  should  be  familiar  with  the  signs  of  chronic  degeneration  of 
the  kidney,  since  they  powerfully  influence  prognosis,  and  will  often  contra- 
indicate  operations  and  other  active  treatment  in  diseases  where  otherwise 
tbey  would  be  pressed  upon  tlie  patient. 

Hwuiatu-  The  passage  of  blood  in  the  urine  is  a  frequent  symptom  both  in  medical 

"**  and  surgical  practice  ;  and  although  the  treatment  of  many  of  the  conditions 

which  give  rtBC  to  it  lies  within  the  province  of  the  physician  yet  it  is 
necessary  to  review  all  of  them  for  the  purpose  of  diagnosis. 

The  blood  may  come  (I)  from  the  kidney,  including  the  ureter;  (2)fmm 
the  hladiler,  including  the  proBtfite  gland  ;  (3)  from  the  urethra. 

1.  The  sources  of  renal  hiBmorrhage  ai'e — rupture  or  laceration  of  the 
kidney  hy  blow  or  fall,  cancer  of  the  kidney,  and  possibly  other  tumours; 
congestion  from  nephnth^  or  from  the  use  of  certain  drugs ;  the  irritation  of 
a  calculus,  either  in  the  kidney  or  ureter,  to  which  may  be  added  that  in 
some  general  diseases,  each  as  jiurpura,  the  ha?morrhagie  diathesis,  scarvy, 
the  *  endemic  bromatuna,'  lately  spoken  of  in  Africa,  blood  passes  from  the 
kidneys. 

The  diagnostic  symptoms  of  such  of  these  afiectiona  as  lie  within  the 
province  of  surgery  will  be  found  nnder  their  appropriate  headings,  to 
which  I  will  only  twld  that  the  blood  from  the  kidney  is  alwaya  intimately 
mixed  with  the  urine  (giving  it  a  dark  porter-colour),  and  that  *aa  a  general 
rule,  such  urine,  passed  without  ]>ain  or  any  other  local  symptom  whatever, 
is  more  likely  to  derive  its  blood  from  the  kidney  than  elsewhere*  (Sir  H. 
Thompson).  The  urine  should  be  cjirefally  examined  microscopically^  in 
order  to  determine  the  presence  or  absence  of  easts  of  the  kidney- tubes. 

2,  The  sources  of  vesical  liBematuria  are — wound  of  the  bladder  or  ] 

'  Tho  common  blisUT  should  not  bo  used  in  ihc«e  CA>»es,  for  foar  of  the  abBorptioQ  > 
cantfaarides.    A  bljeter  can  be  rsiiied  nt  once  by  tho  strong  liquor  jumnoniie  or  by  clilocufoj 
covered  with  a  watch-gkuts  or  oilod  silk. 
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tatc ;  tumour,  cancerous  or  villous ;  calculus  in  the  bladder ;  congestion  of 
the  prostate  gland  ;  ulceration  of  the  coats  of  the  bladder  or  acute  congestion 
in  cystitis. 

Blood  from  the  bladder  is  generally  less  intimately  mixed  with  the 
urine  than  that  from  the  kidney  ;  it  very  commonly  clots  in  the  bladder  and 
remains  behind  after  the  urine  has  been  passed ;  the  urine  first  passed  is 
often  comparatively  clear,  while  at  the  end  of  micturition  the  blood  is  passed 
almost  or  quite  pure.  But  these  signs  are  not  always  to  be  implicitly  relied 
on,  and  the  surgeon  must  examine  the  patient  carefully  for  the  diagnostic 
symptoms  of  the  affections  above  enumerated. 

3.  Urethral  haBmorrhage  is  cansed  by  blows  or  wounds  (including  lacera- 
tion by  the  catheter),  impacted  calculus,  rupture  of  the  corpus  spongiosum 
in  sexual  intercourse  or  chordee ;  tumours  in  the  urethra ;  ulceration,  chiefly 
in  syphilis  ;  congestion  in  gonorrhoea  or  stricture. 

The  most  reliable  test  of  this  source  of  haBmorrhage  is  when  it  can  be 
detected  as  occurring  independent  of  micturition,  which  can  almost  always 
be  done  if  the  patient  be  carefully  watched,  or  when  the  blood  collects  in  the 
urethra  and  forms  a  cast  of  it. 

The  source  of  the  haBmorrhage  being  determined  and  its  supposed  cause, 
the  treatment  of  the  latter  is  of  course  the  main  indication,  but  the  haBmor- 
rhage itself  sometimes  requires  treatment.  The  bladder  may  be  so  abun- 
dantly occupied  by  clot  as  to  require  its  disintegration  and  removal  piecemeal, 
by  means  of  the  injecting  catheter ;  the  amount  of  blood  from  the  kidney 
may  be  so  alarming  as  to  demand  the  administration  of  internal  styptics ; 
urethral  haBmorrhage  may  sometimes  be  controlled  by  pressure,  a  metal 
catheter  having  first  been  passed ;  and  perfect  rest  should  in  all  cases  be 
enforced,  whenever  the  bleeding  is  considerable. 

Suppression  of  urine  is  an  event  which  is  almost  certainly  fatal,  and  Sappreasion 
which  must  be  carefully  distinguished  from  retention.  Obvious  as  th's  dis-  ^^^^ 
tinction  is,  it  is  strange  how  often  the  mistake  is  still  made.  The  causes  of 
suppression  are  general,  while  those  of  retention  are  local ;  the  bladder  is 
found  perfectly  empty  on  passing  a  catheter,  or  almost  so ;  the  patient  ex- 
periences no  difficulty  in  passing  water,  but  has  none  to  pass,  or  only  a  very 
small  quantity.  He  is  troubled  with  vomiting  and  generally  pain  in  the  back, 
and  is  feverish ;  becomes  stupid,  perhaps  delirious,  and  then  comatose,  and 
almost  always  dies.  Sir  H.  Thompson  mentions  a  case  in  which  the  patient 
recovered  after  forty-eight  hours  of  complete  suppression,  and  I  have  known 
another  similar  one.  The  chief  points  in  the  treatment  are  free  action  on  the 
skin  by  the  hot  bath  and  vapour  bath,  fomentations  and  leeches  to  the  back, 
and  free  purgation. 
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The  bladder  has  been  absent,  the  ureters  opening  into  the  urethra,  rectum,  Malfonoa- 
or  vagina,  bnt  the  malformation  is  a  very  rare  one.  *^**"- 

Less  uncommon  is  the  presence  of  a  *  double  bladder,'  or  large  congenital  Congenital 
cyst,  of  which  a  remarkable  instance  is  here  figured,  which  occurred  in  my  ^y^' 
own  practice.     Such  cases  cannot  bo  diagnosed  or  treated  during  life.    Their 
main  interest  consists  in  knowing  that  such  diverticula  may  occur,  and  may 
very  easily  become  the  scats  of  a  calculus,  which  then  would  present  great 
difficulties  in  its  operative  treatment. 
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The  ordiiinry  nialformatit>n  of  tlit'  liladder,  however^  is  cTirorer^imu  This 
t^tinilition  depeiidHi  on  a  timltbriimtion  of  the  abdoiuiual  parietcs.  In  most 
cases  the  whole  of  the  hypuij^i»tric  region  is  deficient,  from  the  navel  to  the 
pubos.  There  ia  no  nmbilicuB ;  tho 
anterior  wall  of  the  bladder  is  also 
deficient ;  its  posterior  wjdl  is  attached 
to  the  skin  and  projects  from  the  belly 
ill  the  form  of  a  red  prominence,  bh»ed- 
ing  readily,  and  showing  tlie  slit-like 
months  of  the  ureters,  from  which  the 
urine  can  be  seen  distilling*  The 
parietes  extend,  however,  in  some 
cases  lower  than  the  umbilicus,  which 
is  then  naturah  Bounding  the  ex- 
troverted bladder  is  a  double  ridge, 
like  a  V  inverted,  which  marks  the 
coalescence  of  the  skin  and  bladder* 
The  penis  is  rudimentary,  and  is 
marked  by  a  groove  on  its  dorsal 
aspect,  into  the  Imck  of  which  a8  it 
joins  the  vesical  membrane  the  semen 
is  discharged  in  adult  life.  Tho  pros- 
tate is  hardly  to  be  discerned.  Tho 
testicles  are  generally  natural.  There 
is  often  hernia  on  one  or  both  sides. 
The  pubic  symphysis  is  often  deficient. 

Tlie  same  oialformatirn  occurs  in 
the  female  sex  also,  hut  much  moix3 
rai'ely.  It  is  not  necessarily  cooipli- 
cated  with  any  malformation  of  the 
internal  sexual  organs,  and  women  so 
aBheted  have  home  childi-en. 

The  malformation  is  perfectly  con- 
sistent with  Ileal th,  and  I  have  often 
seen  vigorous  adults  alTected  by  it. 
Its  inconveniences  are  the  constant 
dribbling  of  urine  and  the  tendency  of 
the  exposed  membnme  to  bleed,  Tho 
latter  infirmity  may  be  corrected  by  a 
plastic  opemtion  which  was  finst  suc- 
cessfully performed  in  this  country  by 
me  in  the  year  1863/  and  a  similar 
proceeding  has  been  successfully  re- 
peated by  Mr.  J.  Wood  and  other 
surgeons.  It  consists  in  bringing  two 
bikin-fl!i|>s  over  the  bladder,  one  turned 
with  its  cutaneous  surface  downwards, 
so  as  to  be  in  contact  with  tho  extro- 
verted raucous  membrane ;  the  other  with  its  raw  surface  downwards  and 
in  contact  with  the  raw  surfjiee  of  the  former.  These  being  anit^nl  to 
each  other  form  a  tliick  bridne  over  the  cleft,  whicli  nuiy  l>e  afu-r wards  im- 
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hTpertropliied,  and  I  to  Isteiior  c/>vered  witli  oirfva 
tUMue^  from  which  doubtJcas  tlie  blcfctin^  1 
come.  The  cipeniutT'  of  the  urefcere  aud  tanif 
were  qnitei  natural ;  6,  the  iccuiidai:^  cjfft, 
wrtllji  of  v\hich  were  very  thiu  Hiid  doBtltuU 
muscle.  It  jubfiwed  no  tractp  of  nnj  ratcaXn  " 
on  iu  Inlerior.  It  !»>'  in  the  right  ride  i 
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planted  into  the  skin  of  the  abdomen  tiU  only  a  narrow  orifice  is  left  below, 
to  which  a  bottle  can  easily  be  applied.  But  the  patient  or  his  friends  most 
be  instructed  to  wash  out  the  cavity  frequently  with  acidulated  water,  to 
prevent  the  formation  of  phosphatic  concretions.  Attempts  have  been  made 
to  divert  the  course  of  the  ureters  into  the  rectum,  so  as  to  form  a  cloaca 
there,  and  obviate  any  incontinence  of  urine,  but  these  have  hitherto  failed. 

In  connection  with  malformations  I  may  mention  the  inversion  of  the  Inversion 
female  bladder  which  is  sometimes  met  with  in  childhood,  and  which  though  ya^gp, 
not  due  to  malformation  might  easily  be  mistaken  for  it.  It  seems  to  occur 
from  constant  straining  in  making  water,  and  the  bladder  projects  through 
the  urethra,  as  a  pyriform  red  vascular  tumour  in  which  the  orifices  of  the 
ureters  can  be  seen.  On  a  careless  examination  this  might  bo  mistaken  for 
extroversion,  or  still  more  fatally  for  a  polypus,  and  it  has  nearly  been  tied 
on  that  supposition:  Treatment  by  careful  reduction,  maintained  by  a 
catheter  with  a  bulbous  end,  and  frequent  cauterization  of  the  expanded 
urethra  with  the  actual  cautery,  has  been  successful  in  restoring  the  power 
of  retaining  the  urine.' 

The  bladder  may  protrude  as  a  hernia  into  the  scrotum  or  vagina,  or  Hernia  of 
Tuay  form  part  of  the  contents  of  an  inguinal  hernia  in  the  male,  or  a  femoral  ^^^  bladder. 
in  the  female.  The  occurrence  is  a  rare  one,  the  diagnosis  difficult,  and  in 
one  case  recorded  by  Pott  the  herniated  bladder  was  opened  by  mistake. 
When,  by  cai-eful  examination,  the  surgeon  has  reason  to  apprehend  that 
the  bladder  is  herniated — i.e.  when  pressure  on  the  hernia  always  causes  the 
immediate  exit  of  urine,  and  when  a  catheter  passes  into  or  towards  the 
hernial  orifice — double  care  should  be  exercised  to  reduce  it  and  keep  it 
reduced.  In  the  female  when  it  protrudes  into  the  vagina  it  forms  one  of 
the  forms  of  vaginal  cystocele,  which  will  be  found  treated  of  in  a  subsequent 
chapter. 

Many  kinds  of  tumour  have  been  found  springing  fix)m  the  walls  of  the  Tumoura 
bladder.  The  innocent  tumours  are  warty  growths,  polypi,  and  fibrous  rudder 
tumours.  These,  however,  are  rarely  found,  and  can  hardly  be  diagnosed, 
at  least  in  the  male.  They  cause  merely  symptoms  of  obstruction  to  the 
flow  of  urine,  the  cause  of  which  it  is  impossible  exactly  to  discover.  In 
the  female,  where  the  finger  can  be  passed  into  the  bladder  under  chloroform, 
the  diagnosis  might  be  made  and  the  tumour  removed  by  ligature.  These 
tumours  are  too  rare  to  require  more  than  a  passing  mention.  But  the 
tumours  which  are  commonly  met  with  in  practice,  and  which  give  rise  to 
definite  symptoms  of  their  own,  besides  those  which  are  due  to  the  mere 
obstruction  due  to  their  position,  are  the  villous  tumour  and  cancer. 

Villous  tumour  of  the  bladder  is  usually  innocent,  both  structurally  and  Villoiw 
surgically  (see  p.  342),  though  a  cancerous  tumour  may  also  sometimes  be  *"'"*^"'' 
covered  by  villous  processes  of  mucous  membrane,  as  seen  in  Fig.  34;5. 
The  true  villous  growths,  however,  consist  merely  of  numerous  processes 
exactly  resembling  the  villi  of  the  chorion  in  structure,  very  vascular,  and 
often  developed  at  different  parts  of  the  bladder,  so  as  to  form  multiple 
growths,  many  of  which  are  only  perceptible  on  anatomical  examination, 
and  probably  give  rise  to  no  sjTnptoms.  When  the  growth  has  attained  a 
size  large  enough  to  form  a  tumour  (as  in  Fig.  34G)  it  usually  gives  rise 
to  fits  of  heomaturia,  which,  however,  as  in  that  case,  may  be  exti-iemely 
irregular,    separated    by   long   intermissions  of  perfect   health.     The   pain 

»  Lowo,  in  •  liar.cet,'  18C2,  vol.  i.  p  260. 
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caused  hj  this^  tumour  depends  apjmrently  on  its  siinAlif^ri  in  t'l' 
When  a  small  tnnioar  (whether  villons  op  inajiguant)  is  gn^wrng  m 
neck  of  the  bladder  and  is  itghily  grasped  hj  its  musctilAr  fibrai  i 
ettoh  action  of  the  bladder  the  pain  is  oftan  very  oonsidcrable — ^ indeed,  3 
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known  it  to  be  agonising — whilst  a  similar  tntnonr  naiglit  exist  in  the 
or  upper  part  of  the  bladder  with  comparatively  few  sjmptoms.     TBe 
applies  to  retention  of  urine  as  well  as  to  pain. 

Cancer  of  the  bladder  is  generally  of  the  encephaloid  variety,  t 
not  as  yet  met  with  any  other  form  of  cancer  as  a  primary  growth,  thongl 
authors  admit  the  existence  of  scirrhuB,  and  Sir  H.  Thompson  has  records* 
one  of  epitholioujii.^  Other  forms  of  cancer  aflect  the  bladder  by  continxiityi; 
as  in  Bcirrbus  of  tlie  rectum,  epithelial  cancer  of  the  vagina.  4c*  Tbi 
symptoms  of  cancer  of  the  bladder  are  usually  persistent  hi&mataria,  • 
rally,'  says  Sir  IT.  Thompson,  *  occurring  snddenly,  and  in  largo  q^ 
rather  than  by  frequent  or  continuous  oozingp?  from  capillary  vessels, 
latter  mode  is  more  characteristic  of  villous  growths/  There  is 
much  distress  from  obstruction  to  micturition  and  from  chronic  cysttc^ 
great  pain  in  the  bladder  or  perinaeum,  and  shooting  down  tlie  thighs  or  tJ 
the  loins.  The  general  health  usually  soon  suffers,  and  the  glauds  in  tli 
iliac  fossa  or  in  the  loins  become  enlarged.     Deulh  generally  oocurs  early. 

As  to  the  diagnosis  of  tumour  of  the  bladder.     This  restji  (a)  on  exclu- 
sion of  the  other  sonrces  of  hicmaturia,   (h)  on  direct  exaniinfttion,  (^} 
detection  of  pt^rtions  of  the  growth  in  the  nrine. 


'  '  Pjith.  StH!,  TmiiB./  vol.  %v'n\.  p.  1C2,    Tlier«  wits  ft  aimiliir  growth  in  Uii»  kntiifly 
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Reference  may  bo  made  to  the  section  on  Hivnisitnria  (]>.  732)  for  the 
symptoms  attending  the  various  forms  of  bleetliug  from  t!K>  aretlira.  The 
;  patient  must  be  carefixlly  sounded,  wben  not  only  will  tliere  be  no  sensation 
or  sound  of  fttone,  but  the  tiimoar  may  soinetitnes  be  easily  felt.  Prastntic 
hft'morrlmgo  someliraes  give  rise  t^  a  easpicion  of  tumour,  but  the  trausicut 
character  of  this  affection  will  clistingnish  it^  at  any  rate  from  tbe  bajmatuna 
due  to  malignant  disease. 

,The  tnmour,  wtien  malignant,  sometimes  grows  bo  rapiilly  as  it>  fill  the 
bladder  almost  entirely^  or  projects  as  a  large  hard  mass,  easily  felt  with  the 

sound.  But  this  is  b^-  no 
means  common,  and  the  ab- 
sence of  any  sensation  of 
tumour  does  not  go  for  much 
in  the  dia^jnosis.  At  other 
times  the  surface  of  the  tu- 
mour breaks  down  rapidly, 
and  shreds  of  it  come  away 
in  the  urine,  tbe  structure  of 
which  can  easily  be  recognised 
by  microscopic  examination, 
and  it  is  said  that  separate 
cancer  cells  may  lie  recognised 
in  the  urine ;  but  inistjikes 
arc  so  oftrcn  made  about  tbis 
from  taking  the  cells  of  epi- 
thelium variously  modified 
for  cunctr  cells,  and  in  cases 
of  cancer  it  is  so  common  for 
no  sQcb  colls  to  be  found,  that 
I  tbink  little  importance  is  to  be  attributed  to  microscopic  examination* 

In  cases  of  rapidly  growing  cancer,  apart  from  ail  direct  examination, 
when  once  the  diagnosis  of  stone  and  of  prostatic  liaimorrhage  is  ext^luded,  the 
course  of  the  symptoms  usually  sufBcicntly  indicates  the  nature  of  tbe  cttse. 

To  diagnose  a  villous  growth  is  often  a  very  difficult  matter  j  in  fact,  the 
diagnosis  is  often  made  oidy  cot ijectu rally,  by  excluding  other  sources  of 
biematuria.  In  a  case,  such  as  that  fmm  which  the  accompanying  illustra- 
tion was  taken  (Pig.  34C)  where  the  symptoms  extend  over  many  years, 
andcantiot  bo  referred  to  prostatic  causes,  the  diagnosis  is  extremely  probable, 
and  sometimes,  as  in  that  instance,  is  rendered  certain  l>y  the  acciduntal 
escape  or  detachment  of  a  portion  nf  the  tumonr. 

Tbe  treatment  of  either  of  these  forma  of  tumour  can  be  only  palbative, 

[i.e.  directed  to  subdue  pain  by  opiates  and  to  check  htemorrbage  from  tjie 

|>ljMider   by    astringents.       In  cancer  the  disease  will  probably  prove  fatal 

thin  a  few  months.     C&ses  of  vilkms  tumour  run  too  irregular  a  course 

^  to  justify  any  confident  prognosis,     Sometimes,  as  in  tbe  case  referred  to 

[above,  the  patient  lives  many  years  in  moderate  comfort.     At  others  the 

growth   rapidly   implicates    the   neck   of  the  bladder,  and  the  exhaustion 

caused  by  bgematuria  ami  cystitis  soon  exhausts  tbe  patient's  powers. 


i 


FlQ.  34T.  M«»UgTiiMi]t  diM'iv^^  iieurii}'  flKinpr  tbe  cavity  of  the 
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Inflammation  of  the  bladder  is  divided  into  three  degrees^  acute^  sub-   CvetitU. 
acute,  and  chronic.     Most  of  the  cases  which  are  seen  in  surgical  practice 
belong  to  tbe  sabacute  or  the  chronic  variety.     The  causes  are  usually  those 
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which  prodace  obstruction  to  the  flow  of  water  or  direct  irritatioa  of  tlie 
macoDs  membrane.  Thus  cystitis  is  a  fi-equent,  or  even  constant^  campUca^ 
tioji  of  stricture  and  enlarged  prostiitc;  it  is  one  of  the  symptoms  of  stone 
or  other  foreign  body  in  the  bladder^  nnd  ia  very  liable  to  be  caused  by  the 
retention  of  a  catheter  in  the  bladder.  Fractured  spine  usually  produces 
cystitis,  and  cystitis  is  often  produced  by  the  irritation  from  decomposing 
urine  in  other  forms  of  paralysis  where  the  patient  is  unable  to  pass  water. 
Some  miiterialfci  which  are  eliminated  by  the  urine  out  of  the  blood  having 
been  t^ikeu  as  food  or  absorbed  from  the  skin  may  cunse  cystitis-  The 
familiar  example  of  this  is  the  inflammation  of  the  bladder  sometimes  pro- 
duced by  cantliarides  taken  into  the  stomach  or  applied  as  a  blister.  The 
bladder  may  also  be  inflamed  by  the  spread  of  inttammation  from  a  neij^h- 
bonrifig  organ,  as  in  gonorrhcea  or  in  inflammation  of  the  proat^ite.  Finally, 
dire^'t  meebanical  \dolence,  as  in  surg-ical  openitions,  is  a  frec[uent  cause  of 
cystitisi  and  it  may  originate  spontaneouely  either  after  exposure  to  cold^  or 
from  tubercular  irritation,  or  the  softening  of  tubercular  deposit,  or  from  no 
known  cause  whatever, 
Anntumyof  Inflammation  of  the  bladder  commcDces  always  on  lis  mucous  surfaee, 
c^'atina,  ^l^^,  membrane  becoming  so  loaded  with  blood  as  to  assume  a  dark  purple 
colour,  thickened  and  velvety,  in  some  cases  coated  with  adherent  lymph  and 
pbosphatic  deposit  from  the  urine,  in  others  idcerated  here  and  there.  The 
irritation  which  uccompaiiies  it  prudncts  frequent  and  spaeimodic  muscular 
action.  Often  the  cause  of  the  affection  involves  obstruction,  and  conse- 
quently much  straining  to  make  water,  and  fi'om  those  eircumstanees 
muscular  hypertrophy  is  a  couBtant  plienomeuon  in  cystitis,  so  that  thd 
nuisculur  fibres  stand  out  under  the  mucous  surface  somewhat  like  the 
columnar  carnete  of  the  heart,  and  they  cross  each  other  in  every  direction, 
leaving  small  spaces  or  alveuli  between  them.  To  this  condition  the  terms 
'  columnar  and  fasciculated  bladder '  are  apphed.  The  mucons  coat  of  the 
bladder  is  often  protruded  through  the  openings  of  these  fasciculi,  cansing 
pouclies  which  sometuneij  do  not  I'each  through  the  whole  thickness  of  the 
walls  of  the  Idadder  ( Fig.  374,  p.  78:^),  while  at  other  times  they  form  distinct 
and  definite  projections  (Fig.  375),  often  of  very  large  size.  Similar  and 
Bometimes  much  larger  poaches  or  cysts  are  fuund  as  congenital  m»\£i 
tions  (Fig.  344). 

The  symptoms  of  cystitis  in  the  acute  form  are  general  fever^  great  pain 
in  making  water,  frequency  in  micturition,  bloody  urine,  soon  turning  puru- 
lent, pain  and  teiidernes.*^  to  pressure  in  the  region  of  the  bladder,  and  puin 
extending  down  the  thigh  and  perinseum  ;  often  also  the  straining  produces 
prolapsas  or  piles. 
Forraatiou  We  commonly  see,  however,  the  less  severe  form,  which   is  variously 

of  ropy         deacnbed  as  Hubacute  or  chronic,  in  which  the  mucous  membrane  of  the 
mucUA. 

bladder  secretes  an  abundant  dep^Jsit  of  alkaline  nnicus  or  muco*pus,  and  in 

which   the  urine   is   turbid  and  contains  a  variable  quantity  of  a  mortarj 

deposit  usually  called  '  ropy  mucus/     This  deposit  is  formed  of  phosphati' 

of  lime  mixed  with  pus  and  mucus,  and   is  very  viscid,  clinging   to   th« 

vessel  when  inverteil   and  slowly  falling  out  in  a  mass.     The  supernaUint 

urine^    when   examined    by    the    microscope,    usually    is   found    to   contaiu 

a  good  deal  of  pus,  and   the  triple   phosphate  of  animonia  and   magnesia. 

This  phosphate  is  also  sometimes  found  mixed  with  the  phosphate  of  lime 

in  the  sediment.     The  urine  decomposes^  becoming  intensely  alkaline  and 

ammoniacal,  whereas,  when  the  mucus  is  only  in  small  quantity^  though  tbo 
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dL' posit  is  itself  alkaline,  the  urine  may  be  acid.^  It  appears,  then,  that  the 
essential  cause  of  the  decomposition  of  the  urine  is  the  mixture  with  it  of  the 
alkaline  mucus  or  muco-pus  secreted  by  tlie  walls  of  the  bladder ;  and  this 
decomposition  is  connected,  at  any  rate  by  some  pathologists,  with  the  chemi- 
cal composition  of  urea.  Thus  the  formula  for  urea  being  C2  H4  N^  Oj,  its 
elements  ai*e  exactly  the  same  as  those  of  carbonate  of  ammonia,  minus 
2  atoms  of  water.  Thus  2  atoms  of  carbonic  acid  Cj  O4  +  2  atoms  of  am- 
monia Nj  Hfi  =  Cj  O4  Na  Hfi  —  deduct  Oj  H^  (2  atoms  of  water),  and  the 
result  is  as  above,  Cj  H4  N2  O2,  or  one  atom  of  urea.  This  decomposition 
readily  ensues  out  of  the  body  on  heating  urea  with  an  alkali,  and  the  de- 
composition of  the  urine  is  regarded  (and  certainly  with  the  highest  proba- 
bility) as  an  analogous  if  not  identical  chemical  change.  The  carbonic  acid 
partly  goes  to  the  base  of  the  phosphate  of  lime,  forming  carbonate  of  lime, 
which  is  found  to  constitute  a  part  of  the  mortary  mass,  and  the  ammonia 
is  partly  set  free,  partly  unites  in  forming  the  ammonio-magnesian  phos- 
phate. This  ammoniacal  urine  again  acta  as  an  irritant  on  the  bladder  and 
propagates  the  inflammatory  condition  by  which  it  was  caused ;  the  inflam- 
mation may  even  spread  up  the  ureters  to  the  pelvis  of  the  kidney,  excit- 
ing inflammation  of  its  Huing  membrane,  in  which  case  the  urine  will  be 
secreted  alkaline,  and  earthy  phosphates  may  bo  found  on  the  renal  calyces  : 
sometimes  the  inflammation  causes  the  formation  of  small  abscesses  beneath 
the  lining  membrane  of  the  kidney,  a  condition  to  which  the  term  pyelitis  is 
applied. 

Other  changes  occar  also  in  the  bladder  besides  the  ordinary  morbid 
phenomena  above  described.  Generally  speaking  the  inflammation  produces 
only  muscular  hypertrophy  accompanied  by  no  permanent  clLango  of  the 
mucous  membrane ;  but  in  some  cases  organised  inflammatory  or  fibroid 
deposit  may  be  found  in  the  submucous  coat.  At  other  times  deposits  of 
pus  (abscess  of  the  bladder)  occur  in  the  thickness  of  its  walls ;  and  there 
arc  cases  (though  chiefly  in  stone  or  foreign  body)  where  the  mucous  coat 
is  ulcerated,  or  even  where  ulceration  extends  through  the  whole  bladder 
and  produces  perforation.  This  ulcei^ation  is  usually  marked  by  acute 
localised  agony  in  the  part  aflected,  much  aggravated  by  the  contact  of 
instruments.  I  remember  meeting  with  it  once  in  a  case  of  stone,  where  it 
persisted  long  after  the  removal  of  the  calculus  (which  was  a  very  small 
one)  by  a  single  sitting  of  lithotrity,  and  ultimately  proved  fatal  by  pysemia. 

In  these  cases  of  cystitis  with  hypertrophy  the  cavity  of  the  bladder  is  Contrac- 
usually  contracted,  and  often  very  much  so.     But  there  are  many  cases  of  JSataUoQ 
passive  obstruction  in  which,  on   the  contrary,  the  bladder  is  simply  dis-   of  the 
tended  and  much  thinned.     '  This  condition  occurs  not  in  stricture,  but  in  ^^' 

those  cases  of  enlarged  prostate  where,  by  reason  of  the  size  of  the  prostatic 
mass  implicating  the  muscular  apparatus  at  the  neck  of  the  bladder,  the 
viscus  is  incapacitated  from  contracting  and  sufiers  passive  distension.* — 
Thompson. 

The  treatment  of  cystitis,  like  that  of  all  surgical  affections,  to  be  rational  Treatment, 
and  successful,  must  be  guided  by  a  knowledge  of  its  cause.  In  the  rare 
cases  where  no  cause  can  be  ascertained  the  treatment  must  be  directed  to 
soothing  irritation  and  removing  pain.  For  these  purposes  rest  in  the 
horizontal  posture,  warm  fomentations,  warm  hip.baths,  and  opiates  by  the 
mouth  or  as  suj)positones  are  very  useful.  In  acute  or  subacute  cases  the 
application  of  leeches  or  cupping  the  perinieum  is  extremely  beneficial. 
The  bowels  ar^  to  be  kept  open  without  purging.     Hyoscyamus  in  large 

*  Sir  B.  Brodie's  works,  vol.  ii.  p.  466. 
3  B  2 
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doses  is  often  of  great  serWc^.  The  other  medical  means  ranst  be  regulated 
by  the  acuicnoss  of  the  attack  and  the  condition  of  the  nrine.  If  the  Utter 
be  acid  and  the  attack  moderately  acat«,  no  gt>od  con  be  done  by  local  inter- 
ference,  nor  by  the  administration  of  the  mineral  acids  ;  in  fact,  alkaline 
carbonates  may  sometimes  be  given  with  advantage. 

Unt  in  ordinary  cases  the  attack  is  not  acute,  nor  is  there  aoy  doaVit 
about  its  cause.'  The  presence  of  a  8trietiire»  an  enlarged  prostate,  a  stone, 
a  gonorrhcea,  or  an  injury  of  the  spine  at  once  points  ont  that  the  cystitis  m 
bnt  a  symptom,  and  tliat  its  cure  must  depend  on  the  surgeon's  success  m 
removing  the  cause  on  which  it  depends.  Still  even  when  this  is  impossible^ 
much,  as  Sir  B.  Brodie  remarks,  may  be  done  towards  relieving  the  afiectiou 
of  the  bladder.  In  cases  which  are  purely  chronic,  accompanied  by  copious 
secretiun  of  mncus,  but  with  little  irritation,  and  in  which  after  death  the 
bladder  will  hv  fiMind  mtbm'  dilafeil  than  contraeted,  and  thin  ratht^r  than 
hypertntphicd,  a  condition  to  which  the  term  catarrh  of  the  bladder  is 
pro]>erly  applied,  nmch  good  is  done  by  washing  the  bladder  out  and  by 
injections  acidulated  with  nitric  or  snlphtinc  acid.  The  exhibition  of  diluent 
or  demulcent  dninghts  in  tolerably  large  quantitieSj  or  in  some  cases  the 
balsams  or  turpentines,  is  followed  by  improvement.  In  catiirrh  of  the 
bladder  the  favourite  remedies  are  the  decoction  of  nva  nrsi,  or  pareim 
brava,  or  a  comliination  of  the  two ;  in  cases  where  there  is  somewhat  more 
inflammation  large  doses  of  the  decoction  of  triticurn  repens,  m*  a  smaller 
quantity  of  buchu  may  be  j^ivt-n  ;  iilkuliea  and  opiates  being  combined  with 
these  as  circumt»tanccs  demand.  Sir  II.  Thompson  quotes  with  appri>bfttKm 
a  prescription  of  Dr.  Gross :  one  ounce  and  a  half  of  the  leaves  of  the  nva 
ni-si  and  half  an  ounce  of  hops  aiv  infused  for  two  bonrs  in  two  pint«  of 
boiling  water  in  a  covered  vessel,  a  wine-glassful  to  be  taken  sevei*al  times 
a  day.  Tlie  mere  demulceufa  arc  used  chictly  as  vehicles  for  other  medicines 
and  as  diluting  the  urine;  such  are  barley-water,  gam -water,  decoction  of 
mallows  or  of  Irish  moss,  b*nae©d-tea,  <Sbc,  Caution  is  to  bo  observed  in 
estimating  the  reaction  of  the  urine.  It  does  not  follow  iK'canse  the  urine 
when  fmssed  is  alkaline  that  the  secretion  is  id  kali  ne.  Acid  urine  coming 
into  an  inHamed  and  irritable  hUiddcr  will  cause  it  to  secrete  alkaline  mucns, 
the  decomposition  of  which  soon  turns  the  secretion  alkaline.  In  such  cases 
there  is  genendly  obstruction,  and  the  secretion  may  be  best  made  healthy 
by  removing  the  obstruct  ion,  washing  out  the  bladder,  and  administeriiig  a 
Bolnble  alkali,  such  as  the  citnite  of  potash* 


Veiiico-in- 
teslinil 


This  may  be  the  place  to  mention  the  occasional  (though  fortunately 
mre)  occurrence  of  a  tisUdoue  communication  IxHwei^u  the  bladder  and 
some  part  of  the  inteatinal  tube.  This  painful  symptom  is  found  nsuany 
in  cancer,  hut  tlieie  are  insLinces  (of  which  1  have  recoixied  a  very  re- 
markable one '  )  in  which  tlie  formation  of  the  opening  seems  doe  U^ 
common  ulcemtion  of  the  bowel.  It  occurs  usually  in  the  male  sex,  but 
Botnetimes  also  in  the  female.  The  communication  is  either  with  the  largo 
or  small  intestine.  The  appcanmce  and  odour  of  the  urine,  and  probablj 
the  pain  in  the  part,  first  attract  the  patient's  attention,  and  then  the  feecaJ 
matter  can  be  detected  either  with  tlie  eye  or  the  microscope.  As  the 
opening  enlarges,  and  especially  when  the  large  bowel  it;  the  seat  of  the 
fistula,  masses  of  solid  fax'es  pass  into  the  bladder,  causing  obstruction  af 

*  *Mod.  Cbir.  Tmiw./  vols.  xlix.  nnd  L  See  also  Jklr.  PonaoH'i  and  Mr.  Ch«rl«t 
H&wkios'fl  CASOH  there  refurrtxl  to. 
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the  urethra,  and  probably  forming  the  nnclens  of  a  phosphatic  ntone.  In 
such  cases  the  lumps  must  be  broken  up  witli  a  lithotrite ;  and  if  on  careful 
examination  the  surgeon  is  satisfied  that  the  communication  is  with  the 
sigmoid  flexure,  the  descending  colon  should  be  opened.  This  operation 
was  performed  in  the  case  under  my  care,  and  with  temporary  success.  The 
patient  was  much  relieved  and  was  about  to  resume  his  ordinary  avocations, 
when  a  relapse  took  place  in  an  even  severer  form,  and  he  died  fourteen 
months  after  the  operation.  The  cause  of  deatli  was  found  to  be  the  for- 
mation of  a  similar  communication  with  the  csDCum,  the  original  opening 
between  the  bladder  and  sigmoid  flexure  having  closed. 


DISEASES  OP  THE  PROSTATE. 

Acute  inflammation  of  the  prostate  is  generally  a  consequence  of  gonor-  Acute  in- 
rhoea,  but  may  be  caused  also  by  injuries,  (one  of  the  most  frequent  being  ^*"™*^ 
rough  catheterisation),  by  inflammation  of  the  bladder,  by  stricture  setting  up 
inflammation  of  the  urethra  behind  the  obstruction,  by  the  application  of 
caustic,  and  by  the  lodgment  of  calculus. 

The  symptoms  of  acute  prostatitis  are  rigors,  feverishness,  pain  and  irri- 
tation in  making  water  with  frequent  calls  to  do  so,  pain  in  defalcation ,  and 
pain  radiating  from  the  loins  down  the  back,  thighs,  and  perin«)um.  If 
there  is  any  tendency  to  piles  they  will  probably  show  themselves,  on  exami- 
nation by  the  rectum,  and  this  examination  is  found  to  be  very  painful ;  the 
prostate  is  swollen,  hard,  hot,  and  very  tender  ;  and  if  a  catheter  is  passed, 
there  is  acute  tenderness  of  the  prostatic  part  of  the  urethra.  There  will 
probably  be  some,  pus  in  the  urine  from  inflammation  of  the  prostatic  urethra, 
even  irrespective  of  abscess,  which,  however,  is  very  liable  to  form.  This  is  prodtatic 
marked  by  the  continuance  of  the  feverish  condition  for  several  days  with 
rigors,  tension,  and  pulsation  in  the  region  qf  the  perinteum  and  bladder. 
The  difficulty  of  passing  water  will  also  probably  increase.  Examination  with 
the  finger  will  now  prove  that  the  hard  prostatic  tumour  has  given  place  to  a 
soft  swelling  in  which  perhaps  the  surgeon  may  detect  fluctuation,  though 
from  the  awkward  position  in  which  it  lies  for  palpation  this  is  not  always 
possible.  These  abscesses  are  not,  however,  always  situated  inside  the 
capsule  of  the  gland,  for  very  similar  syniptoms  are  caused  by  suppuration 
around  it — periprostatic  abscess. 

The  diagnosis  of  acute  prostatitis  is  not  usually  difficult  if  attention  is 
paid  to  the  course  of  the  symptoms,  and  the  disease  usually  has  a  favourable 
issue.  It  generally  subsides  of  itself,  on  the  withdrawal  of  irritation,  or 
under  treatment,  or  else  runs  on  to  abscess,  which  bursts,  with  free  discharge 
into  the  urethra  and  ^  sudden  relief  to  the  symptoms.  But  things  may  not  go 
on  so  happily.  Sometimes  acute  inflammation  leaves  behind  it  the  trouble- 
some symptoms  of  chronic  prostatitis,  and  I  have  seen  one  striking  case  in 
which  an  abscess  neglected  and  overlooked  proved  fatal.  The  patient,  a 
young  man,  was  admitted  into  hospital  in  a  feverish  and  semi- unconscious 
condition,  and  was  placed  under  the  care  of  the  physician,  as  suffering  from 
fever.  A  gimbrrhcoal  discharge  being  detected  the  surgeon  was  called  in  ; 
but  ho,  not  suspecting  any  connection  botwetm  the  gonorrhooa  and  the  fever, 
made  no  accurate  examination.  The  patient  soon  died,  and  upon  post-mortem 
examination  no  disease  whatever  was  found  except  an  unusually  large  pro- 


abscess. 
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static  abscess,  and  the  inference  was  irresistible  that  if  tbia  bad  l:>eeti  detected 
and  fredy  opened  bis  life  might  liave  been  preserved, 

Tbe  treatment  of  acnto  prostatitis,  Ixjfore  abscess  has  formed,  ct"»nsTsts  in 
tbe  very  free  application  of  leeches  aronnd  the  anus  (or  even,  if  it  can  bo 
tolerated,  inside  tbe  bowel)  with  fre^iiient  bipbatbs  and  constant  warm  fomen- 
tations to  tbe  porinanim,  combined  witb  tbe  modenite  use  of  antimony  if  tbe 
patient  is  yoang  and  strong"^  and  free  purging.  If  retention  of  urine  takes 
place  a  catheter  mnst  he  passed  ;  otherwise  it  is  very  undesirable  to  irritate 
the  parts  in  any  way.  But  on  the  first  indication  of  suppuration  an  incision 
must  he  made  into  the  softened  part.  This  is  best  done  from  the  rectum.  It  is 
devoid  fjf  danger,  and  even  if  tbe  pus  is  not  foand  the  opening  will  probably 
i*elieve  tbe  congestion  and  the  pus  will  very  likely  make  its  way  soon  into 
the  boweh  Tbe  openir^^  is  best  made  by  putting  tbe  patient  under  an 
aiMt^stbetic,  passing  the  dnekbill  speeulnm  into  the  reetnra  in  the  lithotomy 
position,  and  fully  exposing  its  anterior  wall,  though  if  he  is  not  nervous  no 
ana-stbetic  is  absolutely  required.  Some  abscesses  (chiefly  I  believe  the 
penprost^itic)  are  not  perceptible  from  tbe  rectum,  but  fulness  and  tenderness 
may  be  made  out  by  palpation  in  tbe  perina^um.  In  these  cases  a  deep 
exploi'atory  panctnre  should  he  made,  witb  the  left  forefinger  in  the  rectum, 
and  if  pus  is  found  the  puncture  should  be  extended  into  a  moderately  free 
incision.  In  most  cases  no  further  ill  consequences  take  place;  but  in  excep- 
tional instances  the  abscess  bursts  into  the  nrethi'a  also,  and  a  recto-uretbral 
fistula  follows,  tbe  consequooces  of  wbieb  are  most  distressing,  and  it«  cur© 
very  difficult.  The  treatment  would  be  the  same  as  in  tbe  cases  where  a  similar 
distressing  event  follows  after  lithotomy  ;  but  I  must  allow  that  in  tbe  few 
cases  of  t!iat  complication  which  I  have  treated,  and  seen  under  the  treatment 
of  others,  tbe  result  has  Ix-en  disfippointing.  I  must  refer  to  the  section  on 
Lithotomy. 

Tbe  acnte  disease  may  leavo  the  pmstate  hardened,  somewhat  enlarged 
and  tender,  witb  irritable  bladder,  frequent  desire  to  pass  water,  with  some 
pus  in  the  urine— probably  frequent  seminal  emissions — weight  and  pain  in 
tbe  rectum  ;  some  tenderness  in  defieeation,  piin  in  sexual  intercourse,  and 
loss  of  power  in  propelling  urine.  This,  like  most  chronic  inflammations,  is 
best  treated  by  continuous  counter-irritation.  Sir  II.  Thompson  recommends 
the  continuous  counter-irritation  of  the  perina^um  with  nitrate  of  silver  or 
acetum  lytta%  and  the  application  to  tlie  prostatic  portion  of  the  urethra  of 
a  solution  of  nitrate  of  silver  ten  to  thirty  gniins  to  tbe  ounce,*  and  tbe 
administration  of  tbe  bromide  and  iodide  of  potassium  witb  tonics,  change  of 
air,  and  seabathing. 

Bat  it  must  be  recollected  that  very  similar  symptoms  may  follow  on 
prostatic  irritation  and  discbarge,  the  result  of  gleet  or  of  syphilis.  Tbe 
subject  of  prostatic  discbarges  and  their  treatment  is  not  as  yet  completely 
underst4X)d.  Mr.  Lee  has  lately  published  some  interesting  lectures  on  this 
topic  to  which  I  would  refer  the  reader.  (*  Lancet, '  1875,  *  Lectarea  de- 
livered at  tbe  Hoyal  College  of  Surgeons.*) 


priislalci 


Enlargement  of  tbe  prostate  gland  is  an  aflection  of  old  nge  ;  not  that  all, 

*  A  catheter  syrini^e  is  msinufticliircd  with  n  inBtnn  in  tbo  stem  iin<l  nn  eye  at  the  n»W 
Tliia  ig  fiilud  like  an  orflinnry  8yiinpr*».  iht^  distini'O  t^mhich  the  piston  is  withdmwti  only 
pcrmitliiig  it  to  tnke  up  »i  smnll  fjnnnlity  of  tho  j^olution.  Thon,  whr*n  it  has  nrnvi^l 
dcHirf<l  ti[.ot  (which  is  iiiiiily  known  !.}  the  iiatietit  ^stnpntions),  thy  piston  h  slowly  4Jc| 
whiU^  Ihtt  ev€»  >«  niadi'  to  rotAto  ronn«l  tln'  crrcnnifercnoe  of  the  uroilim. 
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or  the  majoriiy  of  old  people  saffer  from  this  affection  ;  bat  that  it  only  occnrs 
after  the  middle  of  life.*  It  consists  either  of  a  hypertrophy  of  the  prostate 
itself  (Fig.  349)  or  of  a  tumour  developed  in  the  neighbourhood  of  the  gland, 
but   separated   from  it  by  a  capsule  of   fibrous  tissue  (Fig.  348),  or  of  a 

combination  of  the  two.     The  enlargement 

very  often  affects  the  whole  o(  the  gland, 

sometimes  only  one  side ;  sometimes  it  con- 

sists  chiefly  of  an  abnormal  development  of 

the  central    portion — the   uvnla  vesicae,  or 

third  lobe,  as   it  is   called.     The    separate 

tumours    consist   of    tissue    bearing   great 

resemblance  to  that  of  the  prostate  itself, 

but  not  perfectly  developed,  just  as  in  the 

adenoid  tumours  which  have  a  similar  rola- 

'^-iol^^ctL'^irw^'.oS  r,'nr„:S,tirou'r';  tlon  to  tho  female  breast.     Sometimes,  as  in 

3^ffir«5^r«.d'tc°nV"n«"'?he"L!  ^ig.  350,  the  enlarged  prostate  is  also  nicer- 

at  ion  of  the  •  thini  lobe.'  This  tumour  ated  on  its  surfacc,  and  often  in  old  acre  either 

coiistl«ted  of  capcal  pouches  fllle<i  with  cpi-  ,            ° 

theliiini,  an<l  connected  togctlier  by  fine  With    Or  Wlthout   SUCh    ulceration    the    veiUS 

fibroid    tissue.     There   were    the    uhuoI  ji-i                 xxii/           ii«i            \ 

symptoms   of   enlarge*!   prostate.     Tho  arOUUd  the  prostatC  gland  (prostatic  plcxUS) 

phtodfand  aTthe^^-mortom  eS^Jilll    bccome  cngorgcd  aiid  bleed  into  the  bladder. 

tion  was  found  fuU  of  purulent  urine,    j    y,«vft     mppti    fhfl    nrinp    nlmnaf    Vilnnlr    wifVi 
The  uretcre,  pelves,  and  Infnndibula  of    ^    "*^®    ^^®"   ^'^®    uriue    aimOSt    DJaCK    Wltn 

the  kidneys  were  ciiiated,  and  the  kidneys  blood   for   many   days    together    from    this 

themselves  contained  numerous  small  iib-  J  J  b  t>  • 

scesj*€s.—Fn)m  tho  Museum  of  St.  George's  causc.     HaBmorrhaffc  from  the   prostate   is   Pf^^^nt'c 

Hospital,  tier.  xii.  No.  11  a.  -i       i  111  7.  1        baBmor- 

easily  known  by  the  absence  of  stone,  by  rhage. 
the  absence  of  all  previous  history  and  symptoms  of  cystitis,  by  the  sudden- 
ness and  copiousness  of  the  bleeding  (reminding  one  in  this  respect  of 
epistaxis),  and  by  the  enlargement  of  the  organ.  It  rarely  requires  any 
treatment.  If  it  does,  washing  out  the  bladder  with  acidulated  lotions,  and 
the  administration  of  internal  styptics,  as  acetate  of  lead  or  gallic  acid, 
would  be  indicated. 

The  first  effect  produced  by  enlarged  prostate  is  a  certain  degree  of  diffi-  Symotoma 
culty  and  straining  in  mating  water  which  is  most  perceptible  at  the  end  of  pr^tate. 
the  evacuation.  This  is  succeeded,  if  treatment  be  neglected,  by  chronic 
cystitis.  For  in  all  obstructions  to  the  flow  of  urine,  a  certain  amount  being 
constantly  left  in  the  bladder,  the  walls  of  the  bladder  are  continually  irri- 
tated ;  the  urine  as  previously  explained  becomes  turbid  and  alkaline ;  tho 
bladder  is  never  fairly  emptied,  and  some  of  the  residue  of  the  urine  must 
always  be  left,  by  which  the  irritation  is  kept  up  and  propagated.^  Then,  if 
the  obstruction  continues  unrelieved,  all  the  usual  sequelse  may  ensue,  dilata- 
tion of  the  urinary  passages,  and  uraemia,  inflammation  of  the  ureters  and 
kidneys,  and  pyelitis,  and  in  either  case  npeedy  death. 

The  diagnosis  is  generally  very  easy.     The  patient  at  first  believes  him-   Diagnosis, 
self  to  have  stricture,  and,  of  course,  he  may  have  both.     But   a  case  of 
uncomplicated  enlargement  of  the  prostate  is  very  easily  distinguished  from 
one  of  stricture.     The  patient*s  age  and  the  absence  of  previous  history  of 
stricture  makes  the  diagnosis  of  enlarged  prostate  most  probable,  and  this  is 

*  Tho  researches  of  Sir  U.  Thompson  (*Syst.  of  Snrg.,'  toI.  iv.  p.  917)  and  of  Dr.  MeFser 
render  it  probable  that,  .'nhirgcnient  appreciable  on  dissoction  exists  in  al>oiit  one-third,  and 
enlar(?onient  causing  symptoms  in  al>out  one-teuth,  of  males  over  fcixty. 

'  Surgical  writers  sometimes  \m*o  langunge  whicli  conveys  to  students  tho  idea  that  the 
same  urine  is  constantly  retained  in  the  bladder.  This,  of  courst»,  can  hardly  bo  intended, 
but  the  bladiler  is  excited  \o  inflammation  by  its  never  being  evacuated. 
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Trualment. 


The  proi- 


easily  confirmeiJ  by  exafEiiDatiou  froni  the  rectum,  wLeti  the  enlarged  proo<i 
tate  will  bo  felt  as  a  hanl  tmnour  pressing  down  into  the  bowel ;  or  by  paea* 
ing  nn  instrament  after  the  patient  has  made  water,  when  it  will  ha  fonnd 
that  tlKTe  is  iw  obstiicle  til!  tho  point  of  the  catheter  pass**a  under  the  yniljes, 
when  by  dtprtssiiig  the  Inindle  between  the  patient's  thighs  the  cathet-cr 
can  nsnally  bo  easily  made  to  ride  over  it^  and  all  the  more  so  if  a  fall- sized 
instrument  be  used,  which  is,  of  course,  the  direct  reverse  of  what  is  found  in 
stricture. 

Unless  it  has  been  long  neglected,  there  is  not  usually  much  difficulty  in 
dealing  with  prostatic  enlargement,  A  catheter  should  be  passed  daily  with 
all  possible  gentleness  ;  if  there  is  macli  muco-pu.s  in  the  urine  the  bladder 
should  he  washed  out ;  if  the  enlargement  of  the  gland  ia  considerable,  as 
indicated  by  the  large  amount  oi  residual  urine  in  the  bladder  after  the 
patient  has  emptied  it  as  ranch  as  he  can,  the  catheter  should  be  passed  more 
frequently,  two  or  three  times  a  day,  or  even  whenever  the  patient  wishes  to 
make  water.  The  catheter  should  not  be  tied  in  nnless  there  is  nnasual 
troubk^in  passing  it.  This  treatment  is  palliative  only,  but  I  am  under  the 
injpression  tliafc  it  docs  tend  to  pi'event  the  further  growth  of  the  disease, 
which  fJt^ems  to  be  quickened  by  irntation.  And  it  certainly  saves  the 
patient's  life  by  obviating  the  various  complications  which  otherwise  ensue. 
But  it  is  beyond  the  power  of  medicine  to  reduce  the  enlargement  which  hita 
once  formed. 

There  are  some  cases  (by  no  means  so  many  as  has  lx?en  taught)  in  which 

the    passage   of  an    ordinary    full- 
.jj^^-  sized  catheter   is   difficult,     Some- 

tiraos  this  deixnids  on  lateral  en- 
largement, which  may  be  detected 
by  exploration  per  rectum  .and  an 
appropriate  direction  given  to  the 
inHtrutaeut,  At  other  times  it  de^ 
pentls  on  the  urethra  being  really 
lengthened  and  pushed  up  into  a 
vertical  direction  somewhat  by  the 
tumour.  When  this  is  the  case  a 
*  prostatic  catheter '  must  l">e  passed 
in  order  to  reach  the  bladder.  Tliia 
is  longer,  and  haa  a  larger  curve, 
than  the  ordinary  instraraent. 

These    means    will    succeed    in 

tho  great   majority  of  cases.     But 

there  are  some   in   which  no  dor- 

terity  will  succeed  in  reaching  the 

hrgivi  im>st,io.   A  iV/rticm'^mnoTedfroni  the  Mt  bladder,  either  from  the  extent  of 

wuU  of  tht;  bra<Mt«r,  til  Khow  tb«  Teitloal  a«o?Jit  of  tbfl  r  i  • 

urethra  w  it  cuuts  Uvo  bladder.  After  feir  H,  Thunjp-   enlargement,  or  from  the  exist-ence 

of  false  pjissages.  In  such  cAist's 
it  has  l>een  recommended  (and  the  recommendation  is  endorsed  by  Sir 
B,  lirodie,  Works,  ii.  527)  to  fchrnst  the  catheter  through  the  subcitariee 
of  the  proHitate,  as  was  done  in  the  ca.se  from  which  Fig,  350  wftii 
taken.  But  this  proceeding  is  now,  I  think,  given  up,  at  lea^it  I  bavf* 
not  of  late  years  heard  of  its  being  dime.  When  the  enlargement  ij^  nut 
too  considemhle  and  the  bladder  can  be  felt  behind  i\w  prostate,  most  Bur- 
geons prefer  to  pimctnre  from  the  reclum,     I  caiuiot  .say  that   this  ap[)o%ni 
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[best  to  myself,  since  the  punctare  will  only  give   temporary  relief  and  the 
jsymptomB  may  recur.     It  is  quite  true  that  the  irritation  may  subside  or  the 

faUe    passage    may   heal    ninX  then 
the  surgeon  may  sncceed  again  in 
Jl^    f^  passing  the  catheter.    But  the  same 

advaotages  also  attend  what  I  con- 
ceive to  be  the  better  plan  in  these 
cases,    viz.  to  piinctnro  above   the 
/  pubes. 

This  la  an  operation  of  no  diffi- 
culty, and  I  beheve  of  little  danger, 
when  the  bladder  is  fully  distended, 
A  puncture,  or  small  incision,  is 
made  in  the  middle  line  immediately 
above  the  pubes ;  and  the  fat,  if  there 
^1  is  mnch,  may  be  broken  down  with 
-.-^^^^^^^^  ^^^  director  or  handle  of  the  knife, 

t  ^^^^^J^^m^i^^^^^^t^mWJ  Then  the  Bnger  will  feel  the  fluctua- 
ting bladder  and  a  common  trocar 
and  canula,  or  a  carved  one  if  at 

^ Vlo.  9m.    Qnai  «iilargen»st  md  ulceration  of  the  pn»-    hand,  IS  passed  in ,  and  a  piece  of  gntn 
tiit«^lAnd.    BetentiDn  of  urinfl  h»iriiig  token  plAc«  it         ji..  \   .r  i.        i        i-i. 

wu  rolI«Ti!d  bj  forcibly  thruitlng  a  catheter  throngh    CatllCfcer  pi^sed  through  tO  Steady  it 

rtSS^^^a^f  i^LS^T^^io^t;  tlr^  ^nd  prevent  its  slipping  oat.    After 

^'^Vr'^V^rpht'^f^S^T^t^^^  about  a  week  or  ten  days,  when  the 

tf^^'^.^TSl^:.,  ^^IS**""™^"""^^^^***^**  track  of  the  wound  is  consolidated, 

the   instrument  may  be   removed, 

cleaned,  and  changed.   The  advantage  of  this  punctare  is  that  the  cannla  can 

be  worn  permanently  with  little  or  no  inconvenience,  if  it  is  necessary,     A 

[  canula  provided  with  a  shield  and  stopcock   is  adapted,  and  the  patient 

removes  the  plug  when  he  want^  to  relieve  his  bladder.     He  is  thus  spared 

atl  the  annoyance  of  instrumentation.     The  bladder,  however,  must  be  kept 

I  carefully  washed  out. 

The  only  time  I  have  as  yet  had  occasion  to  perform  this  opei'ution,  the 

patient  (who  was  in  a  very  bad  state  at  the  time)  survived,  and  I  heard  of 

him  a  year  afterwards  in  good  health  and  still  wearing  the  canula. 

Cancer  only  rarely  originates  in  the  prostate  gland,  though  its  primary  Cftuccr  of 
occurrence  there  is  indisputable,  and  in  some  eases  it  remains  confined  to  the  J  .'  '"*"**" 
organ.  It  gives  rise  to  acute  pniu,  hoemorrhngt^,  and  fre^juent  micturition^  in 
fact  to  many  of  the  .symptoms  of  atone,  and  in  a  well-marked  instance  which 
occunx^d  in  my  own  pmetice,  it  was  not  till  after  repeated  examination,  and 
under  antesthesia,  that  I  fully  satisBed  myself  of  the  absence  of  stone  ;  bnt 
^tiie  distress  is  usually  evt^n  more  acute  than  in  st^^no,  and  the  wasting  and  loss 
Pbealtb  are  striking  phenomena.  There  is  more  pain  also  in  neighbouring 
partjs  than  is  usually  felt  in  stone  in  the  bladder.  When  the  tumour  has 
grown  considerably  it  may  be  possible  to  assure  oneself  of  its  nature  by  ex- 
amination from  tlie  rectum  ;  but  at  firat  it  will  simulate  the  ortlinary  enlarge^ 
ment  of  advanced  life,  and  these  cases  almost  always  occur  after  middle  age.* 
Tbe  cancer  is  of  the  ericephaloid  variety  and  may  spread  to  the  neighbouring 
organs,  or  may  afifect  the  inguinal  glands,  or  fragments  of  it  may  be  found  in 

'  Sir  n.  T}Ksnippf>n  .sayw  llmt  it  has  also  l>Pon  nottwl  in  efirly  ehiMbrjckl,  but  ibat  no  oifies 
I  on  ret'iirtl  bftwecn  tbe  n^esof  eiglit  mid  fi>rty-t>ne. 
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eptiiipftdiAfl, 


the  watrer— in  any  of  which  cases  the  diagnoRis  will  be  clear  enough.     Nathinjj 
can  be  donv  exrppt  to  palliate  the  patient's  sufteringfl  as  best  may  1m?. 

Tulwrcle  ia  found  in  tho  prostate  in  cases  wliere  the  whole  urioaiy  tract 
is  affected,  and  cysts  of  the  prostate  arc  spoken  of,  but  only  tis  cavities  formed 
by  prostatic  cnlculi,  which  will  be  described  later  on.  Hydjitids  have  been 
foand  lodg<^  in  the  neighbourliood  of  the  glond,  and  have  prodnced  reten- 
tion of  urine  by  pressing  on  the  bladder ;  but  the  condition  liardly  allows  of 
diagnosis  before  npcrafion/  The  indication  will  be  to  open  the  bladder  in 
the  most  accessililc  sitnation  on  failinej  to  piu^s  the  catheter.  Then  thenatnre 
of  the  case  w^ill  ]>robably  Iw3  rerngii ised»  when  the  hydatids  must  bo  frc*eljr 
evacuated  by  incision,  mid  :ill  reTnains  of  them  rn^ffiiPTiMy  washed  out. 


DISEASES    OF  THE   URETHRA. 


I 


There  are  enscs  of  congenital  obliteration  of  the  ui*etbra,  but  I  am  not 
aware  that  the  deformity  has  been  recotj^n'sed  dnrinj^  life.  In  fact  the  infant 
generally  dies  very  soon  after  birth,  otherwise  there  could  be  no  difficnlty  in 
cutting  down  to  the  seat  of  obstruction,  and  opening  the  posterior  part  of 
the  urethra,  which  seems  generally  natural. 

But  the  malformations  about  whii'b  iho  surgeon  is  usually  consnUcd 
are  hypo-  and  epi-spadias.  The  former  is,  in  its  minor  degrees,  a  very 
common  malformation,  and  one  of  no  conseqaence  whatever.  The  nretbra 
opens  on  the  lower  surface  of  tho  penis  at  some  distance  behind  the  natural 
position  of  the  mt^atus.  When,  as  is  most  usual,  tbi.s  opening  is  only  a  little 
helnnd  the  gians  the  potient  can  pass  water  natui-ally,  and  the  semen  will  b« 
lodged  tairly  within  the  vagiTia^  so  that  there  is  no  motive  for  surgical  inter- 
ference. The  prepuce  also  is  in  these  cases  nsually  somewhat  niis8ba|ied, 
forming  merely  a  large  flap  on  the  dorsal  surface  of  the  glans,  which  falls  in 
to  the  skin  of  the  penis  on  either  side^  but  docs  not  forra  a  complete  circle. 
HyprHpaditis,  however,  in  its  higher  grades  is^a  very  serious  infirmity.  Tiie 
nretbra  opens  at  the  root  of  the  penis,  the  urine  runs  down  over  the  thighs, 
so  that  the  patient  is  obliged  to  make  water  sitting,  and  the  semen  would  be 
dischai'ged  exiernally,  if  the  patient  vrere  capnble  of  sexna!  intercourse  ;  but 
this  is  seldom  the  cjise,  for  the  penis  is  bound  down  to  the  scrotum  by  a  tirni 
band,  which  becomes  very  perceptible  in  erection,  and  the  organ  carves  doivn- 
wards,  somewhat  as  in  chordee.  This  band  is  probably  the  remnant  of  the 
u  Df io velopcil  corpn  s  spongiosu m . 

Elaborate  attempts  have  been  made  to  remedy  this  deformity  by  plastic 
operations*,  hat,  as  far  as  I  tan  learn,  hitherto  without  success.  Three  seve- 
ral indications  have  to  be  fulfilled  ;  (1)  to  liberate  the  penis,  so  that  it  may 
assume  its  nntural  direction  when  erect ;  (i!)  to  form  a  new  urethra,  so  thai 
the  urine  and  semen  may  find  a  channel  to  the  glans  ;  nnd  (3)  to  close  the 
oriijinal  opening.  The  jwnis  is  accordingly  dissected  free  of  the  scrotum,  and 
rfdsed  up  to  the  jdnlomen.  The  neighbouring  skin  is  transplanted  fmm  the 
penis  and  scrotum  in  two  layers  laid  on  each  other  by  their  bk^eding-  mir- 
faces,  and  with  the  cutaneous  surface  of  tho  iuner  flap  turned  towards  the 
penis  to  form  the  new  urethra,  and  after  these  flaps  have  adhered  and  are 
liealed,  the  fistulous  orifice  is  refreshed  and  united  to  the  new  urethra,  a 
catheter  Ijeiug  kept  in  the  bladder.  1  lie  att<*inpt  is  worth  making  in  healthy 
boys  or  young  men,  and  it  is  said  to  have  lK*en  folKnved  by  partial  success, $c 
that  a  putieiit  previoutily  unable  to  etluet  an  entrance  was*  rendered  c%|^iabl«l 
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of  sexnal  interconrse,  bnt  the  fistalons  orifice  remained.  I  have  tried  the 
opei*ation  in  early  childhood,  but  should  not  feel  disposed  to  repeat  it 
at  that  ago.  A  very  guarded  opinion  mast  be  given  as  to*  the  possibility 
of  an  infant  afflicted  with  this  malformation  ever  being  able  to  beget 
children. 

The  opposite  malformation — epispadias — in  which  the  urethra  opens  on 
the  dorsal  aspect  of  the  penis,  is  very  much  rarer,  and  is  generally  accom- 
panied with  great  general  malformation  of  the  rest  of  the  external  genitals. 
In  its  extreme  degree  it  constitutes  the  extroversion  of  the  bladder  before 
spoken  of.  Attempts  have  been  made  here  also  to  put  the  parts  in  a  more 
natural  condition  by  plastic  operations.  In  fact  the  operation  which  I  per- 
formed for  extroversion  of  the  bladder  was  adapted  from  one  which  had 
been  practised  in  epispadias.  But  it  is  Very  doubtful  whether  any  good  can 
be  done  in  such  cases. 

Stricture  of  the  urethra  is  a  disease  which  is  very  frequent  in  every  rank  Stricture 
of  life,  but  of  which  the  worst  and  most  complicated  examples  are  found  uJ^t^lTrs. 
amongst  the  poor,  who  do  not  understand  the  gravity  of  a  complaint  which 
is  so  insidious  at  first,  and  who  very  often  have  not  the  time  or  the  means 
required  for  its  successful  treatment.  I  mention  this,  inasmuch  as  like 
hernia,  and  like  many  other  surgical  affections,  stricture  would  not,  generally 
speaking,  prove  formidable,  certainly  would  very  seldom  lead  to  death,  if  it 
were  made  the  subject  of  early  and  intelligent  treatment. 

The  cause  of  stricture  is  in  general  either  a  low  inflammation  of  the  Causes  of 
submucous  tissue  of  the  urethra,  or  cicatrisation,  the  result  of  an  injury.  A 
very  common  cause  of  stricture  seems  to  be  the  persistence  of  a  neglected 
gonorrhoeal  discharge,  and  some  surgeons  believe  (and  certainly  with  mach 
probability)  that  ulceration  of  the  urethra  in  gonorrhoea,  such  as  is  known 
to  occur  sometimes,  may  often  prove  the  starting-point  of  cicatnsation,  and 
so  of  stricture.  However,  speaking  generally,  it  is  impossible  to  prove 
anything  of  the  kind  ;  the  urethra  at  the  seat  of  stricture  displays  more  or 
less  of  induration  and  thickening  beneath  its  mucous  surface,  causing  con- 
traction of  its  canal,  but  no  snch  definite  band  as  we  should  expect  to  be  the 
result  of  the  cicatrisation  of  an  ulcer.  And  though  there  can  be  no  question' 
that  gonorrhoea  is  a  frequent  cause  of  stricture,  yet  in  many  cases  of  stric- 
ture it  is  impossible  to  trace  any  connection  with  gonorrhoea,  or  indeed  any 
cause  whatever. 

Another  cause  of  stricture  may  be  syphilis.  Fig.  352  is  taken  from  a 
case  in  which  the  healing  of  a  syphilitic  sore  led  to  stricture  at  the  meatus, 
and  I  have  introduced  it  also  to  show  how  great  destruction  is  sometimes 
allowed  to  take  place  from  a  disease  in  itself  very  readily  curable.  The 
simplest  means  would,  no  doubt,  have  sufficed  at  first  to  cure  this  stricture, 
which  was,  nevertheless,  permitted  to  lead,  through  years  of  agony,  to  the 
patient's  death. 

The  most  formidable  form  of  stncture  is  that  which  follows  traumatic 
rupture  of  the  wall  of  the  urethra,  after  a  fall  or  blow.  This  kind  of  stric- 
ture is  generally  in  the  part  which  passes  below  the  nrch  of  the  pnbes, 
although  occasionally,  from  blows  or  wonnds,  it  may  occur  elsewhere.  The 
resulting  cicatrix  is  usually  very  dense,  hard,  and  contractile,  so  that  even 
after  complete  dilatation  it  will  recur  again  and  again.  It  constantly  leads 
to  fistula  in  perinaco,  and  occasions  death  or  serious  complications,  in  spite  of 
the  most  judicious  treatment. 

The  most  common  seat  of  stricture  is  said  by  Sir  H.  Brodie  to  be  the 
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Btrietiire, 


inetiibi*aTioiis  portion  of  tlie  urethra.     The  researches  nf  Sir  H,  Thompson 

havo,  howevei\  provefl  that  in  the   majority  of  tlje  specimens  coritalneil  in 

mciscnms   the   constriction    is    rather    in    the 

bulbous  than  in  the  mcmbranoua  part,  bat  it 

would  be  hardly  posBible  to  detect  the  differ- 

ence   during   life.     Any   anterior    part  of  the 

canal  may  be  the  seat  of  stricture,  those  at  the 

meatus  {Fig.  352)  being  generally  the  i*esalt  of 

aecidonta!  cireumstanees.     ¥1^,    351    showg  a 


i 
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Forms  of 
»trieture. 


Fio.  afll .  stricture  of  the  urcthrm  atiout  three  Incha 
frfim  the  rucntus  nrinnriiis,  rormc?d  bj  n  bridle 
whlcb  iA  iMiiin  cr^wsUip  tin?  cannU  A  briiftk!  bi 
paaKd  In  above  nml  below  ibis  b]Hfl]<* ;  tbo  dilatA* 
tioa  of  the  <?anftl  Ubind  the  rtrictum  will  bo 
tiotlcod.— From  n  pirpanition  presented  bj  Sir  B, 
Brodic  to  tbo  Mufitium  itt  BL  Ooorgti's  UutsijitaL, 
8er,  3di.  No.  UK 


stncturo  m  the  spongy  portion  of  the  urethra.   Pro.  353,   stri'/tuno  at  uu>  oriflt*  ot  uw 
and  wnon  this  is  the  case  it  is  very  common  to 


whole  lUTjthrti.  ms-i  ^  >  t'  <i*ive  ulcrr*. 
tion  with  nl^  ti^^Mif^  of 

the  ptmit-,  for  with    V*f 

iilci?nit4.H]  urt  t  wurf  ikto 

Mvernl  perliiitail  *4bMt>.-<^,  llw  hUii- 
der  is  t'liomiooBlj  h;>7iertropbied  luitl 
the  kidDoji»  wpfv  mn-'h  aliNi^Unl. 
Tlie  nriiii>  wiia  of  conrse  alkatliMi  wad 
kwuled  v,ith  mucuM  Ati^  puc  The 
patient  die<\  ^lon  ofier  bis  «diniMlaii 
Into  ho«i^1IIta],  The  ftrictttra  of  tiM 
mciitufi  is  belie  v*il  to  have  bescn  om«sd 
by  ^  ayjibibric  Kirccontnu^tcd  two  utMl 
jiMmlf  ycftw  i)r«viou*ly.— St.  6eof^*s 
IIcxtpltAl  Mtuseuiii,  Ser.  itii.  N4^  60. 


find  another  farther  back.  Stritittiro  again  is 
said  to  bo  met  with  at  the  prostatic  portion 
or  neck  of  the  bla<ldcr,  hut  its  existence  la 
denied  by  the  best  authors.  Sir  H.  Thompson 
has  never  met  with  a  case.  Strictures  are 
occasionally  multiple,  Jolm  Hunter  spenks  of 
having  met  with  a  case  iti  which  there  wore  six:, 
but  it  iH  rarf;  to  find  more  than  two  or  thive. 

The  anatomical  forms  of  stricture  are  varloufl.  Fig.  351  shows  an 
example  of  w^bat  is  sometimes  calleti  the  *  bridle-stricture/  in  which  the 
obstacle  is  caused  by  a  bridle  or  band  stretched  across  the  canals  which  may 
with  great  probability  be  referred  to  past  nlccration,  as  may  also  be  those  (of 
which,  however^  no  example  has  fallen  under  ray  own  notice)  in  which  a  la- 
nated  fold  occupies  a  part  of  the  circumference  of  the  urethra,  such  an  is  ofien 
seen  in  tbc  rectum  after  the  healing  of  an  ulcer.  More  commonly  the 
obstraction  is  a  mere  narrowing  of  the  canal  at  the  part  affected,  as  if  by  i^ 
diajiliragm  placed  in  it,  the  *  annular'  stnclare.  (Fig.  3»^it3.)  Wlien  Uu^ 
diapliragm  extends  for  some  distance  under  the  mucons  membrane  on  either 
Bide  of  the  point  of  greatest  olistruction,  it  is  called  the  *  indurated  annular 
stricture,'  and  when  a  considerable  part  of  the  canal  is  constricted  it  is 
denominated  a  *  tortuons  '  or  a  ^cartilaginons*  stricture. 

The  practical  iniportance  fif  these  distinctions  is  not  very  great,  except  in 
regard  to  the  tibhfairles  which  may  be  experienced  in  the  forcible  dilatation 
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of  the  stricture.     But  it  must  tin  allowed  tbitt  so  much  is  stricture  (meaning 

thereby  real  or^nic  material  obHtruetion)  com- 
I   .  p Heated  by  spasmodic   action   of  the  muscles 

^^^^^^^^^  around  the  uretbra,  and  of  tbe  muscular  librea 

^^^^^^^^KK^^k  ^^hich  form  part  of  it^  that  it  in  often  very  diffi- 

m^^^^^^^^^  Jfw         G^^^  ^^  determine  during  life  how  fur  the  ob< 
H^^^^^^^^^jft  8truction   occupies  the   walls   of  the   tube,   bo 

^^H^^^^B^w  tliat   a   >^trieture   which   during   life  had  been 

^x^^^B^,?^  HuppoHed   to  extend   over  a  long  distance  has 

been  found  aPter  death  to  have  Iwetij  mechani- 
cally speaking,  insignificant. 


The    symptoms    of   stricture    are   at    fii*st  Hvmntoitu 
Himplj  mechanical  diliiculty  in  making  water,  and  iti 
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Fio.  ^3.  Ptrict!Ji\»ofthc«m'thra  A1-*»nt 
two-thinlii  <»f  lU»'  UiN'  is  cVH*^t  hy  a. 
dlttphmjirui  of  no  gctiit  tbii-ikne-^*.  In 
wliicb  a  small  cditcnlftr  hole  is  *<^n^ 
with  M  bristle  powsd  throutrli  it.— 
From  u  iMvptuntion  In  Uic  Mii£*c«in 

of  St.  Gcorxe'*  UoAtAiah  Sor.  xii,   ^^^^^   consequent  pmlonrration  of  the  lentrth  of  s^quelic, 

Ko.  Ma.  .  .  . 

-time  required  to  satisfy  tlie  calls  of  nature, 
with  (as  the  disease  advances)  some  sti-arning,  leading  very  likely  to  in- 
volunlaiy  discharge  of  some  of  the  contents  of  the  bowel,  and  prolapsus. 
Still,  thei'e  is  no  evidence  of  any  alt^eration  in  the  parts  not  innnediat4?ly 
implicated  in  the  stricture,  or  any  change  in  the  functions ;  and  tbe  disease 
is,  no  doubt,  easily  under  the  control  of  treatment.  But  if  it  is  neglected, 
other  gniver  symptoms  snpt-rvene,  which  are  partly  mechanical  and  partly 
vital  The  dithculty  in  micturition  nmy^pass  into  total  retention,  and,  with 
or  without  retention,  very  grave  ulterior  consequences  may  ensue.  Any 
obstr action  to  the  flow  of  urine  will  lead,  as  it  would  if  the  urinary  tract  were 
a  piece  of  lifeless  eliistie  tubings  to  gfwlual  loss  of  tone  and  distension  ctf  iLe 
part  behind  the  olistruction.  Thns,  in  every  such  obstniction,  whether  from 
impacted  calculus  (Fig.  377  p.  7^7)  stricture  (Fig.  352),  enlarged  pros! ate 
(Fig.  IM8),  tumour  of  tbe  bladder  (Fig,  347),  or  any  other  cause  apart  from 
the  results  of  vital  irritability,  the  consequences  would  be  dilatation  of  the  part 
of  the  uretbra  ludjind  tbe  obstruction,  of  the  bladder,  of  tbe  ureters,  and  finally 
of  the  pelves  of  tbe  kidneys,  leading  to  ahsorption  of  tbeir  cortical  structure, 
[iUBpension  of  the  secretion,  and  death  from  unemic  poisoning.  But  this 
8nppose«  the  absence  of  vital  irritability,  which  is  of  course  never  entirely 
the  ca.se.  Sometimes  even  in  so  muscular  an  organ  as, tbe  bladder  the  efleets 
of  pressure  overcome  those  of  irritability,  and  it  becomes  distended  and 
thinned,  Even  then^  however,  its  walls  are  inflamed  as  well  a.s  thinned  ; 
but  it  ifl  much  more  common  in  tbe  bladder  for  the  effects  of  irritation  to 
overcome  those  of  pressure,  so  that  tlio  walls  of  the  bladder  are  thickened 
and  lascicnlated,  and  its  cavity  perhaps  diminished,  or  certainly  not  in- 
creased. In  the  urethra,  on  the  contrary,  which  though  muscular  is  much 
less  so  than  tbe  bladder,  and  which  is  exposed  more  directly  to  the  action 
of  pfresaure,  there  is  almost  always  dilatation  behind  the  stricture  (unless  re- 
lieved  by  nlceration  behind  tbe  obstruction,  leading  to  urinar}^  fistula),  which 
in  stricture  of  the  meatus  inny  involve  the  whole  of  the  ureUira  (Fig.  352). 
But  along  with  this,  there  is  also  inflammation  of  its  walls,  leading  to  ulcera- 
tion nnd  absces.s  round  the  uretbra.  In  the  ui^eters  we  common Ij  see  only 
tbe  effeets  of  distension,  the  signs  of  inflammation  being  confined  to  some 
vascularity  of  the  mucous  membmne  not  nsually  perceptible  after  death. 
The  kidneys  are  as  often  affected  by  inflammation  as  by  distensionj  and  this 
shows  itself  generally  in  the  form  of  smalJ  abscesses  scattered  about  the 
secreting  structure  of  the  organ  (pyelitis)  sometimes  associated  with  vascu- 
larity of  the  lining  memhi'ane  of  the  pelvis  and  calyces  of  the  kidney,  and 
depending  on  inflaramation  spreading  up  the  mucons  tract. 


ConipJien- 
tioni  (if 
fiiricture. 

Fif*tiih  in 


Uriiwiry 


Extr«va- 
BAtiuD  of 


Hupturc  nf 
fiiu!  blivdiler. 


BestdeB  these  fatal  seqaeltB  of  sbricture  tbere  are  various  complications 
which  must  be  noticed. 

The  most  frt?queiit  is  fistula  in  pmnceo,  wht'ii  the  mucouB  surface  of  the 
urethra  gives  way  beliind  the  stricture  aud  allows  the  urine  to  nwike  itA 
way  towards  the  surface  gradually  (the  inflammatory  condensation  of  the 
tissues  around  preventing  extravasation  of  any  large  quantity  of  tirine/ 
autil  it  burrows  through  the  skin  and  the  water  passes  thi-ougb  tlie  un- 
natural chanuelj  sometimes  wholly  but  more  frequently  in  part,  somo  of  it 
escaping  also  frrim  the  meatus.  There  are  often  more  than  one  and  some* 
times  many  such  fistuke,  and  they  opeo  not  only  in  the  perinteum  bat  in  the 
penis,  scrotum,  buttock,  or  groin  also. 

When  the  ulceration  which  leads  to  the  escape  of  a  small  quantity  of 
wrinous  fluid  from  the  urethni  does  not  proceed  to  the  surface,  but  remains 
limited  by  inflammatory  exudation  (as  in  the  cavities  seen  in  Fig.  3»i2),  'a 
small,  hard,  extjuisitely  ]minful  swelling  rcsultiv  which  is  generally  situated 
in  the  pcrinieum,  and  hence  called  *  abscess  in  perinuoo ;  *  but,  as  it  may  be 
(as  in  the  fignre)  in  the  penis  or  even  in  the  groin,  the  more  general  name 
*  urinary  abscess,'  now  in  common  use,  is  l>etter. 

Or  agaiu,  instead  t>f  merely  giving  wa^  by  a  compamtively  slow  limited 
process  of  ulcei-ation,  the  urethra  may  yield  suddenly  and  entirely  to  tho 
pressure/  when  the  urine  is  poured  violently  oat  into  the  tissue  of  the 
pi^riuffium,  scrotum,  penia^  &e.  This  is  called  e^trnt^agation  of  urine.  If 
the  stricture  be  in  the  spongy  body  (as  in  Fig,  351)  the  urine  may  be 
effused  only  into  the  penis,  the  perimeum  being  unafft^eted,  but  this  16  rare. 
Generally  speaking,  the  stricture  is  at  or  about  the  bulb  of  the  urethra  and 
the  urine  is  eflf'uisod  between  the  triangolar  ligament  (Camper's  ligament  or 
the  superficia}  layer  of  the  deep  perinatal  fascia)  behind,  and  the  deep  layer 
of  superficial  Itiscia  in  front.  As  the  latter  mcnibmne  is  attached  on  either 
side  to  the  rami  of  the  ischium  and  pubcs,  the  eflused  fluid  caanofc  pass  on  to 
the  inner  sido  of  the  thighs.  The  attachment  of  the  same  membrane  to  the 
deep  fascia  around  the  lower  border  of  the  trans  versus  peri  uiei  muscle  prevents 
the  urine  from  passing  backwards  to  the  anus  and  buttock.  But  there  is 
no  obstacle  to  its  passing  forwards  to  the  scrotum^  penis,  and  abdomen,  and 
this  is,  accordingly,  the  path  it  takes.  As  the  inflamed  and  putrid  urine 
comes  into  contact  with  the  cellular  tissue  it  sets  up  acute  plilegmonous 
inEammationT  rapidly  running  on  to  gangrene  with  its  usual  concomitant  of 
low  typhoid  surgical  fever.  At,  or  just  below,  Poupart's  iigament,  the 
superticial  fascia  of  the  abdomen  adheres  to  the  deep  fascia,  i.e.  there  m  no 
subcutaneous  cellular  tissue,  or  very  little,  and  there  the  inflammation  ceasea  at 
lea'^t  for  a  time.  Ultimately,  it  is  said,  the  adhesions  which  connect  the  deep 
and  superticial  fascia  may  be  stretched,  and  the  inflammation  creep  down  the 
thigh  ;  but  this  must  be  verj'  rare,  as  the  patient  usually  dies  if  the  inflam- 
mation does  not  stop  before  this  takes  place. 

Finally,  a  still  more  terrible  catastrophe  may  occur^  the  rapture  of  the 
bladder,  followed  by  extravasation  of  arine,  probably  into  the  peritoneal 
cavity,  which  is  necessarily  fatal — or  into  the  pelvic  celhilar  tissue,  which  in 
all  probability  will  be  so,  This  is  a  very  rare  effect  of  stricture,  but  un- 
doubted examples  of  it  are  recorded.  It  must  not,  however,  be  taken  into 
account  in  the  prognosis  or  treatment  nf  a  case,  being  altogether  exceptional*  i 

Although  many  of  the  above-described  symptoms  are  vital,  the  orig^  and 
source  of  tlie  disease  is  purely  mechanical,  and  ao  must  its  treatment  be  i 

*  This  is  nhm  a':^ompi\nhl  hy  n  feeliuj?  of  sudden  relief  t**  the  pHinftil  sensation 
strniniog  under  which  th«i  piiti^nt  has  Wen  suffering,  and  u  deceptive  luU  oct'ur*. 
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first.   As  a  general  rule,  if  an  instrument  can  oiico  be  introduced  through  the  Treatment 
stricture  or  strictures  into  the  bladder,  the  case  becomes  at  once  amenable  to   ^^  "tjncture. 
treatment.     Nor  is  there  any  diflficulty  in  doing  this  in  an  uncomplicated 
.  case  of  recent  spontaneous  stricture.     But  in  old  neglected  cases  and  in  the 
worse  forms  of  traumatic  stricture  it  is  exceedingly  difficult,  and  in  some 
cases  impossible.     To  these  cases  the  term  ^  impassable  strictures '  is  applied. 

In  endeavouiing  to  pass  an  instrument  for  the  first  time  in  any  case  of 
stricture  its  features  should  first  be  carefully  studied.  We  should  in  the 
first  place  endeavour  to  exclude  the  idea  of  mere  spasm,  or  what  is  called 
spasmodic  stricture  (p.  762),  or  of  mere  prostatic  enlargement  (p.  743),  and 
satisfy  ourselves  that  the  case  is  one  really  of  organic  stricture.  A  reference 
to  the  above  pages  will  indicate  the  diagnostic  symptoms.  The  urine  should 
be  examined  (if  the  patient  can  pass  any)  to  show  the  state  of  the  bladder ; 
and  the  condition  of  that  organ  as  to  distension  should  bo  carefully  ascer- 
tained. When  the  bladder  is  considerably  distended  it  ris^s  up  from  the  j. 
pelvis  into  the  abdomen,  forming  a  definite  rounded  tumour,  perfectly  dull  tionofdu- 
to  percussion,  and  sometimes  rather  sensitive  to  pressure,  which  may  roach  ^Jj^^r. 
up  as  far  as  the  umbilicus,  and  which  can  be  felt  in  the  rectum  (unless  the 
prostate  is  very  much  enlarged),  and  fluctuation  ckn  be  communicated  to  the 
finger  in  the  rectum  by  tapping  on  the  abdominal  tumour.  When,  on  the 
contrary,  the  abdominal  muscles  are  merely  rigid  from  spasm  (a  condition 
not  unfrequently  mistaken  for  distension  of  the  bladder)  all  these  symptoms 
are  absent  except  the  sensation  of  resistance  above  the  pubes.  There  is  no 
definite  rounded  tumour,  no  dulness  on  percussion,  no  projection  in  the 
rectum,  and,  of  course,  no  fluctuation  thei-e. 

Besides  the  above  points,  it  is  desirable  (if  the  patient  is  a  person  whose 
answers  can  be  trusted)  to  know  what  has  been  about  the  usual  size  of  the 
stream  latterly  and  what  it  is  now,  since,  if  there  is  a  great  difflerence  within 
a  very  short  time  it  may  fairly  be  conjectured  that  a  good  deal  of  the  dysuria 
depends  on  spasm.  It  is  also  important  to  ascertain  what  if  any  attempts 
have  been  made  already  to  pass  an  instrument,  and  whether  they  have  been 
accompanied  by  much  pain  and  bleeding,  in  which  case  the  existence  of  a 
false  passage  maybe  suspected  if  the  instrument  failed  to  draw  ofi*  the' water. 

When  the  surgeon  has  reason  to  diagnose  the  existence  of  organic  or  per-  "  Catheter- 
manent  stricture,  an  instrument  should  be  passed  at  the  earliest  convenient 
moment.  This  need  not  necessarily  bo  immediately  after  the  case  is  seen,  for 
if  there  is  no  retention  of  urine  an  interval  of  rest  in  bed,  with  a  warm  bath 
every  night,  and  abstinence  from  any  recent  cause  of  excitement,  may  form  a 
good  preparative,  and  facilitate  the  introduction  of  the  catheter  or  bougie. 

Surgeons  vary  as  to  the  kind  of  instrument  which  they  habitually  employ 
at  the  commencement  of  a  case  of  stricture.  Some  prefer  the  common  metal 
catheter,  others  the  gum  catheter  with  or  without  stilet,  others  a  probe- 
pointed  or  simple  flexible  bougie,  others  a  solid  metal  bougie.  The  mutter 
is  more  one  of  individual  preference  and  of  habit  than  of  rule,  and  is  hardly 
fit  for  discussion  in  an  elementary  work.  But  whatever  instrument  is  used, 
dexterity  in  its  management  and  the  utmost  gentleness  in  its  introduction 
are  essential  both  to  the  comforf  of  the  patient  and  to  the  success  of  the 
treatment.  Dexterity  can  only  be  acquired  by  piuctice,  and  therefore  it  is 
of  the  utmost  importance  for  students  to  embrace  every  opportunity  of 
practising  the  passing  of  catheters  on  the  dead  subject  and  on  those  who 
require  the  passage  of  a  catheter  without  any  obstruction,  before  under- 
taking the  treatment  of  a  really  difficult  case.  In  the  natural  condition  of 
things  there  are  only  two  material  obstacles  to  the  introduction  of  an  in- 
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Btmmcnt,  viz.  liitcbing  the  poiot  in  one  of  the  kcnna?  of  the  urethra,  aud 
pi^essing  it  agtiinet  the  triangular  ligament  as  the  point  dips  niider  the  pubes. 
The  former  hitch  occurs  at  any  part  of  the  spongy  poHion,  very  commanlj 
near  the  meiitiis.  Both  can  easily  be  overcome  by  withdrawing  the  instru- 
ment a  little  and  allowing  it  to  find  its  own  way  without  the  nse  of  any 
force.  In  dexterous  hands  a  solid  instrument,  or  even  a  metal  catheter, 
appears  rather  to  drop  iato  the  bladder  by  its  own  weight  than  to  be  poshed 
into  it ;  and  this  dexterity  is  very  well  acquired  by  practising  on  the  dead 
subject  until  the  art  of  passing  the  catheter  easily  with  one  hand  us  perfectly 
familiar.  Though  the  difficulty  from  spasm  and  pain  does  not  exist  in  tho 
dead  subject,  yet  the  laxity  of  the  tissues  causes  a  difHculty  of  its  own,  and 
if  a  man  can  pasa  instruments  with  perfect  ease  on  the  dead  he  lin«  gained 
a  most  important  advantage  for  commencing  his  practice  on  the  Hving, 

Besiiles  iliesc  merely  mcchariiaU  ob.stiiclcSj  however,  the i*e  is  the  difficulty 
resulting,  particularly  in  nervous  peraons,  from  real  or  apprehended  pain, 
throwing  the  muscles  around  the  raemhi'anous  jmrt  of  the  urethiu  into 
spasmodic  action.  Tliis  sometimes  produces  contraction  of  other  parts  of 
the  canal  ;  but  as  a  rule  the  spasmodic  resistance  is  not  met  with  till  the 
point  of  the  catheter  passi^s  under  the  pubes*  If  the  instrument  be  gently 
held  (rather  than  pressed)  against  the  contracted  part  of  the  tul3e  the  spasm 
will  proiwibly  soon  relax  and  the  instrument  jump  into  the  blatlder  Catheters 
are  passed  either  in  the  erect  or  recumbent  position.  This  depends  in  a 
great  measure  on  the  circumstances  of  the  ease  and  the  habitual  practice  of 
the  surgeon.  Most  surgeons  prefer  to  pass  instruments  with  the  j:iatient 
stauding  against  the  wall,  perfectly  erect,  with  his  feet  rosting  agnlnat  the 
wall,  and  the  surgeon  suut'Cd  in  front  of  him  ;  but  if  the  patient  is  nervous 
or  utiaccnstomed  to  iriHtruments  lie  may  easily  faint,  and  tlie  surgeon  must 
be  prepared  for  that  event. 

When  aftor  experiencing  some  resistance  the  instrument  is  pressed  for- 
ward, makes  a  sudden  jump  and  remains  fixed,  while  the  patient  complainB 
of  jniin  and  loses  some  bloody  the  surgeon  mav  conclude  that  a  *  false  passage  * 
has  been  made.  No  further  attempt  to  pass  an  instrument  should  be  made 
for  a  few  days  under  these  circumstances.  It  is  rare  for  any  formidable 
symptoms  to  ensue,  for  the  false  passage,  being  valvular  towards  the  blailder, 
the  urine  does  not  find  its  way  intt*  it,  and  there  is  seldom  any  serious  bleeding. 

My  own  pi-aetice  in  eommencing  the  trexitment  of  a  case  of  stricture  is  fii 
to  use  a  very  small  gum  catheter  without  a  stilet.  If  this  passes  eiisily  I  taki^ 
a  larger  size  until  the  measure  of  tho  stricture  is  taken.  If  it  passes^  bnt  with 
much  difficulty,  it  is  best,  if  circumst4»ices  permit,  to  tie  it  in  for  a  coufile  of 
days  or  so.     If  this  is  tolerated  the  case  will  be  found  much  more  trjiclable. 

Tlie  two  most  common  plans  of  treatment  are  by  gradual  and  by  rapid 
dilatation.  In  the  former,  after  au  instrument  has  been  passed  once  or  twice 
of  .stricture,  on  successive  or  alternate  days,  the  next  larger  size  is  taken,  and  so  on  until 
in  a  few  weeks  the  stricture  is  dilated  so  as  to  admit  a  catheter  the  natural 
size  of  the  tul>e.  This  size  of  course  varies  in  ditferent  pei*sona.  In  prac- 
tice the  No.  10  of  our  ordinary  English  scale  may  be  taken  as  an  average,* 
The  patient  is  then  taught  to  pass  a  similar  catheter  for  himself,  and  tho 

'  The  normal  calibre  of  th©  male  urethra  is  generally  b«liovcd  t^  he  represented  by  a  tub 
alKJUt  otio  inch  in  circumference?.  Dr.  Fessenden  N.  Otit  of  NVw  York  believes  that  this  ii 
loo  low.  He  sjiys  that  he  hiis  met  with  two  cases  in  which  calculi  menauring  1 4  in.  iti  tbcir 
Urgent  iind  l\  to  1^  in.  in  tlicir  smallobt  circumfE^reiice  ptis^cd  without  any  iiicfbioo,  and  th^tt 
he  has  measured  wr^xhrm  even  Urprer  than  ibis.  HeaUo  figure*  an  instrument  for  meHsuring 
the  hize  of  the  urethnb  behiail  thu  meatus. — *Laticcit/ Jul)'  11,  J874.  But  ia  pmcticv  th« 
patieat  may  be  well  Batibfied  when  oven  Ko,  8  can  be  easily  introduced. 
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surgeon  gives  him  such  directions  as  to  the  frequency  of  passing  it  as  he 
thinks  fit,  once  or  twice  a  week,  according  to  the  apparent  tendency  of  the 
stricture  to  contract ;  and  he  is  to  be  told  that  although  after  a  few  years  it 
may  no  longer  be  necessary  to  do  this  so  often,  yet  that  it  is  dangerous  to 
neglect  the  occasional  passage  of  an  instrument  in  order  to  ascertain  whether 
there  is  any  tendency  to  renewed  contraction,  on  the  first  suspicion  of  which 
he  should  immediately  consult  a  surgeon. 

The  other  method,  by  rapid  dilatation,  is  one  which  has  been  long  a  Rapid  dila- 
favourite  plan  of  treating  stricture  at  St.  George's  Hospital,  and  which  gfnlSure. 
Mr.  Savory  has  recently  strongly  recommended  from  his  experience  at  St. 
Bartholomew's.*  It  is  a  very  convenient  and  very  rapid  method  of  treating 
cases  in  which  confinement  to  bed  is  not  objected  to  ;  and  is  therefore  pecu- 
liarly appropriate  to  hospital  practice.  As  much  progress  may  often  be  made 
in  the  dilatation  of  a  stricture  in  ten  days  by  this  method  as  would  have  been 
in  a  month  by  that  of  gradual  dilatation.  I  cannot  better  describe  the  plan 
than  in  Mr.  Savory's  words : — 

'  After  an  instrument  has  been  introduced  and  secured  the  patient  should, 
of  course,  lie  quiet — in  the  great  majority  of  cases  he  will  rest  most  comfort- 
ably on  his  back.  It  is  well  to  move  it  slightly  and  very  gently  in  the 
urethra  from  time  to  time.  This  g^ves  the  surgeon  additional  assurance 
that  all  is  right,  and  tells  him  at  once  the  degree  of  progress  that  has  been 
made  by  the  loosening  of  the  stricture.  The  instrument  may  be  either  with- 
drawn at  the  end  of  twenty-four  hours,  and  one  a  size  larger  introduced,  or 
it  may  be  left  for  two  or  three  days,  when  it  may  be  replaced  by  a  much 
larger  one.  As  a  rule  I  change  the  first  instrument,  if  it  be  a  small  one 
(No.  1,  2,  or  3),  at  the  end  of  twenty-four  or  forty-eight  hours,  when  I  can 
usually  pass  No.  4  or  5,  leiiving  that  in  for  two  or  three  days,  when  No.  7,  8,  '* 

or  9  can  be  easily  substituted.  As  to  change  of  instrument,!  am  chiefly 
guided  by  the  size  of  the  catheter  and  the  amount  of  snfiering  experienced 
by  the  patient.  A  large  instrument  may  be  retained  longer  than  a  small 
one,  and  the  withdrawal  of  the  original  instrument  and  the  substitution  of 
another  often  gives  relief  when  the  patient  is  restless.  Of  course,  patients 
vary  much  in  their  ability  to  bear  a  catheter  in  the  urethra.  To  some  it 
seems  to  give  little  or  no  trouble  ;  they  make  no  complaint,  feed  and  sleep 
well,  and,  in  short,  give  no  signs  of  disturbance  of  any  kind ;  while  others 
complain  very  loudly,  declare  their  utter  inability  to  bear  the  instrument 
any  longer,  and  urgently  demand  its  withdrawal,  sometimes  withdrawing 
it  themselves.  In  my  experience  these  latter  cases  form  the  exception  to  the 
rule,  and  even  in  these  I  think  the  difficulty  may  usuaUy  be  overcome.  In 
the  worst  cases  of  stricture,  where  only  the  smallest  instruments  can  be 
passed,  the  chief  difficulty  in  treatment  is  overcome  if  an  instrument  can  be 
retained  for  twenty-four  or  forty-eight  hours. 

'  In  my  opinion  the  mode  of  action  of  this  plan  of  treatment  contrasts 
favourably  with  that  of  any  other.  The  stricture  is  overcome — the  abnormal 
tissue  is  removed — by  constant  pressure.  The  great  influence  of  pressure 
in  producing  absorption  is  a  well-recognised  fact.  We  are  familiar  not  only 
with  many  physiological,  but  also  with  many  pathological  illustrations  of  its 
potency.  And  it  comes  in  very  happily  for  the  remedy  of  stricture.  When 
an  instrument  is  then  introduced  it  is  tightly  grasped  by  the  contracted 
portion  of  the  canal,  but  is  loose  and  free  elsewhere,  so  that  pressure  is 
brought  to  l>car  at  the  very  spot  where  it  is  required,  and  there  only ;  and  in 

*  Soo  *  St.  Bjirth.  ITosp.  Kc-jwrtK,'  vol.  ix. 
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proportion  to  the  amount  of  good  effected  la  the  degree  of  it«  action  redaceil. 
It  acta  not  by  mechanical  force,  but  bj  a  physiological  process.  Of  all 
methoilH  of  tii»atmcut  this  tLiidoiiS  the  mischief  iu  the  most  uataral  mADoer ; 
and  herein^  I  submit,  is  its  claim  to  be  considered  the  best/ 

The  dniwbacks  to  the  plan,  besides  the  confinem^ent  which  it  entails,  are  that 
in80m«j  pjttioiits  tlu'  retention  of  the  inatrnmeDt  causes  pain  and  inflammation, 
and  that  frerjuentlyj  it'  iifter- treatment  he  neglected,  the  reeontraction  is  even 
more  rapid  than  tiie  dilatation  has  been.  But  the  former  danger  can  easily 
be  guarded  against  by  carefully  watching  the  case  and  withdrawing  tho 
catheter  if  it  really  seems  to  be  setting  up  mist-hief,  of  which  the  condition 
of  the  urine  will  be  even  a  moi'c  trustworthy  guide  tlian  the  complaints  of 
the  patient.  And  the  tendency  to  recon traction  after  cure  can  easily  he 
obviated  by  a  somewhat  more  froqucnt  passage  of  the  catheter  than  is  needed 
after  gradual  dilatation. 

A  iew  directions  are  needed  as  to  the  mode  of  tjing  in  a  catheter.  This 
can  be  done  in  various  ways.  The  easiest,  though  not  the  most  secure, 
Im  t.iuddi^r.  is  to  tie  a  tape  round  the  end  of  the  catheter  with  a  clove-hitch,  or  to  pasa 
ta|>es  through  the  rings  miide  on  the  ends  of  catheters  which  are  in- 
tended to  ha  retained,  and  then  to  secure  tlie  ends  of  the  taj>es  under  one  or 
two  pieces  of  stnipping  rolled  circularly  round  the  penis.  The  iiisecurity  of 
this  plan  depends  on  the  loosening  of  tho  strapping  by  the  various  conditions 
of  erection  and  flaccidity  of  the  penis. ^  A  more  secure  plan  is  to  pass  the 
tapes  which  ht>hl  the  catheter  througli  the  8ul>stance  of  a  T-l>andage,  or  of  » 
broader  piece  of  tape  arranged  after  the  ujanner  of  a  T-haudage.  The  tap© 
attached  to  the  catheter  ought  to  be  loose  enough  to  allow  the  instrument  a 
httle  movement  iu  the  bladder,  but  tight  enough  not  to  permit  it  to  slip  out. 
The  T- bandage  should  be  as  tight  as  is  comfortable  to  the  putient, 

Mr.  Savory  believes  that  a  silver  instrument  can  be  as  conveniently 
retained  as  a  gum  catheter.  My  own  inclines  to  the  general  opinion  that  a 
floft  catheter  is  less  irritating  than  a  metal  lie  one  j  but  the  difieronce  is  cer- 
tainly not  very  great. 

The  same  instruraent  should  not  bo  left  in  the  bladder  too  long.  I  once 
saw  a  ease  in  which  the  i>rolonged  ri  tention  of  a  metal  catheter  in  the 
bladder  caused  ulceration  of  its  coats  and  perforation  leading  into  the  peri* 
toneal  cavity.  This  is  of  course  tgtj  rare,  but  it  is  very  common  to  se«  a 
catheter  become  coated  with  phosphatic  deposits,  and  this  increaaea  the 
irritation  of  the  blatlder. 

So  much  for  the  treatment  of  Btrictures  iu  which  the  t  athcier  can  bo 
piuised. 

Should  the  surgeon  be  unable  to  pass  any  instrnment,  the  treatment  of  the 
case  will  vary  accoixlhij^  as  there  is  or  is  not  retention.  When  there  is  not,  the 
attempt  will  be  put  otf  till  another  day,  the  patient  being  prepared  for  the 
renewed  attempt  as  above  prescribed  (p.  7r>l),  But  if  he  is  suflering  from  re- 
tention of  urine,  unless  the  bladder  he  distended  to  an  alarming  extent^  a  full 
dose  of  laudanum  (say  o()  or  40  drops)  shonhl  be  given  in  a  little  hot  w»t4;r, 
and  he  shoald  bo  put  into  a  hot  bath  until  he  begins  t<j  feel  faint.  Then  if 
the  retention  has  been  relieved  in  the  biith  (wliich  is  often  the  cose)  he 
should  be  put  to  lied  and  left  quiet  till  another  day,  otherwise  the  sni-geini 
should  ivy  to  intrr»dfic\'  (he  eiithetcr  whik!  tlie  patient  is  still  in  the  bath.  It 
tlnsntt<'mpt  ulsi>  fails,  eurefnl  exuminatioo  In  to  Ix-  made  to  ascert4vin  how  far 


Tp'iitmerifc 

of  ilJIpllH!!- 


*   l'i*T  privato  palictiU  wlio  hnw  to  wear  ii  caltiffttr,  ti  lifllo  np|>iii*:)tu»  in 
roujid  tJitj  |icniB,  with  rings  t»»  ifhiili  thr  cndjoti'r  is  ;itt.ulR*i|. 


8uM  lo  hnckk 


^A 


PUNCTURE  OF  BLADDER  PER  RECTUM.  755 

the  distension  of  the  bladder  has  gone  and  whether  there  is  any  sign  of  ful- 
ness or  great  pain  in  the  perinaeum.  If  not,  the  same  measnres  may  be 
repeated,  and  I  have  seen  cases  treated  witli  success  after  namerous  repeti- 
tions of  such  attempts ;  but  they  are  of  course  not  free  from  the  risk  of 
extravasation  of  urine  occurring  unexpectedly,  on  which  account  Mr.  Cock ' 
recommends  the  puncture  of  the  bladder  per  rectum  in  preference  to  per- 
severance in  the  attempt  to  pass  the  catheter  when  a  patient  and  sufficient  trial 
has  proved  fruitless.  At  any  rate,  at  some  period  or  other,  surgical  relief 
must  be  given.  Three  courses  are  open — to  puncture  the  distended  bladder 
from  the  rectum  or  above  the  pubes,  or  to  force  a  way  into  it  with  the 
catheter.  The  latter  (*  forced  catheterisation  *)  is  no  longer  employed,  except 
possibly  by  some  surgeons  in  cases  of  great  enlargement  of  the  prostate,  under 
which  heading  it  has  been  discussed. 

Puncture  of  the  bladder  from  the  rectum  is  a  simple  operation,  and  in  Puncture  of 
the  cases  which  I  have  seen  it  has  proved  quite  as  successful  as  the  condition  ^^^  ^^^  ^^ 
of  the  patients  permitted.  It  is  to  be  employed  in  impassable  strictures  at  rectum, 
such  a  time  as  in  the  judgment  of  the  surgeon  is  desirable.  It  must  be 
remembered  that,  even  allowing  that  ultimately  the  retention  of  urine 
may  be  relieved,  whether  instrumentally  or  otherwise,  before  extravasation 
occurs,  this  argument  is  not  of  itself  conclusive,  in  order  to  show  that  the 
operation  of  puncture  is  not  desirable,  since  every  hour  which  elapses  increases 
the  patient's  sufferings  and  the  inflammation  of  the  urinary  organs,  while  the 
repose  that  follows  the  puncture  is  of  course  complete ;  and  after  the  canula  has 
been  retained  some  time  in  the  bladder,  the  stricture  being  no  longer  irritated 
by  constant  straining  and  the  contact  of  inflamed  urine,  will  probably  become 
much  more  tractable.  The  matter  must  be  lefl  to  the  surgeon's  judgment, 
weighing  the  circumstances  of  each  case.  The  fact  that  no  case  of  stricture 
had  been  admitted  into  St.  George's  Hospital  which  was  held  to  require 
puncture  by  the  rectum  from  the  time  of  Sir  E.  Home  down  to  the  year  1852 
when  Mr.  Cock's  paper  was  read  at  the  Medico- Chirurgical  Society,  certainly 
shows  that  the  operation  is  not  often  rigidly  necessary  ;  while  the  fact  that  * 
it  has  been  very  frequently  performed  there  in  the  comparatively  few  years 
which  have  elapsed  since  that  date  proves  that  Mr.  Cock  succeeded  in  showing 
that  in  many  cases,  even  if  not  rigidly  necessary,  its  more  early  performance 
is  advisable.  The  operation  itself  is  done  thus.  The  patient  is  put  up  in  the 
lithotomy  position  and  had  better  be  narcotised.  The  surgeon,  being  pro- 
vided with  a  long  curved  trocar  and  canula  made  for  the  purpose,  examines 
the  bladder  with  great  care  with  his  left  forefinger  in  the  rectum  in  order 
to  define  the  posterior  border  of  the  prostate  gland,  and  to  make  himself 
sure  that  the  fluctuation  of  the  urine  in  the  bladder  can  be  felt  with  that 
finger  when  percussion  is  made  on  the  bladder  above  the  pubes.  Having 
ascertained  this  beyond  doubt,  he  passes  the  canula,  without  the  trocar,  up 
the  rectum  and  fixes  it  with  his  left  forefinger  just  behind  the  prostate  on 
the  place  where  the  fluctuation  of  the  bladder  is  felt.  His  assistant  holds 
the  shield  of  the  canula  in  this  exact  position  while  he  takes  the  trocar,  passes 
it  through  the  canula,  and  then  drives  it  into  the  bladder  with  a  decisive  plunge, 
as  though  he  wished  to  bring  it  out  through  the  abdominal  wall  above  the 
pubes.  There  can  be  no  risk  in  plunging  it  in  boldly,  if  the  bladder  is  well 
distended,  while  if  it  be  more  gently  introduced  it  may  either  not  perforate 
the  bladder  at  all,  or  to  so  short  a  distance  as  to  slip  away  again  readily.  It 
is  well  to  pass  a  long  piece  of  gum  catheter  through  the  canula  in  order  to 

'  -MftL-Chir.  TnniM./  vol.  xxxv.  p.  153. 
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fix  it.  more  securely  in  the  bladder,  and  it  is  (o  be  tied-in  in  mnch  tli©  same 
waj  as  a  caibeter  (see  p.  754).  The  cannla  ia  not  to  bo  stopped,  bnt  tbe 
nrine  can  be  cunducted  into  a  vcbsgI  below  the  bed  by  fixing  an  indiarabber 
tube  to  it;  otherwise  it  mnst  soak  into  oakum  or  tow,  which  is  to  be  ftt^quentlj 
changed.  After  seven  to  ten  days  a  cautious  attempt  RhoaUl  be  again  mn^lo 
to  pass  the  catheter,  and  if  this  is  successfm]  the  canula  is  to  be  withdrawn  ; 
otlierwise  it  may  be  left  even  for  ii»  long  as  a  month.  In  a  easo  ander  my 
own  care,  however,  it  became  necessary  to  withdraw^  it  afler  ubont  three 
weeks,  in  consequence  of  the  diarrhcea  caused  by  the  dribbling  of  water  into 
the  rectum,  although  no  inatrament  could  be  introduced.  The  patient,  how- 
ever, was  relieved  of  his  retention  and  was  satisfied  with  this  relief,  and  so  I 
lost  sight  of  him. 

Pinicinro  of  tlie  bladder  alwve  the  pnbes  is  not  usnally  necessary  in  < 
of  strietuix^  unless  when  they  are  complicated  with  extreme  enlargement  of^ 
the  prostate  gland.     Moderate  enlargement  of  the  prostate  does  not  preclnde 
the  possibility  of  puncture  per  rectum  as  shown  by  a  prejmration  in  ihi 
Museum  of  St.  George  *h  Hospital  from  a  patient  of  Mr.  Tat  am  in  whom  iho  ^ 
canula  slipped  out  accidentally  and  tbe  puncture  wavS  repeated.     No  difficulty 
was  experienced  either  time,  though  there  was  considenihle  enlargement  of 
the  prostate  gland.     The  operation  of  puncture  above  the  pubes  has  bc^eo 
described  in  speaking  of  enlarged  prostate. 
TTie  mpi-  The  aspirator  has  of  late  been  often  used  for  the  relief  of  stncturi?,  by 

""^^ 'iV  r  f  evacuating  the  bladder  above  the  pubes.  I  hope  it  is  not  merely  from  igoo^j 
ilic bUilder.  ranco  that  I  am  somewhat  sceptical  as  to  the  real  value  of  this  method  of 
puncturing  the  bladder.  No  doubt  it  will  afford  relief  for  the  time,  and 
without  any  serious  clanger  if  the  bhulder  is  much  distended,  but  the  punc- 
ture will  heal  immediately  and  the  relief  will  bo  transient,  in  severe  strict 
tui'es,  when  any  operation  for  puncture  of  the  bladder  is  required,  my  own 
impression  is  that  the  operation  through  the  rectum  will  ultimately  be  found 
to  he  tlie  most  serviceable.  At  the  sumo  time,  the  use  of  the  aspirator  is 
perfeetiy  rational,  and  further  expenence  will  teach  us  its  real  valae. 
Trt'atmeni  Sucb  IS  the  treatment  of  impassable  stricture  when  complicated  with 

of  imfMss  rt^tention  of  urine.  There  are,  however,  strictures  which  the  surgeon  finds 
tiiw  where  imf^us^;ab]e,  and  yet  there  is  no  retention.  In  such  cases  much  lime  and 
patience  should  be  enijiloycJ,  Rest  in  bed,  free  purgation,  and  the  constant 
use  of  the  warm  bath,  will  get  the  organs  into  a  quiet  state,  and  some  day 
the  surgton  will  succeed  in  reaching  the  bladder,  an  attempt  which  \9 
greatly  faeihtuted  by  amesthesia.  But  if  ha  does  not^  what  must  bt*  done  ?l 
The  jiiitient  is,  pcrhajjs,  free  from  retention  while  quiet,  but  is  liable  to  it  lit 
any  time  after  exercise,  exiiosure  to  weather,  drinking,  or  sexnal  interconrse^ 
and  his  life  is  made  a  torment  to  him  by  constant  inefiectual  instromentaiicm. 
For  such  eases  therc  is  no  resource  except  the  old  operation  for  strietni^ 
ciilled  Mil  Ixjutonniere,'  or  perinaeal  section,  which  must  be  carefully  disitn* 
guished  from  Syme*s  operation,  or  external  urethrotomy  on  a  grooved  staff,! 
operation  which  can  only  be  performed  w  hen  tlie  stricture  is  not  impassablo.' 
riTinical  The  operation  of  pcrinoeal  section  ia  thus  performed.     The  patient  is  to 

?^eciiun.         ]^^  secured  in  the  litliotomy  pt>sition,  the  perinieum  having  Ix^eri  shave*!.      A 
large  grooved  staff  is  to  be  passed  down  t^  the  anterior  face  of  the  stnctorc 

■  Mr.  Syme  usihJ  to  dwell  with  chamct^ristie  force  on  the  fmrt,  t»  which  aU  siirgvo&ft  of 
imic'h  oupericnoe  ui  urinary  (liftcaiti>ei  cotiriift  thnt  them  iipo  itviily  vtiry  few  f^tnctiirt^M  irhi< 
am  impji»S3ibI*^,  if  only  the  «ur^coii  is  «lexlf'roti»  afi»l   pnlit'iil.     The  riH»t'>*iry  far  {.trricu 
soction  oii^hU  to  wiy  Ibo  lonfit,  to  «M'ciir  vtry  nm^y. 
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and  carefully  maintained  in  position  by  an  assistant.  If  a  false  passage  is 
known  or  suspected  to  exist,  the  surgeon  must  take  the  greatest  care  to  ascer- 
tain that  the  staff  has  not  passed  down  it,  but  is  in  the  middle  line,  i.e.  in  the 
urethra.  If  there  is  a  fistula  in  perinoeo  through  which  a  director  or  female 
catheter  can  be  passed  into  the  bladder,  as  is  often  the  case,  it  facilitates  the 
operation  very  materially. 

An  incision  should  now  be  made  in  the  raphe  of  the  perinseum  in  nearly 
its  whole  extent.  As  the  incision  must  deepen  at  its  lower  part,  it  saves 
time  and  lessens  the  risk  of  losing  the  middle  line  to  make  this  incision 
boldly  by  placing  the  left  forefinger  in  the  rectum  as  a  guide ;  then  plunging 
the  knife  with  its  edge  upwards  deep  into  the  perinasum  above  the  finger,  so 
as  just  to  avoid  the  rectum,  and  cutting  outwards.  The  staff  is  then  to  be 
exposed  by  reversing  the  knife  and  dissecting  carefully  until  its  point  is 
reached.  Now  conmiences  the  difficult  part  of  the  operation — the  attempt 
to  find  the  posterior  part  of  the  urethra  by  a  dissection  conducted  along  the 
course  of  the  canal.  If  there  is  an  instrument  passed  through  a  fistulous 
passage  into  the  bladder,  the  posterior  part  of  the  urethra  cannot  of  course 
be  missed,  but  it  does  not  follow  that  the  dissection  will  bo  conducted  along 
the  urethra,  still  less  when  there  is  no  such  guide.  Indeed,  I  have  seen, 
after  death  from  this  operation,  anatomical  evidence  that  the  surgeon  had 
made  a  kind  of  artificial  urethra,  i.e.  had  dissected  along  the  side  of  the 
urethra,  leaving  the  stricture  on  one  side  only  very  imperfectly,  if  at  all, 
divided.  The  parts  should  of  course  be  held  asunder,  and  the  urethra  looked 
for  as  carefully  as  possible.  But  it  is  seldom  possible  to  see  any  distinction 
between  the  structures,  and  the  only  precaution  which  can  be  taken  is  to 
keep  steadily  in  the  middle  line  until,  possibly,  a  gush  of  urine  takes  place 
and  the  director  can  be  passed  into  the  bladder.  In  any  case  even  when  the 
surgeon  cannot  assure  himself  of  the  position  of  the  urethra,  it  is  always 
easy  to  reach  the  neck  of  the  bladder  by  putting  the  left  forefinger  on  the 
edge  of  the  subpubic  ligament — always  easily  felt  when  the  tissues  of  the 
perinaDum  have  been  divided  deeply  enough,  and  then  entering  the  knife 
below  it.  And  I  have  known  a  successful  issue  in  such  a  case,  though  the 
surgeon  has  not  been  conscious  of  exposing  the  vesical  portion  of  the  urethra. 
When  the  director  has  been  passed  into  the  bladder,  a  catheter  should  if 
possible  be  conducted  along  it  from  the  wound,  and  tied- in.  If,  however,  it 
is  not  possible  to  get  the  catheter  into  the  bladder  at  once,  the  opci-ation  may 
nevertheless  be  quite  successful  if  only  the  stricture  has  been  freely  divided. 
The  patient  should  be  left  alone  for  a  few  days,  and  when  the  parts  have 
consolidated  somewhat,  but  not  so  much  as  to  oppose  the  obstacle  of  cicatri- 
sation, an  instrument  will  probably  be  easily  passed  under  chloroform.  I  have 
followed  this  course  with  complete  success.  The  instrument  must  be  changed 
as  often  as  necessary,  at  first,  perhaps,  every  three  days,  and  afterwards  every 
five  or  seven  (an  anaesthetic  being  given,  if  it  is  absolutely  required)  until  the 
parts  have  completely  cicatrised.  And  after  this,  as  after  every  other  method 
of  dilating  stricture,  the  dilatation  must  be  maintained  by  the  constant 
passage  of  instruments. 

The  complications  of  abscess  and  fistula  in  perinaeo  are  unfortunately  Treatment 
very  common.     The  former,  however,  rarely  leads  in  itself  to  any  graver  ?'»l*c«i8 
consequence  than  considerable  pain  to  the  patient  and  confinement  to  bed  for 
a  time.     The  abscess  in  perinaeo  is  rarely  of  large  size.     It  commonly  forms 
a  small  hard  very  painful  lump  in  the  central  line,  much  too  small  and  deep 
to  permit  any  fluctuation  to  be  felt,  but  known  to  be  an  abscess  by  the 
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presence  of  striciare,  by  the  pain,  and  usually  also  by  rigors  and  otber  feverifth 
symptoms.  No  time  should  bo  lost  in  laying  it  open  ;  it  would  be  very 
repreliciisiWc  to  wait  until  the  matter  hns  come  forward^  and  till  the  surgeon 
can  feel  fluctuation.  The  patient  should  be  brought  to  the  edge  of  the  bed, 
placed  in  the  lithotomy  position,  and  a  deep  punctui'o  should  bo  mad©  with  a 
larieet  or  (better)  with  a  scalpel^  great  care  being  taken  to  keep  in  the  middle 
line,  when  matter  mixed  with  urine,  and  usually  very  foul,  will  be  evacuated^ 
to  the  great  relief  of  the  patient.  It  is  undesirable  to  tease  him  at  tirst  with 
instruments.  Tlie  urine  very  seldom  comes  through  the  wound,  for  though 
the  abscess  is  formed  by  ulcer'ation  of  the  urethra  its  small  orifice  is  generally  | 
closed  by  inflammation,  otherwise  the  pus  would  flow  out  by  the  urethra  and 
there  would  l)e  little  pain  and  no  pressure  on  the  tube,  or  increase  of  dysuria. 
Even  if  urine  do  esea|»e,  the  cure  of  the  stricture  will  soon  cure  the  fistula. 

Fistula  in  perimeo  is  generally  the  result  of  a  much  more  chronic  actioiLj 
than  abscess.  Their  origin  is  in  some  sense  the  siime,  only  that  of  nbfjccss  ia 
aceompanied  by  miu^e  irritation,  probably  frnm  the  greater  putridity  of  the 
urine;  while  the  listula  results  from  the  gradual  extension  of  ulceration  from 
the  urethra  to  the  surface  with  no  increase  of  the  obstruction,  and  few  if  any 
symptoms.  These  fistulaj  aeeompany  all  kinds  of  tight  strictures,  but  are 
piirtieularly  pnme  to  accouipany  the  ti'aumatic,  >vhich  are  the  tightest  of  all. 
They  have  been  known  in  such  wises  to  form  the  only  channel  for  the  urine, 
the  urethra  being  absolutely  obliterated.  Such  unnatural  channels,  however, 
can  never  properly  replace  tho  natural  urethra;  they  are  very  liable  to 
partial  obstruction  from  sabulous  deposit,  causing  low  inflammiitioYi  of  tli<> 
urethra  and  Itludtkr  behind  them,  and  they  are  a  source  of  great  discomfort 
to  the  patient,  by  incapacitating  him  from  passing  water  in  the  usual  manner. 
Their  cure  is  to  be  sought  in  the  restoration  of  the  proper  channel  for  the 
urine,  by  passing  cuthoters  increasing  gradually  in  size,  or  by  otherwise  dila- 
ting the  urethra  to  its  normal  exknt.  When  this  is  done,  the  fistula  will 
genemlly  close  of  itself.  If  it  does  not,  the  i-eason  usually  is  that  a  drop  of 
water  passes  into  the  urethral  end  of  the  fistula  every  now  and  then  and  keeps 
it  irritated.  The  best  way  to  prevent  this  is  by  instructing  the  patient  in  the 
use  of  the  catheter  till  he  can  easily  pass  a  full-sized  instrument  for  him- 
self. This  he  must  do  every  time  he  wants  to  make  water,  and  must  st-op  the 
end  of  it  with  his  finger  as  he  withdraws  it,  so  that  no  dix>p  of  urine  c-an  get 
into  the  month  of  the  Hstula.  This  plan,  if  sedulously  persevered  in  for  a 
week  or  two  can  hardly  fiiil  to  cure  the  fistula,  unless  its  persistence  dependftJ 
on  the  chronic  thickening  and  low  inflammatien  of  its  walls,  in  which  caaon 
the  tissue  should  he  destroyed  by  passing  a  red-hot  wire  down  the  fistula,  or 
by  passing  a  w  ire  down  tho  fistula  to  meet  a  catheter  passed  into  the  urethra 
und  then  connecting  the  wire  with  the  galvanic  battery,  or  sometimee  these 
fistuhe  heal  on  the  stimulation  of  their  walls  with  the  tinct.  lyttR>,  or  by  meaoi 
uf  a  probe  coated  with  tho  nitrate  of  silver.  In  some  very  rare  cases, 
plastic  operation  may  be  justifiable.  The  tissue  through  which  the  fistula 
runs  is  laid  open  freely  and  deeply  until  the  urethra  is  reachc»d,  a  grooved  stuffy 
having  been  previously  passed.  All  the  diyeased  tissue  which  ran  be*  recog^*^ 
nised  is  pared  awfiy  and  the  parLs  sewn  together,  a  catheter  being  kept  in  the 
bladder.     Such  an  operation,  however,  is  very  rarel}'  indeed  called  for. 

Urinary  fiatuju?  may  also  t>e  produced  by  other  causes,  sncli  as  the  impoc* 
tion  of  a  foreign  body,  a  wound,  as  in  hthotomy,  and  in  rare  cases  by  I  be 
bursting  of  an  abscesa  into  the  urethra,  I  once  saw  a  very  healthy -lookinif 
man  with  a  large  fistula  of  which   he  could  give  no  account,  except  that  it 
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appeared  to  him  to  form  after  prolonged  sitting  on  the  driving  box,  and  who 
certainly  had  no  stricture.  In  some  wonnds  or  injuries  of  the  urethra  the 
tube  becomes  completely  obliterated,  and  this  gives  rise  to  the  most  obstinate 
form  of  fistula. 

The  most  difficult  form  of  urinary  fistula  to  treat  is  that  which  opens  in  Ante^scro- 
front  of  the  scrotum,  called  on  that  account  *  ante-scrotal  fistula.'  It  is  caused  "«^"l«- 
usually  by  syphilitic  sores  on  the  skin  which,  having  become  phagedsBnic,  have 
opened  into  the  urethra,  or  by  sloughing,  the  result  of  accident.  The  main 
obstacle  to  their  closure  is  the  constant  disturbance  of  their  edges  by  the  vary- 
ing size  of  the  penis  in  erection,  and  this  is  especially  the  case  after  plastic 
operations,  for  the  sutures  which  have  been  put  in  seem  to  act  as  irritants,  and 
the  patient  is  very  liable  to  frequent  erections.  Patience,  however,  on  the  part 
of  the  surgeon  and  the  patient  will  usually  procure  their  healing  after  repeated 
operations.  I  once  saw  a  case  of  ante-scrotal  fistula  from  injury,  in  which 
thirteen  operations  were  practised,  and  ultimately  the  fistula  was  perfectly 
cured.  In  these  cases  it  is  well  to  dissect  up  the  skin  freely  around  the  fistula 
and  to  make  free  laterial  incisions,  so  that  the  edges  of  the  incision  may  meet 
over  the  fistula  without  any  tension  whatever.  It  may  even  be  necessary  to 
transplant  flaps  from  the  neighbouring  part  of  the  penis,  and  to  divide  the 
prepuce  freely  from  the  glans,  in  order  that  the  erection  of  the  penis  shall 
produce  as  little  effect  on  the  wounds  as  possible.  The  wound  is  to  be  united 
either  longitudually  or  transversely,  as  may  seem  to  produce  Ic^t  tension  on 
the  sutures.  The  evacuation  of  the  urine  is  very  troublesome  after  such  opera- 
tions. It  is  best  on  the  whole,  I  think,  for  the  surgeon  himself  to  pass  a 
metal  instrument  three  times  a  day  with  all  imaginable  care  not  to  disturb  the 
sutures,  and  to  stop  the  catheter  while  he  withdraws  it.  If  a  catheter  is  tied 
in  it  irritates  the  wound,  and  the  ui-ine  is  apt  to  dribble  away  beside  it. 

There  are  cases  of  urinary  fistula  with  stricture  in  which  the  stricture  can  Recurrent 
be  passed,  but  cannot  be  dilated.  The  patient  sufiers  constantly  from  rigors'   g^rf^ulJ^' 
after  the  passage  of  the  instrument,  and  any  progress  that  may  be  made  at 
one  time  is  soon  lost  again.     In  such  cases  the  stricture  must  be  divided 
either  by  internal  or  external  urethrotomy. 

Syme's  operation — ^that  of  external  urethrotomy  on  a  grooved  staff — is  Byrne's 
thus  performed.    The  patient  being  in  the  lithotomy  position,  a  'shouldered  *  of^extemal 
staff  is  passed  into  the  bladder,  viz.  a  staff  which  is  narrower  at  the  end  than  nrethro- 
it  is  in  the  st<jm.     We  may  suppose  that  the  end  which  passes  through  the      ™^' 
stricture  into  the  bladder  is  the  size  of  No.  1  or  No.  2  catheter,  while  the 
stem  is  the  size  of  No.  8  or  No.  10.     At  the  junction  of  the  two  parts  there 
will  be  a  projecting  *  shoulder,*  and  this  shoulder  will  necessarily  be  arrest-ed 
by  the  mouth  of  the  stricture.     A  groove  commences  on  the  shoulder,  i.e.  on 
the  thicker  part  of  the  staff,  and  runs  along  the  convexity  of  the  staff,  though 
not  quite  to  the  end.     The  surgeon  passes  his  left  forefinger  into  the  rectum, 
and  passes  the  point  of  the  knife,  with  its  edge  looking  upwards,  into  the 
raphe  of  the  perinroum  a  little  above  his  finger,  so  as  not  to  wound  the  rectum, 
but  to  open  the  perina?um  deeply  and  almost  expose  the  staff  in  the  urethra 
at  a  single  incision,  which  is  to  be  drawn  upwards  nearly  to  the  scrotum. 
The  shouldered  part  of  the  staff  with  its  groove  will  now  be  very  perceptible 

*  Those  rigors  are  in  some  cases  most  distressing.  They  are  apt  to  recur  whenever  an 
instrument  is  passed,  accompanied  by  a  definite  and  often  considerable  rise  of  tcmperatnre, 
and  great  malaise,  a  condition  sometimes  spoken  of  as  *  urethr.il  fever.'  They  are  best 
avoided  by  giving  the  patient  a  glass  of  hot  brandy  and  water  with  a  full  dose  of  laudanum 
in  it  and  wrapping  him  up  warm  in  bod  immediately  after  the  passage  of  the  instrument. 
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in  the  wound,  and  shonlci  be  iurtlier  exposed  if  nece&iary  by  a  lew  toncbes 
the  kniie.  Then  the  point  of  the  knife  is  t«:>  be  inserted  in  the  eomnienceinei 
of  the  groove,  where  it  is,  of  coarse,  in  front  of  the  stricture,  and  the  knife  id 
to  be  steadily  pushed  filong  in  the  middle  line,  so  long  as  any  resistance  is 
experienced.  The  at^ff  is  then  to  be  pushed  on  until  its  thick  portion  will 
pass  freely  into  the  bludder.  Crreat  care  must  be  given  to  this  part  of  the 
operation,  to  see  that  the  stricture  has  really  been  divided  quit©  freely  ciiongb» 
for  if  thia  has  not  been  effectually  done,  recorrence  is  almost  certain.  Then 
the  staflfia  to  be  withdrawn  and  a  full*  si  zed  gum  catheter  passed  irom  the 
penis  and  tied  in.  Thei-e  is  sometimes  a  difficulty  in  introducing  the  catheter 
after  the  withdrawal  of  the  stiitT.  This  may  be  obviated  by  passing  a  direol 
from  the  wound  into  the  bUdder  before  the  staff  is  withdrawn,  or  by  the 
of  a  staflT  in  which  the  shouldered  part  screws  on  to  the  thin  portion,  and 
when  the  etricture  has  been  divided  is  unscrewed,  leaving  the  central  part  to 
serve  as  a  conducting  rod,  over  whicb  a  large  catheter  open  at  the  end  is 
passed  dovn  and  the  rod  withdrawn.  But  alter  all  it  is  not  a  point  of  very 
much  importance  whether  a  catheter  bo  passed  into  the  bladder  immediately 
after  the  division  of  a  stricture  or  no.  In  a  few  days,  when  the  wounded 
parts  have  a  little  consolidated,  there  will  be  no  Jifficulty  in  jms8ing  the  in- 
strumont  (under  chloroform  if  nccesJiiiry)  if  only  the  stricturu  hn^  lieen  freely 
divided. 

Syme's  operation  is  now  used  chieHy^  if  not  entirely,  in  uasesof  vt^ry  hard 
traumatic  strictures  complicated  with  ti^tulie  in  perinaso.  Such  strieturea 
are  very  difficult  to  treat  by  gradtifil  dilatation,  or  by  rupture,  and  are 
hardly  amenable  to  internal  division,  though  there  is  no  harm  in  trying 
this  if  the  surgeon  thinks  fit,  But  the  fi-ee  divisiion  of  all  the  morbid 
tissue,  and  the  constant  rcitention  of  a  large*  si  zed  instrument  afterwards, 
certairily  afford  the  best  pTOspect-  of  a  cure,  after  which  constant  cathetcr- 
ination  must  not,  for  many  years  at  least,  he  neglected. 

Another  successful  method  of  treari ng  rebellious  strictures  which  admit 
the  introduction  of  a  small  instrument  is  by  what  is  generally  called  in  Eng* 
ofatrictui^.  liiiid  *  rupture*  of  the  stricture,  and  in  France  'forced  dilatation.'  This, 
however,  like  every  other  violent  method  of  treating  stricture,  should  be 
reserved  ouly  for  cases  of  exceptional  occurrence^  viz.  those  in  which  there  is 
unusual  stiflering  from  catheterisation,  or  in  which  no  progress  can  be  made 
in  dilating  the  stricturo,  or  the  patient  suffers  constantly  afterwards  from 
fever  and  rigors,  or  after  dilatation  tlie  stricture  immediately  recontract 
Numerous  plans  Itave  been  devised  for  this  end.  At  first,  the  simple  pi 
was  followed  of  passing  a  central  rod  and  shding  over  it  tubes  increasing  in 
size  till  the  desired  dilatation  was  reached.  This,  however,  is  a  very  impcr- 
feet  device,  since  the  tube  is  liable  to  catch  and  tear  the  mucous  membrane 
at  the  site  of  resistance.  Tvvu  loethods  are  now  employed,  in  each  of  which 
a  dilatable  instrument  is  tirsr,  passed,  consisting  of  two  blades,  attached  to  eiich 
other  at  the  point,  bat  se^mrable  in  the  rest  of  their  urethral  portion  and  fas- 
tened on  to  a  central  rod.  The  dilatation  is  effected  in  the  one  case  (Sir  H. 
Tboinpson's  plan)  by  luniing  a  screw  in  the  handle,  which  causes  a  small 
lever  to  project  from  the  central  stem  and  so  drive  the  bhides  asunder.  In 
tlio  other,  which  is  the  one  in  common  use,  a  tube  is  forc^^  down  over  the 
central  si  cm,  and  thus  separates  the  blades  to  the  required  extent.  This 
instrument  was  invented  by  a  French  surgeon,  M.  Perreve,  and  has  btten 
somewhat  modified  and  introduced  into  English  practice  by  Mr.  Holt,  whose 
name  it  generally  bears  in  this  country.     Mr,   Richardson  of  Dublin  and 
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others  have  also  raoditied  Perrove's  instrument.  The  great  risk  in  the  nso 
of  any  of  these  instruments  is  that  of  passing  it  down  a  false  passage.  In 
these  cases  of  obstinate  stricture  there  are  generally  false  passages,  and 
sometimes  the  instrument  slips  into  them  so  easily  and  they  run  so  much 
in  the  direction  of  the  bladder  that  it  is  very  difficult  to  know  whether 
the  point  is  in  the  bladder  or  no  unless  the  urine  can  be  seen  to  escape. 
Accordingly  Mr.  Holt  has  had  the  stem  of  Perreve*s  instrument  perfor- 
ated, converting  it  into  a  minute  tube,  through  which  a  drop  of  urine  will 
escape  unless  (as  frequently  happens)  the  little  hole  is  obstructed  by  clot ; 
in  that  case  the  surgeon  should  not  proceed  farther,  if  there  is  any  ques- 
tion about  Mse  passage,  until  by  examination  by  the  rectum  and  palpation 
of  the  abdomen,  he  has  completely  satisfied  himself  that  he  is  really  in 
the  bladder.  The  tube  is  to  be  applied  to  the  central  rod  (the  handle  being 
opened  for  the  purpose  by  removing  all  the  screws),  and  driven  smartly 
home,  in  doing  which  the  stricture  will  be  felt  to  give  way.  The  instrument 
is  then  withdrawn  with  the  tube  still  in  it,  and  the  urine  is  drawn  off  with 
a  full-sized  catheter.  Two  tubes  are  supplied  with  the  instrument  :  if  the 
larger  one  has  been  used.  No.  10  will  pass ;  if  the  smaller.  No.  8.  As  a  general 
rule  the  catheter  should  not  bo  left  in,  but  it  is  well  to  draw  the  water  off,  both 
as  a  proof  that  the  stricture  is  properly  dilated,  and  in  order  to  spare  the  patient 
the  pain  of  passing  water  soon  after  the  operation.  Chloroform  may  be  given 
or  no  according  to  the  wishes  of  the  patient  and  the  surgeon.  In  very  tight  and 
hard  strictures  it  is  perhaps  necessary,  and  in  all  cases  where  the  operation  is 
really  required  it  must  be  painful,  though  soon  over.  The  patient  should  keep 
his  bed  for  a  couple  of  days,  and  then  the  catheter  should  lie  reintroduced  and 
the  case  treated  as  an  ordinary  one  of  stricture  which  has  been  dilated  up  to 
that  size.  It  is  not  always  possible,  or  at  least  easy,  to  pass  the  same  catheter 
as  at  the  time  of  operation,  but  in  all  cases  which  I  have  seen  (except  one  of 
traumatic  stricture)  the  case  was  very  easily  managed  afterwards. 

In  this  proceeding  it  seems  doubtful  what  is  the  real  action  generally  on 
the  stricture.  We  speak  of  it  familiarly  as  *  mpture,'  but  there  seems  good 
reason  to  think  that  it  is  often-  little  more  than  a  forcible  dilatation,  or  if 
there  is  any  rupture  it  is  confined  to  the  submucous  tissue,  and  there  is  no 
breach  of  surface  in  the  urethra.  If  this  is  so,  it  evidently  diminishes  the 
risk  of  inflammation  from  foul  urine  being  extravasated  or  passing  over  a 
raw  surface.  I  have  seen  death  after  this  operation,  but  it  was  in  the  person 
of  a  man  whose  urinary  organs  were  in  so  advanced  a  condition  of  disease 
that  he  could  not  in  any  case  have  lived  long. 

Another  method  of  treating  rebellious  or  contractile  strictures  is  by  Intenial 
internal  division,  and  this  is  indubitably  superior  to  rupture  in  stricture  "JJ^y."*" 
situated  far  forwards,  and  possibly  in  traumatic  stricture ;  though  it  may  bo 
questionable  whether  in  traumatic  stricture  not  in  the  spongy  body,  the 
freer  division  produced  by  Symo*s  operation  is  not  preferable.  The  general 
use  of  Syme's  operation  and  of  the  method  by  forcible  rupture  renders  the 
use  of  internal  urethrotomy  rare  in  this  country.  It  is  performed  in  two 
ways,  i.e.  by  incising  the  stricture  from  behind  forwards,  or  from  before 
backwards.  The  former  is  the  safer  course,  and  the  one  usually  followed. 
Many  instruments  have  been  invented  for  this  purpose,  but  the  one  most  in 
use  is  Civiale's,  which  may  bo  taken  as  the  type  of  them  all.  The  principle 
of  all  is  that  of  the  bistouri  cache,  i.e.  a  stem  containing  a  knife  which  is 
projected  by  pressing  on  a  handle.  In  Civiale's  urethrotome  the  head  of 
the  instrument  is  bulbous,  and  in  this  bulb  a  small  knife  blade  is  concealed. 
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The  position  of  the  gtricture  is  clcarlj  asoertaiiiec!,  and  it  va  felt  by  the  bull 
in  pacing  through  it.  Then  aa  the  bnlb  is  withdrawn  the  knife-blade 
projected  from  it,  and  the  whole  tissne  of  the  stricttire  la  freely  ineiaed,  the 
inci&ion  being  directed  hj  preference  to  the  floor  of  the  urethra,  and  can? 
jEinst  be  taken  that  the  incision  extends  campletety  through  the  obstraetion. 
After  the  division  a  fall-sized  catheter  ought  to  paas  easilj,  and  it  is  well  tai. 
retain  it  for  the  first  twenty-fonr  boors,  and  to  pass  instramenU  frt^incntlri 
afterwards. 

incisions  from  before  backwards  require  a  guide  to  be  jiassed  throui^u  tun 
stricture.     ^laisonnenve's  guide   is  a  flexible  filiform  bougie,  on  the  end  of 
which  a  grooved  rod  is  ecmewed.     This  bougie   being  passed  throngh  the 
stricture,  the  grooved  rod  is  screwed  on  to  it,  and  is  passed  od.     The  filiform 
bougie  coils  up  in  the  bladder,  and  gardes  the  rod  dowu  the  urethra,  through 
the  month  of  the  stricture.     Then  a  semi-sharp  lancet-shaped  knife  is  passcadJ 
down   the  groove,   which  incises  or  tears  the  stricture,  but  is   not   sharpi 
enough   to  wound  the   normal    urethra.     Sir  H.  Thompson   ha**   devised  a 
grooved  catheter  for  the  same  purpose,  along  which  a  sheathed  kuifeblade  lAj 
passed.     When  this  comes  to  the  point  of  resistance  the  knife  is  unsheathe 
and  the-  stricture  divided.     A   large   gnm  catheter  is  then  passed  over  the 
grooved  cond actor,  and  the  latter  withdrawn. 

The  advantages  claimed  for  internal  incision  over  rupture  are  that  its 
res  alts  are  said  to  be  more  permanent.  I  have  not  sufficient  experience  of 
the  matter  to  enable  me  to  pronounce  an  opinion  of  my  own.  Sir  H. 
ThcimpRon,  whose  ex|>erience  of  internal  urethrotomy  extends  to  above  100 
cases,  recommends  it  ^i^or  all  non-dilatable  strictures  situated  from  two  to 
four  inclies  from  the  extei-nal  raeatns,*  and  for  these  somewhat  rare  cases  I 
doubt  not  that  it  is  both  safe  and  easy;  but  for  strictures  situated  behind 
the  ficrotnm  1  shoulil  long  hesitate  before  resorting  to  it.  In  any  case  ii 
apfiear's  that  the  extent  of  the  incision  throngh  the  stricture  is  not  in  itself 
a  matter  of  any  great  importanee  ;  but  it  is  highly  important  to  make  sure 
that  no  part  of  the  stricture  is  left  nndivided. 


retention 
oS  urine. 


The  retention  which  proeet-ds  from  organic  stricture  is  to  be  CArefolly 
distingnisbel  from  that  which  is  dae  to  spasm  only.  To  the  latter  the 
fsoTiiPwbat  incorrect  term  *■  spasmodic  stricture  '  is  usually  applied,  *  Spas* 
rriodic  retention,'  or  *  spasm  of  the  urethi'a/  better  expresses  the  nature 
the  case^  stince  there  is  really  no  sirtcinrf^  in  the  proper  sense  of  the  terra.  I 
have  ali*eady  stated  that  much  fijiaHm  almost  always  attends  organic  stric- 
ture, and  therefore  the  retention  of  urine,  as  well  as  the  difficulty  in  passing 
iiifitniments,  in  cases  of  stricture,  depends  usually  to  a  great  extent  on  spasoi 
intlnccd  by  irritation  of  the  stricture.  But  the  cases  here  spoken  of  areJ 
nnaceumpanied  as  far  as  is  known  by  any  anatomical  change  in  the  tissuaj 
of  tlie  urethra.  Spasmodic  retention  occurs  in  gonorrhoea,  from  excesse^i  in 
drinking,  from  prolonged  voluntary  retention,  from  the  use  of  cantharides 
or  turpentine,  after  surgical  operations  about  the  pelvis,  fh>m  morbid  eon* 
ditionH  of  the  urine,  and  from  unknown  causes. 

It  may  l»e  known  from  the  retention  which  accompanies  stricture  or 
enlarged  prostato  by  its  sudden  occurrence,  micturition  having  been  qutte 
natural  up  to  the  time  when  retention  took  pUicc;  and  from  that  caused  by 
impaction  of  stone  by  direct  cxn.miimtion.  In  some  cawes,  as  when  rct<»ntion 
complicates  snrgic^d  operations,  the  history  points  out  the  nature  of  the  coac^ 

■"Jliere  is  seldom  any  difficulty  in  passing  a  catheter,  and  as  this  soitlcss 
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the  case  at  oDce,  and  spares  the  patient  a  good  deal  of  time  and  some  dis- 
tress, it  is  better  in  ordinary  cases  to  take  a  medium-sized  gum  catheter,  and 
pass  it  rapidly.  The  muscles  may,  as  it  were,  be  taken  by  surprise,  and  the 
catheter  reach  the  bladder  at  once.  If  nofc,  the  obstruction  will  be  found  to 
be  at  the  point  where  the  membranous  part  of  the  urethra  is  surrounded  by 
its  muscles,  and  gentle  steady  pressure  for  a  few  seconds  will  often  caiTy  the 
instrument  in.  If  this  attempt  does  not  succeed,  the  patient  should  be  put 
into  a  hot  bath  till  he  is  nearly  faint,  having  previously  had  a  full  dose  of 
laudanum,*  and  then  in  almost  all  cases  the  spasm  will  yield.  In  some  rare 
instances  it  may  be  desirable  to  administer  an  anrosthetic. 

Retention  of  urine  is,  as  will  have  been  seen  from  the  foregoing  pages.  Retention 
and  from  the  chapter  on  Stone,  a  common  symptom  of  a  variety  of  morbid  ®  "'*"** 
states.  In  children  it  proceeds  most  commonly  from  impaction  of  a  stone 
in  the  urethra,  or  from  a  ligature  round  the  penis,  and  in  very  rare  cases 
from  tumour  of  the  bladder  or  urethra,  or  from  abscess  pressing  on  the 
urethra.  In  men  stricture  is  by  far  the  most  common  cause,  though  it  may 
proceed  from  spasm,  or  from  lacunar  or  other  abscess  pressing  on  the  urethra, 
from  prostatitis,  from  stone,  or  from  various  general  disetises.  In  old  age 
retention  is  commonly  associated  with  enlargement  of  the  prostate. 

In  the  female  sex  retention  is  generally  due  to  nervous  causes  (hysterical 
retention)  or  to  pressure  (as  in  parturition).  It  may  be  caused  by  stone, 
and  in  some  very  rare  cases  has  been  known  to  be  due  to  stricture. 
Stricture  of  the  female  urethra  is  an  exceedingly  rare  affection,  but  does  Strictare  of 
undoubtedly  occur.  Its  usual  cause  is,  I  believe,  injury  in  parturition  or  the  female 
otherwise.  Careful  examination  is  necessary  to  distinguish  it  from  hysterical 
retention.     It  is  best  treated  by  rupture  or  internal  incision. 

Retention  from  obstruction  of  any  kind  (spasmodic  or  otherwise)  must   Retention 
be  carefully  distinguished  in  the  first  place  from  suppression  (p.  733),  and  ^JiJ^^ 
in  the  next  place  from  the  kind  of  retention  which  is  caused  by  paralysis,   from  pnra- 
and  from  the  atony  which  follows  over-distension.     Both  of  these  are  sue-   f^^^  ^nv 
ceeded  by  overflow  of  urine,  a  condition  sometimes  incorrectly  spoken  of  as   thcrtmiltof 
incontinence.     There  is   no  difficulty  in  distinguishing   between    retention  tension, 
from  obstruction  and  that  from  paralysis.     In  the  former,  after  tlie  obstruc- 
tion has  been  overcome,  the  bladder  will  discharge  its  contents  with  natural 
force.     In  the  latter  (which  is  very  rare,  and  which  is  accompanied  by  other 
paralytic  symptoms)  the  urine  merely  runs  out  under  external  pressure  when 
the  catheter  is  passed,  but  there  is  no  muscular  action  in  the  bladder  itself, 
and  thece  is  no  obstacle  whatever  to  account  for  the  retention.     Atony  from 
over-distension  occurs  in  numerous  classes  of  obstruction,  enlarged  prostate, 
stricture,  tumour,  Ac.     After  a  certain  amount  of  retention,  the  urine  begins 
to  dribble  away  from  dilatation  of  the  neck  of  the  bladder.     The  treatment 
consists   in   relieving   the   obstruction  and  keeping  the  bladder  constantly 
empty. 

Incontinence  of  urine  is  in  the  great  majority  of  cases  the  result  of  over-    Inoonti- 
flow  from  distension,  and  ought  not  to  bo  spoken  of  as  a  substantive  disease   "riU^c.** 
at  all,  being  merely  a  symptom  of  obstruction.     At  other  times  it  means  the 
overflow  of  paralysis,  or  of  the  irritability  of  the  bladder  so  often  connected 

*  Sir  II.  Thompson  says  that  the  Tinct.  Ferri  Perchloridi  in  doses  of  16  to  20  minims, 
administered  four  or  six  times  at  intervals  of  a  quarter  of  an  hour,  will  relievo  the  spasm. 


cbiidhuoil. 
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with  paralysis.  Hence  the  first  thing  in  tlie  treatment  of  incontmence 
urine  in  the  adult  is  to  ascertain  whether  there  is  not  one  of  those  two  con- 
ditions present,  which  in  the  very  great  majority  of  cases  there  is  J  A  very 
few  cases  will  remain  in  which  the  urine,  though  healthy,  eannofc  be  retained 
for  any  length  of  time  in  the  bladder.  This  happens  sometimes  in  (lersons 
broken  down  by  sexnal  excesses,  and  in  other  morbid  conditions  of  the 
nervous  system.  The  treatment  must  be  regelated  by  the  apparent  cause. 
In  some  very  rare  cases  of  prostatic  enlargement  incontinence  is  c&nsed  by 
tlie  projection  of  the  '  third  lobe '  into  the  neck  of  the  bladder,  keeping  it 
constantly  patulous,  a  condition  for  which  there  is  no  remedy. 
TvimrcM'*  ia  Bat  the  condition  of  pure  incontinence  which  is  commonly  met  with  is 

the  juvenile  incontinence,  or  *  enuresis'  of  childhood,  much  more  conunonly 
seen  in  boys  than  girls,  in  which  the  child  becomes  a  nuisance  to  himself  and 
everyone  else  by  constantly  wetting  the  bed,  and  in  some  severer  cnsea  cannot 
hold  his  urine  in  the  daytime.  In  some  very  rare  instances  there  is  also  a 
similar  incontinence  of  fffHses.  Yet  there  is  no  evidence  of  spinal  disease, 
the  urine  is  natural,  and  the  child  in  oUier  respects  healthy,  though  many  of 
these  children  are  dull  and  stupid. 

In  many  cases,  no  doulit,  llie  habit  ia  to  be  I'eferred  to  mere  wilfolncss, 
and  may  bo  corrected  by  appropriate  punishment,  or  by  moi-al  means.  It 
IB  well  known  that  it  is  very  liable  to  spread  in  a  school  int^i  which  a  case 
has  once  been  admitted.  But  there  are  many  cases  in  which  the  child  is  as 
desirous  to  get  rid  of  the  infii-niity  ns  anyone  else  can  be,  and  I  have  seen 
more  than  one  instance  in  which  a  ligature  has  V»een  tied  so  tight  round  the 
penis  as  to  cut  into  the  urethra  by  a  boy  who  was  determined  to  rid  himself 
of  the  habit.  In  these  case-s  the  first  thing  is  to  make  sure  of  the  absence 
of  worms,  then  to  see  that  the  child  h  awoke  every  three  houm  and  m^dje  to 
pass  urine^  to  act  freely  on  the  skin,  to  give  tonics,  especially  steel  and 
strychnine,  and  to  administer  cold  douches  to  the  spine.  Belladonna  is  the 
drug  which  in  my  experience  has  rw-'ted  most  favourably  in  these  cases^ 
beginning  with  ^th  of  a  grain  of  the  extract  three  times  a  day,  and  ratsiog 
the  dose  till  the  characteristic  symptoms  of  poisoning  (of  which  paralysis  of 
the  bladder  is  one)  begin  to  show  themselves.  Other  practitionei^s  speak 
highly  of  chloi'al-  Sir  H.  Thompson  says  that  in  obstinate  cases  the  appli- 
catiun  of  a  solution  of  the  nitrate  <if  silver,  10  grabii  to  the  ounce,  to  the 
neck  of  the  bladder  may  be  beneficial. 

The  complaint  ahnost  always  subsides  before  the  patient  grows  tip. 

1  will  merely  add  that  I  once  saw  a  case  in  which  the  dilatation  of  the 
neck  of  the  bladder  by  a  stone  projecting  into  the  urethra  was  migtaken  for 
juvenile  incontinence.  Of  course  such  an  error  could  only  arise  from  waul 
of  examination. 

^  '  ThfTO  ia  no  principle  moro  iraportant  to  rcmoml>er  in  the  tre^ttmont  of  di^vAMi  of  the 
urinary  orgaos  tlmn  Lbia,  ihat  an  involuntttrj  flow  of  urine  m  the  adult  iadicntw  a  ditfUndrnd, 
not  an  empty,  bludilcr.'— Thorn fisoD, 
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CALCULUS. 

Stone,  whetlier  in  the  kidney  or  bladder,  is  produced  by  the  aggregation  of 
some  of  the  ordinary  urinary  deposits,  which  we  may  divide  with  Mr.  Poland 
into  two  classes — those  allied  to  the  urates  and  derived  from  the  organic 
constituents  of  the  urine,  and  those  derived  from  the  inorganic  salts  of  the 
urine — the  phosphates  and  carbonates.  A  familiarity  with  the  external 
appearance  of  these  deposits  in  the  urine  and  with  their  microscopical  cha- 
racters is  necessary  for  any  successful  treatment  of  urinary  diseases. 

Of  these  deposits  the  nrates  or  lithates  of  ammonia  and  of  soda  are  the  Uthates. 
most  common.  They  form  a  variously-coloured  cloud  in  the  urine,  some- 
times' pure  white,  at  others  almost  purple,  most  commonly  yellowish-red, 
which  generally  clears  entirely  on  being  heated.  Such  deposits  occur  con- 
stantly as  an  occasional  phenomenon  in  conditions  of  perfect  health,  especially 
in  cold  weather,  and  no  importance  is  to  be  attributed  to  the  circumstance. 
But  their  constant  or  habitual  presence  shows  that  either  the  digestive  or 
cutaneous  functions  are  disordered,  and  should  induce  a  strict  examination 
and  proper  eliminativo  measures. 

The  microscopical  appearances  of  the  lithates  are  that  they  either  form  a 
completely  amorphous  deposit,  or  that,  as  shown  in  the  annexed  diagram, 
there  are  minute  spheres,  having  protruding  from  them  acicular  spiculsB, 
which  are  regarded  as  being  those  of  uric  acid. 

Uric  acid  is  also  a  very  common  deposit.   It  occurs  in  the  form  of  acicular  Uric  acid, 
prisms  or  of  rhombic  plates,  such  as  are  shown  in  Fig.  355,  and  these  often 
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attain  a  very  large  size,  so  as  to  be  perfectly  visible  to  the  eye  as  *  red  sand,*  or 
even  to  form  a  minute  calculus.  Dr.  Golding  Bird  attributes  the  formation 
of  uric  acid  deposits  to  the  following  causes :  *  (1)  the  waste  of  tissues  being 
more  rapid  than  the  supply,  as  in  fever,  rheumatism,  Ac. ;  (2)  the  supply  of 
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nitrogen  ia  thti  food  boiug  greater  than  is  required  for  tho  reparation  of  the  tis»j 
sues,  as  ill  over-indulgence»  eapeciiilly  in  the  use  of  animal  food  ;  (3)  the  prooesi 
of  digestion  being  inanffident  to  assimilate  an  ordinary  and  normal  supply  of 
food,  aa  in  dyspepsia  ;  (4)  obstruction  to  the  cuta neons  outlet  for  nitrogen- 
ised  socretloris,  as  met  with  in  diseaaeaof  the  skin,  variability  of  climate,  ic. ; 
(5)  congestion  of  the  kidneya  from  injury  or  disease.'  Imperfect  respira- 
tion  is  uIbo  said  to  be  a  eauae  of  exeess  of  uric  acid  in  the  urine.  The  treat, 
ment  will  be  regulated  bj^  a  knowledge  of  the  causes. 

Oxalate  of  lime  is  another  common  deposit  in  the  urine,  and  often  forms 
a  ealeulas  in  tho  kidney  or  bladder.  The  microscopic  appearances  are  two- 
fold— the  octoheiJral  crystals  (shown  on  the  left  of  the  diagram)  and  the 
dumb-bell  shaped  crystals  (on  the  right). 
The  oxalic  diathesis  ia  variously  regarded 
either  as  being  allied  to  the  lithic  or  the 
saccharine  diathesis — to  goafc  or  diabetes. 
Its  causes  are  either  indigtstion^  exhaus- 
tion, or  the  abuse  of  saeebarine  food  or 
fermented  liquors.  Attention  to  the 
en  tan  eons  and  digestive  functions,  the 
regulation  of  tbe  diet,  and  the  use  of  tho 
mineral  acids  are  the  main  indications  of 
treatment. 

The    rarer  deposits  in  our  first  clasa 
are  the  uric  or  xanihic  oxide^  which  closely 

resembles  uric  ftcitl,  and  llie  cifsftc.  o^ldc  Fin.ar^.   0)u»l»t«  of  Umc  Oefiofit*. 

or  iit/diiiej  which  in  external  appeamnce 

resembles  the  pale  lithates,  and  under  the  microscope  appears  aa  sii- sided 
prisma  atiperimpoaed  on  each  other  into  a  muss.  This  seems  to  indicate 
a  more  profound  disturbance  of  health  than  the  other  deposits,  and  to 
require  moix)  supporting  and  tonic  treatment- 

Tlie  inorganic  deposits  are  the  phospliates  and  carbonatc^s.  The  phos> 
phatea  of  soda  or  of  soda  and  ammonia  (alkaline  phoBphates)  which  exist  in 
the  urine  are  perfectly  soluble  and  do  not  give  rise  to  deposits  or  concretions; 
but  the  eartby  pho^^phates — those  of  lime  and  of  ammonia  and  magnesia — 
are  insoluble  in  water,  and  wlien  set  free  from  their  sohition  in  tho  urine  are 
easily  thrown  down*  Tbis  precipitation  ia  readily  cfieeted  by  ammonia; 
and  wo  have  seen  aljove  (page  739)  that  in  inflammation  of  tho  bladder 
urea  ia  converted  into  eiirbonate  of  ammonia  by  the  agency  of  the  mucus 
secreted  by  the  bladder.  Tbus  a  deposit  of  phosphates  is  constant  in  inflamma- 
tion of  the  bladder,  and  any  of  the  numerous canses  which  diminish  or  destroy 
the  proper  proportion  of  acid  in  the  urine,  as  inflammation  of  the  kidney, 
spinal  injury  or  disease,  tbe  ingestion  of  large  qnantities  of  alkali,  nerrous 
exhanstion,  and  many  other  morbid  states  may  produce  pbosphatic  nrine. 

Tbe  dei>o8it  of  phosphate  of  lime  generally  occurs  as  a  white  clondy 
mass,  often  mistaken  for  omcua  or  muco-pus,  and  as  it  is  precipitated  b/ 
heat  it  is  often  hastily  confounded  with  albumen;  but  the  precipitate  is  re- 
dissolved  by  acids.  It  is  genendly  amorphous  under  the  microscope,  but  it 
is  also  found  (trspecially  after  standing)  in  the  form  of  spherules,  which  may 
coalesce  into  a  dumb-btOl  or  rosette-like  form,  or  of  obb'que  hexagonal  prisma, 
(Fig,  :I57), 

Tlie  iriplr  phospljate  of  ammonia  and  uni^nesia  forms  large  and  very 
eonspienous  I'rystnis  iii  Wir  (avni  i>f  triangular  prisms,  with  ti-uucaled  extntmi* 
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pes,  or  of  foliaueoas  or  sbellftte  prinras.     The  urine  is  often  very  foBtid,  fns    l*ho<^phate 
icntly  aeid  or  neutral     ( t  ig.  ooH.)  ^^^,1  j^^^^. 
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Both  kinds  of  pbosphatic  depaalt  may  be  mixed  in  tbe  urine,  na  iAiey  so 
3mtiioi>ly  are  in  tlie  forniiition  of  the  stone. 

Tiie  carlxmate  of  litno  is  a  i-ar*?  deposit,  which  still  more  rarely  collects 

ato  a  calcnlua.     Under  the  microscojMj  the  deposits  may  sometimes  ho  seen 

minute  spherules,  which  adhere  together  something  like  a  drumstick. 

These  are  the  ordinary  prismatic  deposits,  but  the  student  must  learn 

*also  t'O  recognise  the  various  other  deijoaits  lonod  in  the  urine,  such  as  the 

epithelium  of  the  kidney  or  bladder,  blood-rells,  pus-globules,  ciists  of  the 

rt^nal  tubes,  fiperniatuzoa,  and  the   various  substances   which  are  found  in 

^decompoRing  writie.     It  is  most  important  to  detect  the  presence  of  b!ood* 

l^lobnles,  and  still  more  so  that  of  renal  casts,  as  proof  of  disease  of  the 

kidneys. 

^P      The  kinds  of  calculi  correspond  in  a  great  measure  to  those  of  the  de- 

^^osits.     They  are  commonly  formed  in  the  kidney,  and  come  down  into  the 

bladder,  where  they  grow,  and  sometimes  to  an  enormous  size.     Sometimes 

they  form  in  tliL^  blatlder  spontaneously,  and  at  other  times  are  deposited 

■round  a  foreign  body. 
I       Lithat€  OP  urate  of  ammonia  seldom  forms  an  entire  calculus  except  in 
children,  though  it  is  often  found  as  a  deposit  in  the  alternating  calculi. 
Urate  of  ammonia  calculi  are  of  a   whitish    colour^  and   usually  are  of  an 
amorpbouii  non-laminated  appearance. 

The  lithic  or  nric  acid  is  the  commonest  of  all  Forms  of  pin*c  calculus.     It   Lithicncid 
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Pui,  Jlfift.     Uniti*  of  ammont** 
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u'JiJ>  th"  nrle  acid.-  FrooJ  a  plnt4*  [n  Mr.  Vo\MuVi 
•  witj,  nftor  31  cult  niH>  iu  tlw  ihi^nuu  of  the  (.Valkijv  of 
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Oxdftie  of 
limp. 


is  of  a  very  ImnJ  consistenee,  imd  nsoallj  of  a  dark  n*d  or  Urownisli  coloar, 
tliODgli  often  the  nacleas  is  part^  white.  The  surface  is  tolernbly  smrx^th 
in  most  cases.  On  seeiion  it  is  lammated  or  radiating  (fotiaceoas).  The 
laminated  stoncB  when  broken  are  apt  to  separate  into  bard  sharp  frag- 
ments  veiy  lial»le  to  wound  or  irritate  the  bladder  and  urethra. 

The  oxalate  of  h'me  calculus  is  believed  to  be  the  next  in  frequency  after 
the  uric  acid,     Its  pccnJiar  form  has  given  ii  the  name  of  the  mntberr 
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Flo.  iUil.     ExU-mal  view  of  a  inollicnT  Fm.  tMl.    OJinkit'    nr  lun.x  or  inultMirrv,  cm^qoIim, 

t>irfcct    Iftji  rtiAohtliMi 

ikirnte;  f^n^I  ,;     matr^i*!, 

d4>abtiai  pboeplkiU^  if»  |*<tti<iti«  ul  it*  latiafior. 
— Fitmi  one  of  Itr,  PotauU'i  pUiImk. 

calculus,  from  tlic  n amber  of  small  knobs  or  projections  which  are  found  oil  j 
its  exterior,  and  which  certainly  present  a  remarkable  resembhince  to  a  mnl- 
beiTy,  and  this  is  increased  by  it^  c valour,  which  usually  *  varies  from  a  grey 
to  a  rich  brown  or  almost  black/     This  calculus  forms,  of  coarse,  in  acidi 
urine,  but  it  often  sets  up  a  good  deal  of  irritation,  and  then  the  ntiuB 
l>ccomca  alkaline,  and  phosphates  are  deposited  on  the  exterior  of  the  stone. 

As  rarer  varieties  of  oxalate  of  lime  calculi  are  mentioned  *  hemfmeed  * 
calculi,  small  smooth  boilies  found  in  considerable  numbers  in  the  kidney, 
and  tfie  ctTsta.llioo  calculi  of  oxalate  of  lime,  which  are  more  or  less  white. 

The  xanthic  oxide  and  the  cystic  oxide  calculi  are  extremely  rare  ;  of  the 
former,  indeed,  only  four  si)ecimen9  were  known  to  Mr.  Poland,  The  cystic 
oxide  calcuhis  is  not  quite  so  rare*  It  is  found  in  the  kidney,  is  often  mul- 
tiple, and  there  schema  some  hereditary  predisposition  to  its  formation.  It  is 
distinguished  by  it«  wax-like  lustre  on  fracture,  by  its  containing  a  good 
deal  of  sulphur,  and  by  its  changing  colour  with  ago  from  a  pale  yellow  to 
brown,  grey,  or  green. 

l*hDBph;ite  of  lime  calculi  are  chiefly  found  deposited  around  a  nnclcns  of 
some  other  substance,  which  may  be  a  iithic 
acid  or  oxalate  of  lime  calculus,  or  may  be  a 
foreign  body.  It  is  nsually  of  vesical  origin, 
and  forms  a  confused  mass,  not  laminated, 
but  *  reiscmbling  murtar,  or  a  gi-anular  scmi- 
crystallino  powder,  enveloped  in  a  tena- 
cious mucus/  There  arc  the  *  bone- earth  ' 
calculi ;  but  there  arc  others  of  renal  origin, 
consisting  of  neutral  phosphate  of  h' me,  which 
are  *pale  brown,  with  a  smooth  polished 
surface  rcgulnrlj  hmiifiated.' 

The  triple  phnsplifde  does  not  very  com- 
monly form  a  calculus  by  itself     There  are 
iirdy  thn^e  sjs'ciiuens  in   the  Mnseum  of  the  Royal  College  of  Surg»M»ns, 
and  one  or  two  at  Guy*8  Hospital,  one  of  which  is  figured  by  Mr.  I'olatid,  a 
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?mnrka!>lc  &pe<*ioicTi,,   hx  which  tliu  tiiplL'  pliosphate  has   been   deposited 
.>urid  a  pieco  of  tol)iicco-pipe. 

But  the  jnajoritj  of  phoBphatic  calculi  are  of  the  mixed  kind^  and  these 
lixed  phosphatic  calculi  have  the  reraarkaWe  property  of  melting  in  the 
|tlovvpipL'-rtunie,  fmm  whirrh   circamstance  the  coiicrefcion  has  received  the 
lie  of  the  *  fusible  calculus/ 

Many  calculi  are  of  the  *  altenmtiug  *  variety,  in  fact,  few  are  absolutely 

pure ;  bat  iji  those  pi-operly  called  alter- 
natiDg,  the  condition  of  the  urine  hae  varied 
during  the  jieriud  of  «>ro\vth  of  the  stone,  so 
that  the  ca  leu  Ins  is  composed  of  definite 
concentric  layers  of  difierent  deposits  idter- 
nating  with  each  other.  In  a  very  great 
niajtinty  of  cases  the  external  layers  are 
formed  of  the  phosphates ;  and  phosphatic 
.[AWBHj^K^I  calculi  are  very   seldom  succeeded   by   any 

li V^t^^SH  J  other  form. 

Carbonate  of  lime  calculus  is  exceedingly 

mitj  in  the  bladJer,  but  the  small  concretions 

which  are  often  found  in  the  ducts  of  the 

pRistate  Bometimcs  consist  almost  entirely  of 

i.  nmte  of  tiniim..ua.  niix«i  with  oxiduro   this  substance,  Olid  arc  usually  exceedingly 

of  lime  ;  t W^  i«  naifiiv*'.!.  ri  r^tl> .  Uy  oxttiat*     . .  „  „.,,^-„,^ 
wf  Urn*",  w-coadlv  l.j  urio  uciii.  Jind  |j»*tly     "Unu  roUh, 

calculus,  or  concretions  of  organic  matter, 
rhese  are  the  fibrinous,  consisting  of  condensed  librine  or  albumen  j  the  uio- 
%t4?iilith,  consisting  of  small  collections  of  Kome  resinous  or  fatty  matter  ; 
and  *"  blood  calculi,'  composed  of  the  remains  of  biood-clot,  with  some  phos- 
phate of  lime.  But  their  occuriTnc©  is  so  very  exceptional  that  they  are  of 
^little  practical  importance. 
The  following  table  was  drawn  up  by  Dr.  Bence  Jones  as  containing  the 
easiest  and  most  practical  directions  for  tlie  chemical  examination  of  urinary 
ealculi : — 

A,  Destroyed  by  heat;  comhu^tible ;  leaiing  only  a  Bmull  residue. 

I.  Btfcooie  rtid  on  the  additietiuf  oitric  acid,  and  form  amurexidt*. 

a,  Solubk  in  carbouate  of  potu^b,  evulviog  ao  ammonia;  8oltible| 
in  L'liastiu  auimonia  or  potash;  km  the  fiddition  of  an  excess  of  acid  L Uric  add. 
ciyatnllitJLS  ia  ftoj^^ular  cryafals,  not  soluble  iq  water.  J 

h.  tSohible  in  carbonate  of  potash,  evoking  animoniai  soluble  io  i 
water  when  boiled  ;  aolation  ia  water  with  n  few  drops  of  aniuiotiiu,  f     ™^  ^ 
when  evapomted,  crjestallidee  m  newdWia.  1  *      moDia, 

*J,  Do  not  becoujy  red  on  thw  addition  of  uiliic  acid. 

a.  Soluble   in  anmumiiu  not  ciyj^lftlli^iitg  when  eviipia'aled ;  ia-i 
soluble  in  carbonate  of  pi>tji«h  ;  db.Hilves  without  eifene^eiiig  in  Nilne[  jj^i^  ^^ 
acid,  leaving'  a  lemun-coloured  re*^idue ;  woluble  ia  stroug  "ulpburie  fx^mthic  oxide. 
acid,  not  preen pitiittd  by  diluiiou*  J 

h.  SolabJe   in  aiunionia,  crvstallislng  in   six-aided   phites  wlien) 
evaporated  ;  soluble   in  strong  eaiattic  potaah ;   the   tsolulioa   when  [  Cystic  oxide  or 
boiled  tor  a  (tisv  aioaieatsp  on  the  addition  of  a  drop  of  dilate  acetate  M'jstiae. 
uf  lead,  j^ivea  i^ulpliuiet  ot  lead,  i 

r.  With   dillieultv  i*olublo    in   innnionia^  not  erystallii^icjr ;  with  l 
nitric  aeid  beuouiea  bright   vellow  ;  toluiiuu  in  caustic  potu^b   |nv- '  ..      . 
cipitttble   by  acetic  acid  in  an  amorphous  form;  emitti  aa  odour  off 

3  D 
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Ciilciihi*  in 
the  bladder* 


Lime. 


B.  Not  destjroyed  by  heat ;  non*combustible  \  leaving  a  cotislderable 
reBklti*^. 

1.  Snlublt^  with   hydrochloric   acid;  effer^eac^a  befora   henting^v 
soluble  in  iiiiDeml  acids  witb  efl'urvesceuce;  stilution  in  acid   when '  Caj'boo ate  ( 
neutralised,  gives  a  precipitate  wilh  Garhtmnted  alkalies  and  oxalate  off  Lime, 
timaioiiia;  soluble  in  dilute  acetic  acid  with  effervescence,  J 

2,  Soluble  with  hydrochluri*;  neid ;  eftervesces  after  heating ;! 
soluble  in  oiineral  acids  without  ellervescence;  j^olutioD  in  acid  when 
neutralised  givea  awhile  precipitate  with  carbonated  alkalies  and 
oxalate  of  ammonia;  insoluble  in  acetic  acid ;  decompaaed  by  strong  '.  ^'i""**  f** 
sulphuric  acid,  yielding  carbuiiic  acid  and  cttrbonic  oxide;  and  when 
boiled  with  carbunate  of  soda,  oxalate  of  aoda  is  found  in  the  solution 
and  precipitated  by  chloride  of  cdcinni.  > 

3*  Soluble  with  hydrochloric  acid ;  do  out  eifervesce  either  before 
or  after  heating, 

a.  Solution  in  acid  with  excels  of  nnimonia  gives  a  wlate  crystal- \  PI        ,  ^ 

lino  precipitate  ;  ^vith  half  its  bulk  of  phrjsphat*^  of  lime  {"baue-e^irth)     .        '     . 

i-    M 1     u  r       *i     ui         '  1     '  iv  '      if  Ammonia  and 

IS  very  fusible  before  the  blow- pipe,  and  gives  otl  an  aminoniivcal  |  ^t 

odour:  diss nlves*  in  acetic  acid  without  el!*er?esceuce.  f       e  • 

b.  Solution  in  acid  with  excess  of  ammonia  givea  an  amorphoQ8\  p.        .  ^ 
precipitate  J  with  twice  itjs  bulk  of  phosphate  iDf  ammonia  and  mag->^.    "" 

Qe»ia  h  very  fusible  before  the  blow-pipe.  ' 

€.  Solution  in  acid  witli  exceae  of  ammonia  gives  a  white,  partly  i  ^|*      , 

crystalline,  partly  amorphous   precipitate ;    without   addition   easily  [  „,        ,    ^^ 

fusible  before  the  blow -pipe.  '  . 

4,  Not  acted  upon  by  acids  i*r  alkalies;  fused  with  twice  its  bulk  \  „.., 

of  carbonate  of  soda  forms  glass.  j  *^ 

Calculus  in  the  bladder  is  a  coiuplaiot  which  affects  all  ages  aiud  both 
sexes,  but  by  no  meaiiB  equally.  ^Males  are  far  more  liable  to  be  aflTectod  tbaa 
females  at  all  periods  of  life.  This  seems  duecbieJlj  to  the  differences  in  the 
ui-etlira  of  the  two  sexes  ;  fur  aUhongh  at  a  late  period  of  life  we  cotild  suppose 
that  ditlereiiees  in  habits  miglit  aceoynt  for  it,  yet  no  sncb  cause  can  l:»e  ioiac^ined 
in  infancy,  where,  however,  the  exemption  of  females  is  quite  as  striking. 
And  I'eiial  calrulus,  which  is  the  first  stage  of  most  cases  of  vesical  ealcnlns, 
is  common  enouf^h  in  the  female.  The  cause  of  stone  is  at  present  unkoown. 
It  is  far  more  eommcui  in  some  parts  of  England  than  in  others^  and  far 
more  common  in  some  foreign  eanntries  than  in  any  part  of  England ;  *  but 
the  reason  for  the  difference  is  not  apparent.  If  there  is  any  detemiiQiDg 
cause  in  eitlier  the  air,  water,  diet,  or  habits  of  the  natives  of  the  affectcnl 
districts  it  has  not  as  yet  been  satisfiictorily  pointed  out.  Sedentary  habits, 
indulgence  in  acid  intoxicating  drinks,  and  all  other  causes  which  favour  the 
deposit  of  uric  acid  or  oxalate  of  lime  in  the  urine  may,  of  ct)nrse,  lead  to 
their  dcjiosit  in  sueh  quautity  as  to  form  a  stone.  Phtisphatic  stones  also 
form  in  the  kidney  under  any  comiitiona  which  increase  the  eliminatiun  of 
phosphates,  and  in  the  bladder  from  any  inflammatory  condition,  especially 
when  a  nucleus  is  present  on  which  the  pbo.sphate8  may  b©  deposited ;  but 
why  stone  should  form  in  little  children  who  seem  to  Lave  no  reason  for  any 
such  formation,  why  it  fihould  be  so  com jmni lively  common  in  the  children 
of  the  poor  and  almost  unknown  in  those  who  are  better  fed  and  tended,  and 
w  by  it  should  prevail  among  children  in  one  district  while  it  is  hanlly  ever 
seen  amongst  those  similarly  eiroumstanced  and  fed  in  another  part  of  the 

*  So  froquent  is  it  in  tho  North-Westorn  Provineoa  of  India,  that  I  have  been  luiburod  By 
(I  surgeon  stationed  tlierc  tlini  he  han  opt;rated  eight  titues  in  the  same  d;ty. 
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country,  are  qaestioDS  to  which  no  answer  has  as  yet  been  given  which 
hiis  commanded  universal  assent,  or  which  has  assumed  any  practical  im- 
portance. 

The  symptoms  of  stone  in  the  bladder  are  very  much  the  same  whatever  Symittoms 
the  composition  of  the  stone  may  be,  though  the  rougher  and  more  angular  ^  *^°®» 
the  stone,  the  more  pronounced  will  be  the  symptoms.  They  are  pain  in 
making  water,  referred  especially  to  the  end  of  the  penis,  and  causing  children 
to  be  always  pulling  the  prepuce,  so  as  to  produce  considerable  elongation  of 
it.  There  is  usually  pain  on  making  any  active  exertion,  such  as  running  or 
jumping,  or  jolting  in  a  carriage,  though  this  is  not  always  the  case;  and 
pain  is  often  absent  in  cases  of  very  large  stones.  Blood  in  the  water  is,  I 
believe,  a  symptom  always  present  at  some  period  or  other  of  every  case  of 
stone,  though  it  may,  of  course,  be  absent  at  the  time  when  the  case  is  under 
examination.  There  is  often  a  good  deal  of  straining  at  stool,  leading  to  pro- 
lapsus of  the  rectum  in  children.  Many  of  these  symptoms,  however,  may 
be  produced  by  mere  irritation  of  the  bladder,  and  the  evidence  of  the  sound 
is  necessary  before  we  can  pronounce  definitely  on  the  presence  of  stone. 
And  even  this  is  not  always  conclusive.  There  may  be  a  stone,  but  from  Ambiinii- 
some  accidental  implication  in  the  walls  of  the  bladder,  or  from  its  being  ties  in 
contained  in  a  cyst  (as  in  Fig.  375),  the  sound  may  fail  to  strike  it.  The  for "ton^ 
latter  is  a  very  rare  complication,  but  the  former  is  common  enough.  We 
constantly  see  patients  who  have  been  sounded,  and  the  surgeon  has  felt  the 
stone  ;  but  on  proceeding  to  operate  he  cannot  feel  it.  Believing  that  either 
the  stone  has  been  passed  by  the  urethra,  or  that  he  has  made  a  mistake,  he 
puts  off  the  operation,  and  the  next  time,  or  even  after  several  such  trials  (I 
have  known  as  many  as  five),  the  stone  has  been  felt  and  removed.  When 
therefore  the  symptoms  are  well  marked,  the  surgeon  should  not  too  confi- 
dently pronounce  that  there  is  no  stone,  merely  because  he  cannot  feel  it.  Again, 
there  have  been  cases  (and  I  confess  it  has  occurred  to  myself,  even  when 
assisted  by  very  able  colleagues)  in  which  the  sensation  communicated  to  the 
sound  by  something  lying  outside  the  bladder  has  so  exactly  resembled  that 
of  a  stone  that  the  bladder  has  been  cut  into  and  no  stone  found.  This 
mortifying  error  is  caused  by  the  sound  striking  some  point  of  bone,  I  believe 
generally  the  spine  of  the  ischium,  others  say  the  sacrovortebral  angle.  Bear- 
ing this  in  mind,  it  is  unsafe,  I  think,  to  operate  for  stone  unless  as  well  as 
the  sensation  the  ring  of  the  stone  has  been  heard,  or  the  stone  has  been  felt 
(as  it  sometimes  may)  with  the  finger  in  the  rectum.  The  ring  or  sound  com- 
municated to  the  instrument  by  striking  a  stone  is  of  course  decisive.  It  varies 
in  loudness.  When  a  large  hard  stone  (as  of  uric  acid)  is  fairly  struck  with 
the  point  of  the  sound  it  rings  so  loudly  as  to  be  audible  at  a  good  distance  ; 
when  the  calculus  is  soft  and  phosphatic,  or  the  sound  cannot  be  moved  freely 
in  the  bladder,  the  ring  will  not  be  so  distinct.  A  few  words  may  be  useful  Forms  of 
about  sounds.  The  instrument  in  common  use  is  a  solid  polished  steel  bougie,  ^^^  Bound, 
the  shape  of  a  common  catheter,  made  in  one  piece  with  a  smooth  flat  handle. 
It  has  the  disadvantage  that  in  consequence  of  its  comparatively  large  curve, 
the  point  is  directed  so  far  upwards  that  it  may  ride  over  the  stone  and  fail 
to  strike  it ;  especially  if  there  be  any  enlargement  of  the  prostate,  behind 
which  the  stone  lies  in  a  kind  of  pouch.  Then  again  it  is  often  desirable,  if 
the  stone  has  not  been  hit  at  once,  to  vary  its  position  by  emptying  the 
bladder,  or  on  the  other  hand  to  distend  the  bladder  with  water  and  so  dis- 
engage its  walls  from  the  stone.  All  these  desiderata  are  accomplished  by 
the  beaked  catheter-sound.     This  is  a  catheter  with  a  small  bore,  and  an 
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enlarged  or  '  lobbed '  extremity.  It  lias  the  length  and  the  ciirve  of  a 
lithotriU',  i.e.  it  is  straight  till  within  about  1^  inches  of  its  end,  where  it 
is  turned  up.  so  as  to  form  a  '  beak.'  There  is  a  stopcock  near  its  handle, 
and  the  haudle  itself  is  a  sort  of  flat  shield  on  which  the  finger  and  thumb 
can  easily  rest,  and  can  accurately  appreciate  sensations  from  any  objc^ct 
which  the  beak  may  touch.  The  smallness  of  its  shaft  as  compared  with  itfl 
end  render  it  much  more  moveable  in  the  urethra  and  neck  of  the  bladder  than 
the  common  sound  is.  If  introduced  with  the  stopcock  closed  it  acts  as  a 
common  sriund,  but  its  small  end  can  be  more  easily  applied  to  every  part  oi 
the  bladder,  or  can  be  reversed  so  as  to  feel  behind  the  prostate.  By  open- 
ing the  stopcock  it  is  converted  into  a  catheter,  and  as  the  bladder  is  emptied 
the  stone  often  drops  down  and  the  sound  touches  it,  and  then  if  the  sargeon 
thinks  right  an  injecting  syringe  can  be  applied  and  the  bladder  filled  tc 
distension  and  carefully  investigated. 

Calculi  are  often  numerous,  and  it  is  very  desirable  to  ascertain  if  possible 
with  some  approach  to  precision  what  the  size  of  the  stone  is,  and  whether 
thei-e  is  only  one  or  several  in  the  bladder.  An  experienced  surgeon  will 
usually  form  a  tolerably  correct  idea  of  the  size  of  a  stone  from  striking  it, 
and  examination  with  the  sound  will  sometimes  enable  him  also  to  gness  at 
the  presence  of  moi*e  than  one  stone,  but  the  only  sure  way  to  ascertain  either 
of  these  {)aKicu1ar8  is  to  sound  with  the  lithotrite.  By  catching  the  stone  in 
one  or  two  positions  an  accurate  idea  of  its  size  is  obtained,  and  often  the 
surgeon  having  one  stone  in  the  grasp  of  the  forceps  can  distinctly  ascertain 
the  presence  of  another. 

The  endoscope,  a  tube  illuminated  by  a  lamp  at  its  extremity  and  closed 
by  a  piece  of  glass,  was  introduced  some  years  since  as  a  means  of  looking 
down  the  uivthra,  and  seeing  the  face  of  a  stricture  or  the  wall  of  the  bladder, 
and  some  surgeons  have  professed  to  be  able  thus  to  determine  the  presence, 
nature,  size,  and  number  of  foreign  substances  in  the  bladder ;  but  the  diffi- 
euity  of  the  investigation  is  so  great,  and  the  portion  of  tissue  seen  at  one 
time  is  so  minute,  that  I  believe  I  am  not  wrong  in  saying  that  the  endoscope 
is  now  generally  disused. 

If  the  symptoms  of  stone  be  allowed  to  persist  unrelieved  the  patient 
usually  dies  from  general  disorganisation  of  the  urinary  organs,  the  result 
of  c)l>struction  and  inflammation ;  sometimes  from  pyasmia  brought  on  by 
phlebitis  of  the  veins  around  the  prostate;  sometimes  by  ulceration  and 
pt»rfonition  of  the  bladder.*  In  any  case,  the  mode  of  death  is  a  very  pain- 
ful  one,  and  it  is  desiiable  to  attempt  the  removal  of  the  stone  even  in  cases 
where  tlje  surgeon  feels  that  there  is  but  little  chance  of  success. 
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Two  methods  only  are  at  present  known  for  removing  calculi.  Chemical 
solvents  have  been  sought  for  centuries ;  sometimes  it  has  been  believed  that 
the  discovery  has  at  last  been  made ;  the  electric  current  also,  it  has  been 
imagined,  might  l)e  used  for  their  disintegration ;  but  hitherto  all  such  plans 
have  failed,  and  though  it  seems  most  probable  that  ultimately  stones  will 
be  dissolved  in  the  bladder,  we  have  at  present  to  deal  with  lithotomy  and 
lithotrity. 

The  preference  of  one  method  to  the  other  is  regulated  on  some  such 
general  rules  as  these  : — 

1.  In  male  children  lithotomy  is  very  successful;  lithotrity,  on  the  con- 

'  Htoucs  have  been  known  to  travt'l  by  ulcoration  through  the  bUwlder  into  the  scrotum 
or  pcrinjL'uni,  from  wliich  tlu-y  h.ive  been  extracted  by  au  incibion. 
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trar5%  is  not  very  appropriate,  in  consequence  of  the  small  size  of  the  urethra, 
and  the  irritability  of  the  bladder.  Hence  moat  surgeons  reject  lithotrity 
absolutely  in  childhood,  and  if  it  is  ever  to  be  practised  it  should  be  only 
when  the  stone  is  judged  to  be  so  small  that  it  may  easily  be  pulverised  at 
one  sitting.     By  childhood  I  mean  any  age  up  to  fifteen. 

2.  Lithotrity  is  not  to  be  recommended  in  cases  of  tight  stricture.  It  is 
true  that  if  the  symptoms  are  not  urgent  the  stricture  may  first  be  cured ; 
still  stricture  is  often  associated  with  an  irritable  condition  of  the  urethra  and 
bladder,  highly  unfavourable  for  the  success  of  the  crushing  process.  In 
slighter  cases  of  stricture  there  is  not  the  same  objection. 

3.  Lithotrity  has  no  chance  of  success  in  patients  suffering  from  extensive 
renal  disease.  It  is  true  that  such  patients  usually  die  after  lithotomy,  but 
if  it  is  judged  necessary  to  perform  any  operation  at  all,  lithotomy  is  on  the 
whole  the  best. 

4.  In  cases  of  very  large  or  very  numerous  stones  the  lithotrite  may  per- 
haps not  have  room  to  work.  Such  cases  must  bo  dealt  with  by  lithotomy, 
and  even  when  the  stone  does  not  fill  the  bladder,  but  still  is  so  large  that 
it  would  require  numerous  sittings,  and  the  patient  is  at  all  irritable,  it  is 
doubtful  which  is  best.  The  composition  and  hardness  of  the  stone  become 
now  questions  of  much  importance,  since  a  large  concretion  can  be  rapidly 
broken  up  if  it  consists  chiefly  of  soft  phosphates  and  the  debris  will  pass 
with  but  little  pain,  whereas  a  uric  acid  or  oxalate  of  lime  stone  is  broken 
into  sharp  fragments,  many  of  them  of  considerable  size,  very  apt  to  lodge 
in  the  urethra  or  to  inflame  the  coats  of  the  bladder. 

5.  In  the  female,  as  a  rule,  lithotrity  is  easy  if  the  stone  be  small,  but  in 
larger  concretions,  and  in  the  case  of  children,  lithotomy  may  become  neces- 
sary. 

The  operations  of  lithotomy  are  numerous.     The  one  in  almost  universal   Lateral 
use    in  England  is  the  lateral  operation,  which   accordingly  I  shall  first    *    ^  ^"^^' 
describe. 

The  perinaBum  is  to  be  shaved  if  necessary.  The  staff  is  then  to  bo 
passed,  and  the  patient  is  to  be  drawn  to  the  edge  of  the  table  with  the  but- 
tocks slightly  projecting  over  the  edge,  the  feet  and  hands  secured  together, 
the  hand  grasping  the  dorsum  of  the  foot.  They  are  secured  either  with  the 
garters  or  shackles.*     The  knees  are  held  apart,  the  patient's  body  kept  quite 

'  The  'lithotomy  position'  is  used  in  many  operations  on  the  genital  organs  both  of  the 
male  and  female.  Three  metliods  are  iji  use  for  maintaining  the  patient  in  this  attitude,  i.e. 
in  the  sitting  posture  with  the  feet  graspeil  in  the  hands,  and  the  knees  widely  sepamted. 
1.  The  lithotomy-garter»,  two  bandages  of  some  firm  webbing  about  eight  yards  long  and 
terrainatinc:  in  a  loop.  The  whole  bandage  is  first  passed  through  the  loop,  and  into  the 
loop  so  formed  the  forearm  is  passed,  and  it  is  drawn  tight.  Then  the  hand  is  made  to  grasp 
the  foot  and  the  bandage  is  wound  around  them  in  successive  turns  of  figure  of  8,  and  the 
end  firmly  pinucnl.  2.  The  •  shackles'  consist  of  a  leather  f<x)tpicc«?  securely  laced  over  the 
ankle,  and  a  leather  band  around  the  wrist.  To  the  foot-piece  is  attaclied  a  ring  and  to  tlio 
wrist-piece  a  ho<3k.  The  pieces  are  put  on  while  the  patient  is  taking  the  anresthetic,  and 
when  he  is  insensible  he  is  put  in  the  proper  position,  and  the  hook  parsed  into  the  ring. 
3.  Mr.  Clover  has  lately  invented  a  very  handy  crutch — a  piece  of  iron  about  a  foot 
long,  ending  at  cither  side  in  a  bend,  Vy  which  a  strap  is  attache*!.  The  thighs  being  flexed 
on  the  aklomen  and  abducted,  are  supported  by  the  bent  ends,  and  prevented  from  moving 
by  the  s-traps,  and  thus  are  kept  bent  and  open.  Of  the  three  plans  the  shackles  are  much 
superior  to  the  lithotomy  garters,  being  less  troublesome  to  apply  and  more  stcuro  from 
slipping.  Mr.  Clover's  crutch  is  very  easily  and  quickly  applied,  and  answers  its  purpose 
very  well ;  but  does  not,  I  think,  keep  the  patient  quite  so  steady.  When  none  of  those  ap- 
paratus is  at  hand  common  baudiiges  ^ill  do  very  well,  applied  like  the  lithotomy  garters. 
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perpeTRlicnlnr  to  tltt?  table,  the  slafl*  heU  vertical  l>y  a  steady  asitistant,  with 
its  poiiit  well  in  the  biaihler,  and  if  possible  resting  on  the  Mcme,  Thnn  an 
incision  is  made  from  the  left  side  of  tho  contrnl  point  of  the  raphe  to  the 
point   midway  between  the  anu8  and  the  taber  ischii  and  rlniwTi  baekwftnlg 
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Fr«j.  Afiff,    AMtUK^n  of  tlw?  piT!nR*wrii,  fl)iovrin^  tlw  poaltioti  of  tlic  bulb  of  the  urethra  an^l  the  floor  of  I 
^{toblo-teclHl  fcMft.     (After  Flrrin^)    Tl^e  incicion   in  Intenil   lithotomy  i*  ci^oifiir-ncciJ   just  ov^fr  the  tw 
but  the  opeimtor  mitki^  thnt  pan  of  thf  birtsiloD  utitierfyciul,  mi  iltat  thti  Unlb  hthI  tii  nrterj  «aCApe,    Hi' 
divldea  tbo  fioor  of  tb»  kitiblu-rt'ctiil  Um*  <tbu  anU-iior  bbrt^  of  the  Levator  AQi>«  and  raMsha  tlieii>eiD> 
branoDS  jmrt  of  the  urothn*.  m  shown  in  the  next  ftgnre. 

into  the  ischio-rectal  region  as  far  aa  is  judged  necessary.  This  incision  should 
divide  the  akin  and  superficial  parts*  The  surg-eon  then  pats  his  left  fo 
finger  into  the  upper  angle  of  the  wound,  deepens  the  incision  till  he 
distinctly  feel  the  groove  of  the  staff,  puts  the  point  of  his  knife  into  the 
groove,  and  then  pushes  the  knife  on  till  it  rciiches  the  bladder.  Hav 
reaehed  the  bladder  he  withdraws  the  kiufe,  enlarging  the  wound  a  little  i 
he  does  so,  by  latentlising  the  edge  of  the  knife  and  pressing  it  a  little  on  the 
parte.  Then  he  pushes  his  left  forefinger  along  the  concavity  of  the  sta^T  till 
it  reaches  the  bladder,  which  it  will  do  if  he  have  made  the  wound  frt?e 
enough.  Having  placed  his  forefinger  on  the  atone  he  withdraws  the  staff, 
and  passes  the  forceps  ah>ng  the  upper  side  of  his  finger.  Wlien  the  forceps 
have  r^eached  the  bladder  he  opens  them,  and  then  a  gush  of  ui-ine  occurs. 
The  stone  is  often  thus  carried  into  the  grasp  of  the  forceps,  otherwise  it 
must  be  caught  by  them  (taking  cure  that  the  coats  of  the  bladder  are  not 
can ght  also)  and  withflrawn  in  the  axis  of  the  pelvis.  If  the  stone  is  not 
Tcry  large  there  is  no  difficulty  abnut  tliisj  btit  if  it  is,  gradual  dilatation  of 
the  wound  with  the  stone  and  forceps  by  a  sort  of  corkscrew  motion  is 
necesaaiy*  After  the  stone  has  been  removed  the  bladder  should  always  he 
carefully  Bcarehcd  to  see  whether  there  is  another, 

A  few^  words  about  each  ?^tep  of  (his  opernlion  are  necessary. 


LlTHOTCniY. 

Til  the  first  place  it  mei?8e»tial  that  tht'  stono  should  ho  felt  with  the  sta tT 

itself  ypon  which  the  surgeon  is  to  make  hin  inL-ision.     It  is  not  enough  that 

,  calcnlus  bns  been  felt  on  a  ]irevions  occasion,  nur  won  with  another  inatm- 

:ient  while  the  patient  is  on  tlie  table.     In  order  to  he  eertitin  that  the  Btone 


:\. 


\ 


PlO*i09.    Tiie«acoud  ftcp  «f  tlw  optrntiDn  for  stone.    The  kulfe  oot^^rlng  the  gitioTe  of  %\te  nfcuil  Jti  the 
mouiUrutioiu  poUlon  of  tlie  are thm.— Alter  Pirritv 

is  really  present  and  the  staff  properly  lodged  in  the  bladder,  the  stone  shonld 
be  Btrnck  with  the  staff  itself. 

As  to  the  hhape  of  tlie  staff  there  are  different  fashione.  Most  surgeons 
tisea  staff  of  the  same  shape  as  a  catheter.  At  Guy's  Hospital,  the  *  straight ' 
staff  (which,  however*  is  not  acenmtely  straiglit),  is  preferred,  the  supposed 
advantage  being  that  there  is  less  risk  of  the  knife  slippiiig  out  of  the  groove. 
But  as  this  oiight  never  to  happen  in  careful  hands,  and  the  straight  staff  is 
more  diffieuit  to  find  in  the  ijeriuiuum,  1  fail  to  see  any  advantage  which  it 
has;  nor  can  I  see  the  necessity  of  making  the  gixjove  on  the  side^  instead  of 
in  the  centre  of  the  staff.  The  rectangular  staff  was  f<ir  some  time  in  favour 
with  some  good  surgeons,  but,  I  V>elieve,  is  now  generally  disused.  It  has  the 
great  drawback  of  being  very  awkward  to  pass  and  \evy  liable  therefore  to 
make  a  false  passage,  a  drawback  very  imperfectly  counter  balanced  by  its 
one  advantage,  that  its  angle  is  easily  found  in  the  pertnroam.*  As  for  the 
position  of  the  staff  in  the  bladder,  some  surgeons  direct  that  it  should  be 
inclined  to  the  left  side,  in  order  to  present  its  groove  more  readily  to  the 
operator.     This  seems  to  me  a  matter  of  indifference  ;  the  main  point  is  that 

'  If  the  rectftngiibir  staff  is  ever  to  bo  UBeti,  the  appamtus  invented  by  Br.  Buchntiitn 
should  l)e  employed.  In  this  nppim»ltis  after  tho  fitaff  is  lodged  in  the  hkdJer  a  dirwtor  is 
fixed  Oft  to  it  wlucli  terminatfji  in  a  point.  This  pt>inr  piorosu  tho  perintEum  and  ia  roceiTed 
into  a  hole  io  the  nnglc  gf  the  Bl«ff.  Tho  eurg'nn  lijis  now  nothing  to  do  byt  follow  the 
groote  of  thtt  dirwtor  fftrnight  info  the  bladfier. 
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it  sliall   i>e  sieiuly  and  nat  slip  nat  of  the  bliulder,  and  Uiip,  1  think,  is 
seeurt'd  if  the  assistairfc  holds  it  vertically^  hooking  itag?^un8t  tbo  pul>es. 

The  main  dangers  in  the  operation  upe  as  follows  :— 

There  may  be  unavoidable  haemorrhage  from  same  unusual  distriboti( 
of  the  arteries.  This  proceeds  g'enerally  from  the  internal  pudio  fnmishin] 
an  accessory  internal  pndic,  insteatl  of  bifurcating-  in  its  usual  position  undi 
cover  of  the  ninins  of  the  ischium,  or  from  an  abnormal  course  of  the  arter] 
of  the  balb.  Aj^ain,  very  free  linemorrhage  may  takt;  place  in  old  perso 
from  the  veins  about  the  prostate  and  neck  of  the  bladder.  The  only  thi 
that  can  be  done  is  to  tie  any  divided  artery  if  po^Rihle.  or  if  the  vessel  cannot 
be  secured  to  hasten  to  complete  the  opemtion,  and  then  pi  up:  the  wound  witl 
*  the  petticoat  plug/  i.e.  a  large  catheter  or  tube  passed  through  apiece  of  stoai 
cloth  into  which  a  quantity  of  lint  is  pressed  sufRcient  to  fill  and  make  consi- 
derable pressure  on  the  sides  of  the  wound.  Avoidable  ha?morrhage  proceedl 
generally  from  the  artery  of  the  bulb  if  the  wound  be  deepened  too  ranch  aJ 
its  front  part,  for  it  must  be  recollected  that  the  incision  commences  over  th< 
poaitittn  of  the  artery.  But  in  children  this  artery  is  so  small  that  its  divisiof 
is  of  no  consequence,  in  fact^  I  l>elieve,  that  it  is  almost  always  divided.  It  u 
said  that  the  internal  pudic  may  be  cut  if  the  incision  is  extended  too  far  out- 
wards ;  but  this  seems  impossible  if  the  artery  occupies  its  natuml  situation 
and  prohal*ly  in  the  eases  in  which  this  haa  happened  the  artery  has  bcH?B 
abnonnal.  The  great  danger  in  lithotomy  is,  that  the  urethra  should  be 
broken  across  and  pushed  before  the  finger  into  the  pelvis  ;  or  that  the  knife 
should  leave  the  groove  of  the  sfaff^,  and  so  the  incision  be  made  not 
the  bladder,  hut  Ixjtween  it  and  the  rectum.  In  either  case  the  surgeon 
not  reach  the  bladder,  and  I  have  seen  crises  in  which  an  inexperienced  lith 
tomist  under  these  circamstunees,  believing  that  he  had  reached  the  bladdefil 
withdrew  the  binQ]  and  in  one  case  wa,s  obliged  to  give  up  the  operation 
altoirether ;  in  another,  completed  it  by  the  help  of  a  senior  colleague,  bufc 
with  great  risk  and  difficulty,  This  is  avoided  by  making  the  incision  inta 
the  staff  free  enough  to  admit  the  finger,  and  never  letting  the  point  of  thi 
knife  quit  the  groove  as  it  is  being  pushed  into  the  bladder,  nor  taking  tbd 
staff  out  till  the  finger  is  in  actual  contact  with  the  stone.  One  of  tlie  greafc 
difficulties  in  lithotomy  in  little  children  is  to  make  the  incision  large  enongU 
to  atlmit  the  finger  without  wounding  the  rectum  or  other  parts  around. 
Much  has  l>cen  said  as  to  the  danger  of  incising  the  whole  of  the  pmstato 
and  thus  laying  open  the  eel  hilar  tissue  beneath  the  rectovesical  fascia^  wherebj 
it  is  supposed  the  urine  from  the  bladder  is  admitted  into  the  meshes  of  thi 
cellular  tissue,  infiltrating  it  and  producing  diffuse  celhilitis.  This  doctrini 
rests  on  high  authority,  yet  it  has  Ix^en  much  questioned.  In  children  thi 
whole  pix>8tate  must  necessarily  Ijt  divitled,  for  the  gland  is  too  small  tfl 
allow  an  entrance  to  the  bladder  otherwise  ;  yet  children  never  suffer  fro: 
the  diiruse  suppuration  which  is  supposed  to  be  the  result  of  such  division, 
And  as  Sir  H,  Thompson  has  justly  observed,  the  effect  of  the  possage  of  ai 
irritating  fluid  like  urine  over  the  fibres  of  the  cellular  membrane  would  be  t^ 
close  the  interstices  between  the  fibres,  not  to  open  them.*  It  is,  no  donbtb 
prudeot  not  to  carry  the  deep  incision  farther  than  is  absolutely  necessary 
yet  it  apf>ear8  to  me  safer  in  the  case  of  large  stones  to  make  a  suffieieni 
incision  than  to  lacerate  the  prostate  and  theneighbounng  tissnes,  as  is  of^ei 

'  Tbfi  Mudt'iit  niiiPt  recoiled  thut  the  *  cpllular'  tif>sao»  thmigh  ciipalfo  of  \mug  disti'nJeJ 
Into  cults  or  fsfUK;*"*,  jet  in  tlio  living  l>04ly  conUins  uo  such  spaces — idl  its  dhrcs  nr©  in  cloi 
contaict,  and  tho  old  term  'ccllalar  momhmnc '  i«  far  na>ro  expreefive  of  iU  real  rondtrinn 
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done  in  siicli  cases.  For  small  stones,  a  very  moderate  incision,  dilate  by  the 
forefinger,  suffices  ;  for  larger  calculi,  a  freer  cut  is  required,  or  if  the  stone 
sticks  in  the  incision  a  blunt-pointed  straight  bistoury  may  be  passed  along 
it,  and  the  constricting  parts  nicked  here  and  there. 

When  the  finger  is  placed  on  the  stone,  the  latter  may  bo  so  small  and 
smooth  as  not  readily  to  bo  grasped  by  the  forceps.  The  scoop  is  then  very 
useful.  This  is  an  instrument  exactly  resembling  a  small  spoon  with  a  very 
long  handle.  It  is  slipped  under  the  stone,  "which  is  held  in  it  by  the  forefinger. 

When  the  operation  is  over  some  surgeons  always  pass  in  a  straight  tube 
which  is  tied  in;  but  this  is  not  necessary,  except  in  order  to  repress  haemor- 
rhage, as  stated  above. 

The  rectum  is  to  bo  unloaded  before  the  operation,  and  will  then  almost 
certainly  escape  injury  if  the  surgeon  is  moderately  dextorons.  A  gentle 
purge  should  be  given  on  the  second  night  before  operation,  and  the  lower 
bowel  should  be  completely  emptied  by  an  injection  exhibited  about  eight 
hours  before  the  operation.  This  will  both  unload  the  l30wel  and  prevent  the 
patient  being  disturbed  for  a  day  or  two  afterwards.'  If  it  should  happen 
that  the  rectum  is  injured  the  wound  in  it  should  be  united  if  possible,  and 
may  very  probably  heal,  otherwise  the  resulting  fistula  is  very  intractable 
(sec  below). 

The  after-treatment  is  very  simple.  The  urine  runs  into  some  tow  or 
carded  oakum  placed  beneath  the  patient  and  frequently  changed  ;  and  if  he 
is  irritable,  he  is  to  be  kept  tolerably  under  the  influence  of  opium. 

The  main  causes  of  death  after  lithotomy  are  pytemia,  hoemorrhage,  peri-   Causes  of 
tonitis,  diffuse  inflammation,  and  sinking  from  renal  disease.    The  operation,  wf'*'  "'^^ 
particularly  when  protracted,  as  in  the  case  of  very  largo  stone,  may  prove 
fatal  by  the  immediate  shock. 

The  danger  of  the  operation  depends  mainly  on  three  things :  the  state 
of  the  general  health,  and  especially  of  the  urinary  organs ;  the  age  of  the 
patient,  and  the  size  of  the  stone.  In  persons  of  almost  any  age,  who  are  of 
sound  constitution,  and  in  whom  the  kidneys  are  healthy  and  the  bladder  not 
extremely  degenerated,  lithotomy  is  a  very  successful  operation.  In  children 
death  is  very  rare ;  the  small  proportion  (about  6  per  cent,  on  an  average) 
who  die  being  chiefly  weakly  infants  exhausted  by  previous  suffering  or 
labouring  under  visceral  disease.  But  when  the  stone  is  of  large  size,  and 
there  are  evidences  of  very  acute  inflammation,  that  inflammation  has  usually 
extended  to  the  ureters  and  kidneys,  and  any  slight  injury  would  probably 
prove  fatal,  still  more,  the  formidable  operation  by  which  alone  a  large 
stone  can  be  removed.  The  inference  is  that  no  delay  is  admissible  in  cases  of 
stone.  When  the  symptoms  become  more  accurately  known  to  the  public, 
and  the  necessity  of  seeking  competent  advice  at  an  early  period  is  generally 
recognised,  stones  will  bo  disposed  of  w^hcn  of  small  size  by  lithotrity,  litho- 
tomy in  the  adult  will  become  an  even  rarer  operation  than  at  present,  and 
stone  will  bo  only  rarely  a  cause  of  death. 

After  the  operation  for  stone,  a  fistulous  communication  may  be  left  either  Recto-vesl- 
with  the  bladder  or  urethra.     The  latter  is  far  more  common,  for  the  wound  *^**  **'  f^. 
in  the  neck  of  the  bladder  generally  heals,  and  the  patient  regains  the  power  fistuU. 
of  retaining  his  urine ;  but  it  passes  into  the  rectum  and  becomes  a  source  of 
constant  annoyance  and  irritation.      Recto-urethral  fistula  occurs  also  (as 

>  In  children  tho  rectum  of[cn  protrudes  during  the  operation.  This  gets  it  more  out  of 
the  wfty,  and  the  advice  usually  given  to  repress  the  prolapsus  is  undoubte<]ly  wrong. 
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TTiPTitioncii  iiliove)  fwm  prost^itic  abscess,  tbotijj^li  mroly;  and  I  lia" 
frillaw  An  toci  free  indsions  f<ir  auiil  fistula.  The  cnfe  is  bj  no  mea; 
tho  fatliPter  can  be  passed  into  the  bladder  without  going  into 
the  nritie  should  be  drawn  off  in  this  way  every  tirno  tlie  patiodi  waii 
wftU^r ;  and  a  ff*sv  wivks'  p«^r*sevoi'ance  in  this  treatment  inny  be  sn 
the  edg<'8  of  the  fiRtuhi  being  stimulated  with  the  tinct.  lyttie  or 
Tiic  cautciy*  But  unluckily,  it  is  only  in  rare  cases  tbat  this  ctt 
A  plastic  operation  is  then  necessary  and,  of  all  otber  plastic  pr 
seems  to  me  one  of  the  most  diaappointing.  It  may  be  performotll 
two  ways.  The  patient  (cinder  chloroform  or  no)  is  placed  in  the  fl 
tion  with  hLs  legs  sopamted  and  hanging  over  the  table.  A  doclcl 
lum  in  the  rectum  exposes  the  fistula,  which  is  to  he  pared  and! 
united,  and  a  catheter  passed  into  the  bladder  and  kept  op*fn,  84 
urine  shall  flow  out  coustantly.  If  this  fails  the  snrg-eon  luav  laj ! 
freely  open  into  the  anus,  endeavour  to  separate  the  nrethra  tirtm  it 
and  unite  the  tissues  over  a  catheter  passed  into  the  bladtier^  so  H 
the  urethra  and  leave  the  rectal  wound  to  granulate.  I  hav^o, 
treated,  and  seen  idliers  treat,  these  fistulie  after  Hthntomy,  andj  ] 
with  very  little  success. 

Mttliflii  The  lateral  t>pemtion  appears  to  me  to  be  the  best  suited  for 

hrhokwiy.  cases.  In  some  instances,  however, 
whei*e  the  stone  seems  impacted  in  the 
urethra  or  neck  of  the  bladder  (as  seen 
in  B^ig.  377),  the  median  oj>eratiou, 
which  often  bears  the  name  of  Mr. 
AUarton  in  consequeuce  of  his  having 
revived  it,  and  recommended  its  general 
adoption  J  may  he  preferred,  and  it  is 
also  an  easy  and  ready  way  of  remov- 
ing small  stones  in  childlio*)d, 

A  grooved  stafiT  is  passed  into  the 
bladder;  the  left  foretiuger  in  the  reo- 
turn  feels  the  groove  just  as  it  dis- 
appears in  the  prostate  gland.  The 
surgeon  phmges  the  point  of  his  knife 
into  the  groove,  at  or  near  this  point, 
holding  the  edge  upwanls  and  taking 
care  not  to  perforate  tho  rectum.     He 

pushes  the  knife  on  a  little  way  so  as  Fio*3«7,   a  bi«iMcr  ai*t)i»jiii(r  «»w«i 
first  to  uick  the  prostate  gland,  and        i,. 
withdraws  it,  making  at  the  same  time   -jbe  j 
a    free  division  of  the  imphe    of  the       ;^, 
periufiBum,   leaving  a    conical    wound       |^' 
at  the  bottom    of  which   the   groove       i>' 
of  the  stalf  is  exposed.     A  director  is       week 
then   passed  along  the  groove  of  the       rnr  ■ 
staff  int^  the  bladder,  and  when  the       JiV 
stone  has  been  felt  with  this  director 
the  stafi'  may  be  withdrawn.     A  pair 

of  dilating  forceps  are  passed  along  the  director,  and  the  wound  diUi 
the  finger  passes  into  the  bladder,  when  the  o|ieration  is  oompleti* 
nsual  way. 
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The  aim  of  the  operation  is  to  avoid  the  danger,  or  supposed  danger,  of  Other 
incising  the  prostate.  Its  drawback  is  the  difficulty  of  removing  anything  JJiri„aJ|" 
like  a  large  stone  through  the  wound  without  a  most  injudicious  amount  of  lithotomy, 
violence.  Other  surgeons  join  with  a  lateral  or  median  incision  of  the  peri- 
nieum  incisions  into  the  prostate  gland,  made  by  means  of  a  h'fhntome,  which 
is  a  bistouri  cache  with  one  or  two  blades,  made  to  project  at  different  angles 
so  as  to  incise  both  lobes  of  the  prostate  horizontally  (Boyer)  ;  or  with  a  cur- 
vilinear incision  on  each  side  (Dnpuytren)  ;  or  horizontally  on  one  side  and 
obliquely  on  the  other  (Senn)  ;  or  obliquely  upwards  and  downwards  on  both 
sides  (Vidal  de  Cassis).  Such  operations  are  known  as  bilateral  lithotomy. 
Others,  again,  make  the  incision  in  the  middle  line  of  the  perinaeum  while 
incising  the  prostate  with  the  knife  in  various  directions.  But  these  opera- 
tions are  little  if  at  all  practised  in  this  country,  experience  having  shown  to 
the  satisfaction  of  the  great  majority  of  surgeons  that  the  lateral  operation 
is,  on  the  whole,  the  best ;  as  affording  more  room  than  any  of  the  others  if 
the  stone  be  large,  and  being  equally  safe,  if  not  more  so,  when  it  is  small. 
It  is  true  that  it  has  its  difficulties  and  dangers,  but  they  seem,  on  the  whole, 
less  than  those  attending  on  the  other  methods. 

It  remains  to  speak  of  two  ptans  which  are  occasionally  resorted  to,  viz.  Rectal 
rectal  lithotomy,  and  the  hypogastric  or  high  operation.  The  recto- vesical  *  otomy. 
operation  is  now  only  used  in  this  country  as  a  last  resource,  when  the  stone 
is  too  large  to  come  through  the  ordinary  incision,  and  the  operator  cannot 
break  it,*  and  consists  merely  in  extending  the  incision  into  the  rectum  as 
far  as  is  judged  necessary.  This  may  sometimes  be  the  operator's  duty  ;  but 
in  a  case  which  I  once  saw,  and  which,  in  other  respects,  was  quite  success- 
ful, a  fistula  was  left  between  the  urethra  and  rectum  which  could  not  be 
closed.  The  old  recto- vesical  operation  (which  was,  I  believe,  frequently 
adopted  by  Mr.  Lloyd  of  St.  Bartholomew's  Hospital)  was  commenced  in 
the  rectum.  It  resembled  the  median  operation  to  some  extent,  but  the  sur- 
geon, instead  of  plunging  his  knife  into  the  urethra  in  front  of  the  prostate, 
passed  it  with  his  left  forefinger  into  the  rectum,  pierced  the  wall  of  the 
rectum  and  urethra  or  neck  sof  the  bladder,  and  then  cut  outwards  in  the 
middle  line,  through  the  external  sphincter  and  perinaeum. 

The  hypogastric  or  high  operation  is  only  used  in  this  country  when  the  Tjjg  j,yp^.. 
stone  is  believed  to  be  too  large  to  be  extracted  through  the  .perinaeum,  or  Ka»tric  or 
when  the  pelvis  is  too  rickety.     The  bladder  should  be  filled  with  water  in  operation, 
order  to  distend  it  and  push  away  the  peritoneum  as  much  as  possible.  Then 
the  linea  alba  is  to  be  divided  for  an  inch  or  more  above  the  pubes,  and  the 
dissection  carried  cautiously  down  until  the  point  of  .the  staff  is  felt,  when 
the  bladder  is  to  be  carefully  drawn  up  into  the  wound  and  opened,  the  stone 
extracted,  and  the  wound  left  to  itself.    The  main  danger  is  that  of  wounding 
the  peritoneum.     In  one  case,  at  which  I  assisted,  the  peritoneum  came  down 
so  low,  and  the  bladder  could  be  so  little  distended,  that  it  was  only  possible 
to  avoid  that  membrane  by  incising  the  parietes  in  a  cruciform  instead  of 
merely  a  vertical  direction.     The  patient,  a  rickety  infant  much  exhausted 
by  his  sufferings,  ultimately  sank  from  exhaustion. 

In  cases  where  the  stone  is  too  large  to  be  extracted,  it  must  be  broken 
down  by  a  kind  of  lithotrite  or  forceps  before  its  fragments  can  be  brought  Pcrinieal 
out  of  the  wound.  Various  contrivances  have  been  invented  for  this  purpose,  **^****^"*>'- 

*  See  a  case  by  me  in  vol.  xxv.  of  the  '  Path.  Traoi.* 
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and  it  is  well  to  have  an  instnimciit  of  the  Icmd  at  hand  winw  r  i 
|)ot;t^?d  to  be  very  large  ;  but  operations  on  snidi  eoraplicated  cajses  are 
saccegsfnl.  Lately  Professor  Dolbeaa  of  Paris  lias  introduced,  as  a  Bnbfl 
for  lithotomy  m  ^^enoral,  an  operation  which  he  calls  *  pcrinoeal  Uthotrity 
thia  operation  has  not  yet  obtained  a  recognised  place  in  Borgerj,  I  c 
describe  it  minutely.  It  consists  in  making  a  sraali  median  openings  ini 
membranoas  part  of  tlie  nrethra,  dilating  successively  the  external  iui 
— the  urethral  opening — the  deeper  part  of  the  urethra — and  the  neck 
bladder — seizii>g  and  breaking  the  stone^^xtracting  the  pieces  and  cai 
washing  out  all  debris.  The  operation  requires  peculiar  instmnneDt 
various  precautions,  for  which  I  must  refer  to  Prof.  Dolbean's  work, 
Liihotritie  Perinoale,*  or  a  short  account  by  Dr.  Ewart  in  the  *  Lanca 
October  17,  1874. 

Lithotomy  in  the  female  is  an  operation  of  much  leas  danger  than  i 
male,  the  parts  being  so  much  more  superficial,  but  it  is  much  more  Ital 
be  followed  by  incontioence  of , urine.  It  may  be  performed  in  niany  ' 
A  proceeding  something  like  lateral  lithotomy  may  be  effected  bj  pasa 
staff  into  the  bladder  and  making  an  incision  running  outwards  throngi 
npper  wall  of  the  vagina.  Or  the  urethra  may  bo  incised  directly  up 
to  an  extent  sufficient  to  allow  of  the  passage  of  the  finger  and  forceps 
the  bladder.  It  must  be  rememlyered  that  the  female  uix^thra  is  sodisten 
that  in  the  adult,  even  without  any  incision,  the  finger  can,  nnder  chlorol 
be  introduced,  by  dilatation  and  gi-adiial  pressure,  into  the  bladder.  Iii 
when  it  is  difliciilt  otherwise  to  detect  a  stone,  a  foreign  body,  or  a  tni 
tliis  plan  shciiihl  be  adopted.  Vaginal  lithotomy  may  also  be  practised 
lower  wall  of  the  bladder  being  laid  open»  and  the  incision  sewn  up  at 
and  the  case  treated  as  a  vesico- vaginal  fifitnla ;  and  this  is  on  the  whol 
most  appropriate  opcraticm  in  the  ad  nit,  as  involving  less  risk  of  incontid 
than  any  other ;  but  most  stones  can  be  removed  from  the  female  bli 
without  any  catting  opeintion.  If  they  are  too  large  to  be  extracted  ^ 
they  can  be  broken  with  the  lithotrite  and  removed  in  fragments,  the  un 
having  been  dilated. 

Lithofcrity  is  the  operation  by  which  the  stone  is  broken  to  pieces  h 
bladder,  and  the  pieces  cither  extracted  at  the  time  thi-ough  the  nrethi 
allowed  to  come  away  with  the  urine. 

I  can  only  give  a  general  sketch  of  the  process,  leaving  all  minute  d( 
for  special  works  on  the  subject,     The  lithotrite  is  a  pair  of  forceps,  the  s 


FlCJ.  368.  The  common  screw  ltLbotrSt«,  Tbv  immI*"  tilmio  ii*  opone<l  nnJ  ¥hot  by  tht-  liinatnl  cntir'h 
thf  handle^  nnel  when  the  tiUmv  la  flnwiy  Wiij^ifit  ihr  scrtnv  is  striven  tionie,  The  fcnmlt-  fiT^Mk"  Im 
pBrfomUfl  bj  a  liirgo  oj-enlMf?  ('  fcut^trntiKi ')  in  oitlwr  to  nvoiil  ihu  jmnniing  of  fnigiucDU  Lo  ihe 
Wiieti  it  i«  inteiiilcd  to  u*c>  the  lithotrite  u  ft  scoop  and  rrmovc  the  frngin^nt*  tlik  blada  U not  f^o 

of  a  catheter,  only  with  a  mnch  smaller  curved  end,  and  curving  more  abni 
one  blade  of  the  forceps  (the  male)  being  received  into  the  lower  or  fi 
blade,  moving  in  a  groove  by  meane  of  a  handle,  and  shutting  down 
acTcw. 

The  object  of  lithotrity  ia  to  catch  the  atone  between  the  two  blad 
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the  litbotrite,  without  injuring  the  walls  of  the  bladder,  and  then,  by  forcing 
the  male  blade  through  it,  to  fracture  or  crush  the  stone,  and  by  repeating 


\^ 


Fio.  360.  ClviAlc'8  lithotrite.  By  turning  tho  two  little  buttons  on  tfao  handle  horizontal,  the  male  blade 
iH  dctiiched  from  the  screw,  and  made  moveable.  When  the  stone  is  caught,  the  buttons  arc  turned  vertical 
and  then  tho  screw  will  act  on  them. 

this  operation  break  it  down  into  pieces  small  enough  to  pass  through  the 
urethra. 

The   urethra  should   bo  previously   dilated,   if  necessary,   until  it  will 


^ 


Fig.  370.  Thompson's  lithotrite.  The  fluted  cylindrical  handle  affords  an  easy  hold  for  the  surgeon.  Prcasure 
on  tho  button  in  the  handle  disengaged  the  screw.  The  object  of  these  newer  forms  of  lithotrite  is  to 
enable  Uie  surgeon  to  grasp  the  stone  and  set  the  screw  in  motion,  with  losd  manipuhition,  i.e.  leas  change 
of  position  o(  the  hands,  than  in  the  common  screw  lithotrite. 

easily  admit  a  large  instrument,  and  it  is  better  to  ascertain  beforehand  that 
the  passage  of  instruments  is  well  borne  by  the  patient.  Then,  the  general 
health  being  ascertained  to  be  good,  and  all  other  indications  being  favourable 
(see  p.  773),  the  process  should  be  commenced.     It  was  always  usual  to 


FlQ.  371.    The  Engli^ih,  or  Brodie's,  method  of  lithotrlty.    The  lithotrite  has  l)een  passed  to  the  base  of  the 
bUdder  and  the  stone  allowed  to  fall  into  its  grasp.— After  t>ir  U.  Thompson. 

inject  a  certain  quantity  (say  6  oz.)  of  water  into  tho  bladder.     This  is  now 
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often  omitted  as  superflaous  ;  bat  if  it  is  not  done  the  sargeon  ong 
rate  to  ascertain  that  his  patient's  bladder  is  full,  i.e,  that  he  has  i 
water  for  three  or  four  hoars  previously.  The  lithotrite  is  to  be  p 
into  the  bladder  before  it  is  opened.  Then  there  are  two  difieYen 
of  catching  the  stone.  Both  are  in  nso  by  most  eminent  and 
operators,  and  it  seems  clear  to  mo  that  they  are  about  equal  in  vi 
most  important  matter  is  to  acquire  dexterity  by  constant  prac 
method  selected.  The  one  which  is  commonly  called  the  English 
Brodie's  method,  consists  in  sinking  the  closed  lithotrite  to  the  I 
bladder,  when  if  the  instrument  be  opened  to  its  full  extent  the 
nsnally  fall  within  its  blades,  especially  if  the  patient's  pelvis  be 
slightly  shaken.  The  other  method^the  French  or  Civiale's — consi 


hi 


Fio.  ^72.    The  French  or  Civialfi'K  method  of  lithotrity.    The  lithotrite  is  rerened  to  aelae  a  la 

After  Sir  H.  Thompison. 

ing  the  stone  with  the  lithotrite,  as  with  a  sound,  and  then  gently  i 
the  iiistrunicnt  awuy  from  the  stone  sufficiently  to  open  the  blades,  w 
tlien  to  be  aj)plicd  to  tlie  stone.  Tliis  may  be  necessary  when  tlie  s 
partly  or  entirely  beliiiul  the  prosUite.  When  the  stone  is  gi'asped, 
male  blade  securely  screwed  down  on  it,  the  lithotrite  should  be  niove( 
way  so  as  to  make  sure  that  it  is  free  of  the  wall  of  the  bladder,  a 
tlie  instrnment  is  closed  and  the  stone  crushed.  When  this  has  be 
done,  tlieri!  is  generally  no  difliculty  in  picking  up  and  crushing  oth 
ments  ;  but  it  is  not  prudent  at  Hrst  to  proceed  too  far.  As  a  geu< 
about  three  actions  of  the  lithotrite  will  be  enough  at  first.  If  the 
bears  the  ()i)eration  well,  more  may  be  done  at  subsequent  sitting 
administration  of   chloroform  or  ether  is  not,   ordinarily,   necessar 
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the  operation,  if  deitteroiisly  done,  does  tiot  give  mncli  priin  ;  but  if  the 
patient  he  nervous  Ibero  is  no  objection  to  it.  Some  surge ons,  and  especially 
Sir  W,  Fergusson,  bave  recommemled  the  witbdrawal  of  euch  fragments  aa 
can  be  extracted  by  means  of  a  scoop  ;  bat  tbe  general  opinion  is  that  it  is 
on  the  whole  better  to  allow  the  frag-ments  to  pass  of  themselves,  and  to 
avoid  all  manipulation  which  is  not  ahsolntely  necessary .  If  the  bladder  is 
I  paralyiied^  or  if  tlie  surgeon  from  any  cause  is  anxious  to  hasten  the  process, 
t  the  ingenious  apparatus  devised  by  Mr.  Clover  may  be  employed  to  remove 


f  Tm.  ^73.  Clover's  wyringe.  Tbt?  imU{irnbl>er  balj  ia  lillwl  with  wnt-cr.  Thiu  is  injpotf'l  into  tlu^  liUuliier  with 
the  instruiHLMit  vertical.  Then  tho  ball  in  fillowixJ  t^t  vxi>i»u\,  ilruwiii^  the  vrntcr  and  f^u«^n^'ht^  of  <%t4iria 
up  theeje  iif  thf  iivtnmieat.  The  frftpcmenta  fair  into  the  gliis*  rooeptaclo  by  tliefr  own  Wfiirlit,  «nd  the 
prootsi  tmn  ttf.  repeated  ni^veral  time-%  withatit  4tJiy  rltilc.  If  a  frttsrcu'iit  too  largo  to  (lan^  should  full  liJito 
the  eye  of  the  catlicter  tt  mant  Ik?  UblrwljjaJ  before  witbdrawlng  the  inatrumt'tiL.  Tla«  is  tu;oomj>U«htHl  by 
V^miagtbti  item  fignted  boUjw  the  catheter. 

the  fragments  from  the  Idadden  It  is  figured  and  its  action  explained 
jmmediately  above.  The  HJttings  may  be  repeated  at  intervals  of  five  or  six 
days  if  there  bave  been  no  bad  symptoms. 

Id  cases  which  do  well  the  patient  passes  the  stone  in  small  fragments 
I  with  little  or  no  inconvenience,  until  ultimat-ely  the  nucleas  comes  away, 
and  his  symptoms  are  relieved  ;  but  there  is  often  a  good  desil  of  trouble  in 
deciding  whether  there  is  a  small  fragment  left  in  the  bladder  or  no,  and  it 
is  obvious  that  there  may  be  cases  in  which  the  detection  of  a  single  frag- 
ment niay  be  wellnigh  impossible.  Thus  tbe  blailder  may  be  fasciculated  i\s 
in  Fig.  ♦i74,  and  it  will  be  easy  for  a  fragment  to  slip  int^  one  of  the 
poaches  between  itii  muscular  fibres,  where  it  will  be  very  diflieult  to  strike 
it.  For  the  purpose  of  disengaging  such  fragments,  the  bladder  is  to  he 
filled  vrith  a  large  quantity  of  water  before  aearchii!g  in  a  doubtful  case. 

Or  it  may  even  happen  that  there  is  a  definite  pouch  in  the  bladder, 
as   in    Fig.    1^75,    when    the    snrgeon    will    natundly   believe    that   he    has 
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'  Titt.  3174.  A  fnpriciihit^Ml  blndiW,  Jiavtftg  in  th(?  in- 
Itretir***  of  It*-  rriUi«cuhir  mmt  a  nuiulKT  of  IJthlo 
acid  calculi,  jmiihc  nf  whU-li  apiMMtr  t-n  be  partly 
Hdhercnt  to  i\vf  txwit*  nf  tim  bliiH:|il(?r.  From  m 
preporatinn  pinn^tMit«J  bv  i-^ir  B.  Bmdio  to  thf> 
ICo^'Uiu  of  St.  Gemrge  *  Hospital,  S*r.  ill.  No,  30, 


Fio.  :i75.  Impaction  of  (ru-iinu'tiL-^  uj  cjIouIijr  In  a 
punch  of  tbi"  hlaiHc-r  af U5r  littjotrlty.^St,  (teorgi*  * 
Uiijiipital  MuH«am,  Scr.  iiii.  No.  M, 


removed  all  tbe  fragments,  and  the  paiient  will  suffer  from  no  symptoms 
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except  when  the  stone  liapi>eos  to  escape  from  the  pouch,      8uch 
yerj  difficult  to  ti*eat,  but  thoy  are  rare  ;  and  in  ordinary  iastances  there 
no  difficulty  either  in  detormining  the  pi'eaence  of  si  fragmenty  or  iu  deleetbll 
and  crushing^  it« 

Sir  H-  Thompson  says — *  Am  long  as  any  romaio,  there  will  aluiost 
variably  be  pain  in  passing  water,  especially  at  the  close  of  the  act,  ^^hile  ' 
nriue  may  be  cloudy  and  often  tinged  with  blood,  and  quick   movements 
the  body  give  jtain.     As  long  as  these  sytnpk»ma  persist  we  may  be  i 
some  portions  still  remiiiti  behind,  and  these  must  be  found.' 

The  I>u^i  symptoms  which  somefclmea  follow  lithotrity  are  as  follows  ; — 

1,  Inflammation  of  the  bladder  may  be  produced  by  anskiirnl  manipola 
tion,  or  even  when  all  jjossible  skill  has 
been  exercised  the  cystitis  previously 
existing  may  be  aggravated  either  by 
the  necessary  operation,  or  by  the  sharp 
edges  of  fragments.  This  may  run 
the  usual  course  of  cystitis  and  sub* 
side,  leaving  the  patient  in  a  condition 
to  continue  the  treatment^  or  perhaps 
in  the  surgeon's  judgment  rendering 
a  resort  to  lithotomy  preferable, 

2,  Enhii'gement  of  the  prostate 
gland  may  cause  much  ditiiciilty  in 
passing  the  fragments,  which  will  be 
detained  in  the  blaJder^  irritating  it 
and  projmgating  iuflanmiatiun  to  the 
kidneys.  In  I'arer  cases  the  same  eflect 
is  produced  by  partial  paralysis,  or  by 
atony,  of.  the  bladder. 

3,  The  plexus  of  veins  which  sur- 
round the  neck  of  the  bladder  may  be 
irritat4,'d  and  inflamed,  and  this  may 
prove  the  stai*ti ug  point  of  general 
pyoemia,  I  have  seen  pya)mia  prove 
fatal  in  a  chronic  form,  even  in  a  case 
where  the  stone  had  been  very  small 
and  had  been  entirely  crusbed  and 
removed.  A  small  ulcerated  surface 
existed  in  the  bhidder,  which  had 
donbtless  been  pix>diiced  by  the  stone 
itself,  as  the  patient  had  complained 
of  acnte  pain  for  a  long  time  before 
the  opei*ation,  especially  after  making 
water.  But  I  have  also  seen  pyaemia 
come  on  in  the  acutest  form  and  prove 
fatal  in  a  week. 

4-.  The  impactitm  of  fragments  is 
one  of  the  most  dreaded  sequela?  of 
lithotrity.  It  is  the  opinion  of  some 
of  the  best  authors  that  this  impaction 

hardly  ever  happens  unless  the  urethra  has  been  lacerated,  i.e.  that  a  fi 
nient  which  is  small  enough  to  pass  intu  the  ureilira  will  be  pa^^sd  on  ^ 
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\*.  Jin,  Hy|iertrophjf  of  tbn  ptxieiMte  gUuuU  t^ 
mi<]i)te  lobe  of  u  hifh  f,iT»j*-ct^  Into  tJ>e  cartty  a( 

the  bluiWff*    T-      V  "  ■     ,  !<iL>nrtl  «iid  t*ici- 

ciUfttetl,  and  ii  ii.^  wu*  In  s  ■lAltt 

ar  chronic  iut:  blofldcr  wtu  « 

Btoue,  for  whicn  rr  >  ekterlj  pcnon, 

audcrwent  the  ojtcr  i  rltj.    Tbc  llrrt 

wjw  st/vt*n  dJiVf  ftfttr  nu  ur-i,  im  bad  ft  i 
rlK^ur,  from  which  be  &ercr  rtllied,  mid  <&C 
ilays  ftfwrwftnl!!,  Sonjc  frftsrim-nts  of  cml 
Mvii  nt  the  ijott4jni  »tf  the  n  ^    fcxu 

tlic  bluclilcr,  which  luifl  u^t  leMt  In- 

jimnl  by  the  o|ni'mfl<^in  ;    t  *ftT^  In- 

flftniLHl.iiuisf,  iif   '  'the 

riKlit  N'ia^'  c»'.  ;k'» 

iliiaijilty   of    [  '  ua] 

surfj|<>?  of  thi*  lii.iiH'y  uf?.:-  -onu-  p.inuji  •'>-.i«o(jn> 
tainin^  ptu.  —  St.  (j«or{n?'«  Hoeplltl  MnaaiBit, 
Bur.  xii.  >'o.  35. 
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t  he  walls  of  ilie  eaiial  if  thoy  remain  perfect,  however  sharp  its  edges  or 
angles  may  be.  Tliis  does  not  of  eonrse  apply  to  the  meatus,  which  is  nmch 
smaller  than  the  rest  of  the  urethra.  It  often  happens  that  the  nucleus  or 
last  fragment  of  the  calculus  lodges  there,  but  this  merely  requires  that  the 
meatus  should  be  incised  and  the  fragment  removed.  The  fact  that  impac- 
tioii  is  far  more  frequent  when  the  urethra  has  been  lacerated  constitutes  a 
grave  objection  to  the  proposal  to  remove  the  debris  in  the  lithotrite-scoop 
immediately  after  crushing.* 

When  a  fragment  is  impacted  retention  of  urine  and  pain  will  bo  pro- 
duced. Retention,  however,  occurs  sometimes  without  any  impaction. 
Sometimes  the  frt^ment  comes  so  far  forwards  as  to  be  felt  from  the  surface, 
more  commonly  it  is  buried  in  the  perineeum.  In  the  latter  case,  if  the 
symptoms  are  not  very  urgent  the  warm  bath  and  opium  will  sometimes 
enable  the  patient  to  make  wat«r  and  bring  the  fragment  forwards,  when 
possibly  it  will  pass  without  further  trouble.  If  the  fragment  is  lodged 
near  the  neck  of  the  bladder,  it  may  be  gently  pressed  back  with  the  litho- 
trite  and  crashed  at  once.  If  further  forward  than  the  scrotum  it  may  be 
extracted  by  means  of  the  urethra-forceps — an  operation  requiring  great 
care,  delicacy,  and  slowness  of  manipulation.  In  a  very  few  cases  it  is 
necessary  to  cut  down  in  the  middle  line  of  the  perina)um,  when  the  surgeon 
will  naturally  consider  whether  he  ought  not  to  |)erfoi*m  lithotomy  at  once, 
and  in  still  rarer  cases  he  may  have  to  cut  into  the  urethra  in  the  i>cnis. 

5.  The  other  complications  are  of  minor  importance.  Some  amount  of 
retention  not  unusually  follows  a  first  sitting ;  orchitis,  or  epididymitis,  is 
not  uncommon  from  irritation  of  the  urethra  after  the  passage  of  fragments. 
Rigors  and  *  urethral  fever  '  occur  after  this,  as  after  all  other  operations  on 
the  urethra,  but  all  these  complications  are  to  be  treated  on  general  prin- 
ciples. 

It  will  perhaps  bo  best  to  close  the  section  with  the  following  *  practical 
hints '  from  Sir  H.  Thompson's  work  on  Lithotrity. 

1.  It  is  occasionally  desirable  that  the  urethra  be  accustomed  to  instru- 
ments before  operating,  so  that  the  lithotrite,  which  it  is  necessary  to  employ, 
can  be  passed  without  causing  much  uneasiness,  or  any  bleeding. 

2.  Always  operate,  whenever  this  is  possible,  without  previously  dis- 
turbing the  bladder  by  injecting  or  sounding. 

3.  Having  determined  the  position  of  the  patient  according  to  the  neces- 
sities of  the  case,  slowly  introduce  the  lithotrite,  and  take  care  that  the 
blades  reach  or  pass  beyond  the  centre  of  the  bladder  before  the  male  blade 
is  withdrawn. 

4.  Execute  every  movement  delibeiatcly ;  open  and  close,  incline,  or 
rotate,  slowly,  without  any  jerk  whatever;  and  all  without  bringing  the 
blades  into  contact,  as  far  as  it  is  possible,  with  the  walls  of  the  bladder. 

5.  Maintain  the  long  axis  of  the  instrument  in  the  median  line  of  the 

'  Sip  B.  Brodio  writes  on  this  subject  as  follows : — '  There  are,  however,  some  very  gmvo 
objectioDB  to  this  mode  of  proceeding.  The  withdrawing  of  the  forceps,  if  much  loaded  with 
calculous  matter,  stretches  the  urethra  beyond  its  natural  diameter,  and,  in  so  doing,  not 
only  gives  the  patient  much  pain  at  tlie  time,  but  renders  him  liable  to  rigors  afterwards ; 
secondly,  in  four  instances  in  which  I  had  adopted  this  practice  the  uretiira  was  torn, 
and  an  infiltration  of  urine  into  the  surrounding  tissues,  followed  by  urinary  abscess,  was 
the  consequence.  Two  of  these  patients  in  whom  the  mischief  produced  was  deep  in  the 
perinseum,  died,  notwithhtanding  the  abscesses  having  l>6en  freely  opened  as  soon  as  they 
were  detected.*— *  Met).  Chir  Trans.,'  vol.  xxxviii.  p.  175.  Sir  II.  Thompson  siieaks  also  to 
the  same  effect. 
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hodj  and  tlic  blades  at  or  near  the  centre  of  the  bladder,  this  being  ih 
for  operating  mostly  to  be  chosen.     In  screwing  home  the  male  bU 

crash,  ii  is  especially  necessary  to  keep  the  iiiBtrament  steady,  to  avoid 
vibration  of  it  or  much  lateral  movement  of  the  blades  from  its  a 
each  turn ;  a  small  deviation  at  the  handle  prodaces  a  large  one  i 
blades. 

6,  The  position  of  a  large  stone  m  often  very  near  the  necJc  of  the  bli 
Bat  tlie  position  of  the  stone  varies  much  in  different  cases.  When  it  is  di 
to  find  or  seize  it,  the  reason  nsiisilly  is  tliat  the  stone  lies  close  to  the 
of  the  bladder,  so  that  the  male  blade,  when  drawn  oat,  impinges  npa 
stone,  instead  of  including  it  within  the  grasp  of  the  instrument* 
necessary  then  to  insinuate  caretnlly,  by  a  latenil  movement,  the  male 

I  between  the  Btone  and  the  neck  of  the  bladder. 

7,  When  the  stone  is  caught,  especially  if  in  the  fenestrated  lithi 
rotate  !t  a  fonrtb  of  a  turn  on  its  axis  before  screwing  up  Urmly  or  crol 
to  make  certain  tliat  nothing  is  ificluded  besides  the  atone. 

8,  Having  broken  a  stone  or  a  hu'ge  fragment,  the  operator  may  pi 
and  erash  piece  after  piece  consecutively^  withoat  further  searching,  if 
only  careful  to  work  the  lit  hot  rite  exactly  at  the  same  spot — the  patii 
course  not  shifting  his  poaition — since  fmgments  fall  immediately  ba 
the  blades  of  the  inHtrnment,  rind  rest  there, 

U{K  Never  witlidraw  a  litbotrite  ioaJt^d  with  calcalous  debris ;  a  mo< 
quantity  will  come  away  between  the  plain  blades  ;  but  if  an  impedimt 
felt  at  the  neck  of  the  bladder  on  withdrawing,  return  to  the  centre 
csLviij  and  unload  them.  This  can  always  be  done  with  a  properly 
strncted  Hthotrite. 

10.  No  sitting  should  exceed  6ve  minutes  in  duration,  except  nndef 
peculiar  circumstancea.  The  large  majority  of  sittings  should  occup; 
three  miimtes,  some  less.  The  mere  sojourn  of  a  lithotrite,  withoti 
movement,  for  three  minutes  iu  tbe  bladder,  causes  uneasiness,  and 
subsequent  irritability,  which  may  he  considerable  if  the  time  is  prolong 

11.  If  the  patient  experiences  an  unusual  amount  of  jmin  at  the 
mencement  of  any  sitting,  it  is  wise  to  postpone  it  until  another  d| 
mr»ke  it  very  short,  Snch  nnlooked-for  pain  is  a  useful  intimation  th 
urinar)'  passages  are  not  at  this  time  in  fit  condition  for  our  pnrjjose,  8 
acting  u[>on  it,  we  may  avoid  serious  mischief. 

12.  After  the  first  sitting  it  is  generally  desirable  that  the  patient  i 
have  hot  fomentations  to  the  bypogastrium  and  porimeum,  remain  ] 
horixonttd  poaition,  and  pass  liSs  water  in  that  position  if  ho  can, 
remain  tolerably  quiet    until  the  debris  has  passed,  which   usually 
within  three  days  of  the  sitting, 

13.  The  removal  of  debris  by  injecting  and  washing  out  the  bladd 
be  considered  the  exception  to,  and  not  the  rule  of,  practice. 

HeraovsT  of  The  lithotrite,  or  lithotrite- scoop,  or  some  analogous  instrument, 
IkSi'S*  tifLen  be  employed  with  signal  success  in  the  removal  of  foreign  bodies 
the  bladder.  The  most  common  cjise  is  where  the  fragment  of  a  bougi 
been  Imiken  into  the  hlmlder.  If  the  surgeon  is  called  in  at  once,  he 
pick  up  the  foreign  subatauce,  and  generally  with  ease,  and  should  the 
be  small  it  may  come  away  without  any  trouble.  If  large  it  may  he  cu 
pieces,  which  will  pass  of  themselves.  If  the  case  has  been  put  off' 
crust  of  phosphate  has  been  de|K>sited  on  the  fhigment,  it  must  be  it 
like  any  other  case  of  stone. 


k 


STONE  IN  THE   URETHRA.  787 

More  complicated  foreign  bodies  j^ncrally  require  lithotomy,  for,  even  if 
tlicy  could  be  caught  and  crushed,  the  fragments  would  be  very  dangerous 
to  the  urinary  apparatus.  Such  cases  are,  as  a  general  rule,  very  favour- 
able for  lithotomy,  since  there  is  no  disease  of  the  bladder  or  kidneys  (see 
page  220). 

Prostatic   calculi   have  been  spoken  of  incidentally  on  previous  pages.   ProHtatic 
They  form  small  and   often  very  numerous  concretions,  containing  a  good  calculiw.  . 
deal   of  animal  matter,  but  consisting  generally   of  phosphate  and  carbon- 
ate of  Ifme,'   sometimes  almost   entirely   of   the  latter  salt.     These  small 

concretions  grow  into  the  urethra, 
and  often  (I  believe  usually)  do  not 
cause  any  special  symptoms,  but 
they  may  occasion  pain  and  irrita* 
tion  in  making  water,  frequent 
erections  and  discliarges  of  semen. 
In  such  cases  they  might  be  de- 
tected by  careful  exploration  with 
the  sound  and  finger.  Calculi  also 
may  pass  out  of  the  bladder  and 
lodge  in  the  prostatic  urethra,  pro- 
ducing total  or  partial  retention, 
and  a  calculus  may  grow  from  the 
r^    ,^,    »  ^      .      ^^-  .u      u  #*v  Ki  ,,     .  bladder  into  the  urethra  (vesico-  Verico- 

Fk;.  377.    A  Rtone  impaotod  in  the  nock  of  the  bliultW  ot  ,  ^  Moatatic 

n  child  RRed  three.    The  stone  seem*  to  fill  the  prorta-  prostatic  Calculus)  thuS  dilatinir  the    5^„l,.!r 

tic  urt-thm,  bat  there  U  no  history  of  complete  roU-n-  '^      .        /•xi.i.ijj  j.  c«c«"«»- 

tion  of  urine,  though  there  hnd  been  grout  diinoulty  in  neCK    OI    the    Dladaer    and    CauSlUg 
passing  water  for  about  eight  weeks.    The  child  was  i  •   •        j.*  t.      a 

brought  to  the  hospital  to  be  o|)ora'cd  on,    when  morC  Or  leSS  mCOUtmence.      It  often 

Bymi»t«)nw  of  scarlet  fever  Phowed  themwlvos  and  he  l.^nnAna     linwAvoT*     fliof     fli^    ^^-^^ 

died  in  a  few  day*.    The  bladder  is  small  and  thick-  iiappens,    nowever,    tnat    tHe    unnO 

eued,  the  ureters  a  e  dilated.  There  is  some  malforma-  p*i«  U^  rAtjiinprI    fVinTi«»Ti  Ti^f  IV\*.  a-n-wr 

tion  of  the  bladiler,  one  side  of  it  being  much  lanfer  ^^  ^  retamcQ,  tnough  not  tor  any 

than  the  other,  and  from  its  ajwx  projected  a  small  long   period,  although  a  CalculuS   is 
elongated  cyst  (through  which  a  bristle  pauses),  which  t       .  /«     f 

had  every  appearance  of  being  a  porrioos  iwrtion  of  projecting   OUt  of  the   bladder.      In 
the  urachus.  — From  a  specimen  in  the  Museum  of  St.      .        ^         ,  .  .   . 

George's  Hospital,  iaer.  xii.  Nu.  87.  the  icmalc,  also,  1  havc  known.  a 

stone  grow  out  of  the  bladder  into 
the  urethra,  and  produce  incontinence  of  urine.  Removal  of  calculi  from 
the  prostatic  urethra  by  means  of  forceps,  is  spoken  of,  and  in  the  case  of  the 
small  prostatic  concretions  it  seems  physically  possible,  and  the  attempt  may 
be  justifiable ;  but  in  all  cases  in  which  the  stone  is  known  or  believed  to 
have  a  vesical  origin  it  should,  if  possible,  be  pushed  back  into  the  bladder 
with  a  lithotrito,  and  crushed.  If  this  is  not  possible,  median  lithotomy  is 
indicated. 

Stone  in  the  urethra  is  a  common  cause  of  retention  in  boys.  It  is  in  stone 
all  ordinary  cases  carried  down  from  the  bladder,  though  it  is  said  that  stone  '**  *^® 
has  formed  in  a  pouch  or  diverticulum  behind  a  stricture.  The  impaction 
of  a  calculus  does  not  necessarily  cause  retention,  in  fact,  a  smooth  and  small 
calculus  may  produce  very  few  sympioms,  its  impaction  being  due  merely  to 
its  being  turned  with  its  longest  diameter  across  the  urethra,  and  when  it 
happens  to  turn  the  other  way  it  will  come  out.  But  large  and  sharp  stones 
or  fragments  of  stone  give  rise  to  much  suffering,  and  unless  removed  early 
much  mischief  will  follow  from  abscess,  extravasation  of  urine,  urinary 
fistula,  &c.  In  some  cases  the  obstacle  to  the  passage  of  the  stone  depends 
on  spasm  of  the  urethra,  and  relaxation  of  this  spasm  by  opium  and  the 

*  Their  chemical   composition,  according  to  Dr.  Wollaston,  is  phosphate  of  liroo  84*5, 
carbonate  of  lime  -6, animal  mattir  150.* 
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warm  bath  will  prove  successful.  The  patient  should  be  directed  to  hold 
his  urethra  in  front  of  the  stone  as  long  as  possible  while  passing  his  water, 
in  order  to  increase  the  force  of  the  jet.  If  the  stone  be  lodged  fiar  forwards 
patient  and  gentle  attempts  at  extiaction  with  the  forceps  will  often  succeed, 
especially  if  the  stone  can  be  manipulated  so  as  to  turn  its  long  axis  along 
the  urethra.  If  they  do  not,  and  the  stone  is  near  the  scrotum,  it  may  be 
better  to  push  it  into  the  perinaeum  and  cut  down  on  it  there,  though  1  must 
say  that  I  have  not  seen  the  harm  which  some  surgeons  describe  as  resulting 
from  catting  into  the  urethra  in  the  penis.  If  a  catheter  is  passed  into  the 
bladder,  tied  in  and  left  open,  the  wound  is  pretty  sure  to  heal.  Stones 
impacted  far  back  will  not,  probably,  be  extracted  by  the  forceps.  A  free 
incision  should  be  made  on  them,  keeping  the  left  thumb  or  forefinger 
pressed  on  the  urethra  behind,  to  prevent  them  from  slipping  into  the 
bladder. 
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CHAPTER    XXXIX. 

DISEASES    OF   THE   MALE   ORGANS   OP   GENERATION. 

AFFECTIONS  OF  THE  TESTICLE  AND  ITS  APPENDAGES. 

The  congenital  malformations  of  the  testicle  with  which  we  are  concerned  in  Congenital 
practice  relate  chiefly  to  irregularities  in  the  descent  of  the  gland.    The  cases  tions. 
reported  of  multiple  testicles  seem  to  be  apocryphal :  cysts  in  contact  with  the 
testicle  having  been  mistaken  for  additional  testicles. 

There  are  cases  in  which  the  testicles  are  imperfectly  developed  or  even 
entirely  absent,  though  the  patient  retains  sexual  feeling  and  power.  Such 
persons,  however,  are  probably  sterile.  Their  possession  of  sexual  power  is 
accounted  for  by  the  fact  that  the  vesiculcB  seminales  are  present,  being 
developed  along  with  the  vas  deferens  and  epididymis  from  a  different 
source. 

More  common,  however,  and  in  a  surgical  point  of  view  more  important,  Retained 
is  the  retention  of  the  testicle  either  in  the  abdomen  or  in  the  inguinal  ring. 
Such  retained  testicles  do  not,  in  the  opinion  of  most  pathologists  of  the 
present  day,  secrete  seminal  fluid,  i.e.  fluid  containing  spermatozoa,  so  that 
the  patient  is  sterile,  if  both  testes  be  retained,  though  there  is  no  reason 
why  he  should  be  in  any  respect  deficient  in  sexual  power. 

When  a  testicle  has  only  descended  into  the  inguinal  ring,  or  when  it 
descends  very  late  into  the  scrotum,*  a  portion  of  bowel  very  often  adheres 
to  it,  and  may  easily  become  strangulated,  especially,  as  in  these  cases,  the 
internal  ring  is  often  very  deep  and  narrow.  And  in  other  cases,  though  the 
testicle  does  not  descend,  the  gut  may  come  down  into  the  scrotum,  and,  of 
course,  may  be  strangulated  there  (see  Fig.  296,  p.  607).  In  all  cases  of  hernia 
with  retained  testis,  the  flrst  care  of  the  surgeon  is  to  replace  the  hernia  if 
possible.  If  the  testicle  adheres  to  the  hernia  and  the  latter  is  reducible,  so 
that  the  replacement  of  the  bowel  involves  the  reduction  of  the  testis  also 
into  the  abdomen,  or  into  the  groin,  this  is  a  matter  of  but  little  importance, 
provided  a  truss  can  be  worn  and  the  risks  of  hernia  obviated.  Even  if  the 
pressure  of  the  truss  were  to  cause  atrophy  of  the  testis,  this  is  not  an  objection 
to  the  practice,  since  the  testicle  is  probably  useless  from  the  beginning.  But 
very  often  the  hernia  will  be  found  irreducible,  or  the  truss  cannot  be  borne. 
In  such  cases  a  bag  truss  must  bo  fitted.  If  an  operation  becomes  necessary 
the  surgeon  will  probably  embrace  the  opportunity  to  remove  the  testicle, 
which  is  useless  and  in  the  way. 

Such  retained  testicles  have  not  unfrequently  been  known  to  be  the  seat 

*  Sir  A.  Cooper  relates  tliat  be  hns  seen  the  testicle  descend  as  late  as  seventeen  years  of 
age,  and  Dr.  Humphry  speaks  of  a  case  as  late  as  forty. 
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of  cancer,*  utid  in  other  cases  of  iijtlrocclc.     Gonorrhceal  orchitis  is  peculiarly" 
paiTiftil  when  the  testicle  is  retained  in  the  canal. 

There  are  also  instances  in  which  the  testicle  instead  of  descending  mt 
the  scrotum  has  passed  into  the  perina'uni,  or  even  through  the  saphetioi] 
opening  into  the  groin-     The  knowledge  of  these  rare  anomalies  will 
usefal  to  the  surgeon   in  examining  cases  oi  supposed  hernia  or  periDflBal' 
ahacess. 

In  other  ca8es  the  testicle  is  invt  rted  in  its  descent,  so  that  the  cord  lies 
in  front  of  it,  and  the  tunica  vaginalis  beliind.  This  fact  ha«  its  importance, 
aa  wo  shall  see,  in  the  practical  surgery  of  hydrocele. 

The  persistence  of  the  funicular  cand  is  a  fact  of  as  mnch  importance  in 
hydrocele  as  in  hernia. 

The  malfonuations  of  the  penis  derive  their  ijractical  importance  from 
the  condition  of  the  urethra  and  bladder,  and  liavc  been  spoken  of  on  pp, 
734,  74r>. 

The  dheoiies  of  the  male  organs  may  l>e  divided  into  those  of  the  testicles, 
scrotum,  and  i)enis.  The  vesicnlro  somiiiales  might  perliaps  he  added,  but 
their  atTections  are  not  well  understood,  and  the  diseases  of  the  prostate  are 
treated  along  ^vitli  those  of  the  urinary  organs,  with  which  they  have  a 
ncarcr  connection  than  with  those  of  the  generative  system. 
Hydrocele.  The  diseases  of  the  testicles  will  he  tirst  considered — of  these  perhaps  the 

commonest  is  hi^drtfCih\  a  collection  of  fluid  in  tlie    tunica  vaginalis,    the 
result  of  over-secretion  or  passive  dropsy. 

No  symptoms  attend  the  formation  of  a  hydrocele,  so  that  any  swelling  in 
the  testicle  which  forms  painlessly  and  gives  no  inconvenience  except  that 
occasioned  by  its  weight  is  suspected  to  be  a  hytlrocele  till  proved  other- 
wise. 

The  forms  of  hydrocele  are  vnrions,  corresponding  to  the  condition  of  the 
tunica  vaginalLs  and  its  funicular  process. 

In  the  ordinary  condiHon  the  tunica  vaginalis  is  entirely  separated  from 
the  peritoneal  cavity  by  the  whole  ex!>ent  of  the  scrotum  and  inguinal  canal. 
It  only  covers  the  f\*ont  and  sides  of  the  testis,  extending  somewhat  under 
the  epididymis  and  around  its  head,  but  is  reflected  forwards  from  the  sidea^ 
of  that  body  so  as  to  leave  its  posterior  part  free.  Consequently,  when  ihii 
cavity  is  distended  with  fluid,  vvliieh  eonstitates  the  common  hydroinjle,  the 
swelling  lies  in  front  of  the  testicle  and  above  it  (Fig.  300,  p.  608).  The 
testicle  may  he  sometimes  felt  at  the  hack  of  the  tumour;  the  sci'otal  cord 
is  perfectly  free.  The  collection  of  tlnid  is  generally  too  tiglitly  bound 
down  to  permit  of  the  feeling  of  fluctuation  ;  it  is  commonly  transparent, 
though  often  not  so,  in  consequence  of  the  thickness  of  the  sac.  It  is 
pyriform,  and  if  the  patient  is  intelligent  he  will  have  noticed  that  it  has 
begun  from  the  bottom  of  the  scrotum  and  extended  upwards.  When 
punctured  a  greenish  or  yellowif<li  serum  is  drawn  off,  which  is  rich  in 
albumen,  so  that  it  coagulates  on  the  application  of  heat  or  nitric  acid  Hk:? 
the  seinim  of  the  blood.  The  causes  of  hydrocele  are  not  well  nnderataod. 
It  is  a  common  complication  of  chronic  inflammation  of  the  testicle  (hydro- 
sarcocele),  and  a  cert^iin  funoont  of  hydrocele  also  usually  accompanies  aente 
orchitis.  Its  inflammatory  origin  is  testified  also  by  the  fact  that  it  is  not 
infrequently  referred  to  an  injury.     Yet  in  most  cases  of  pure  hydrocele 

"  Dr.  G.  Juhnioii*  *  Me<l.  Chir.  Tnin**,/ vol.  xUi.  Mr.  Hodgson,  *  8t.  G(*otT?c'8  Hospitii 
Roports,*  ToL  IT. 
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nothing  of  the  kind  can  be  traced.     It  is  spoken  of  vaguely  as  a  *  local 
dropsy/  but  certainly  has  no  connection  or  affinity  with  general  dropsy. 

The  diagnosis  of  this  form  of  hydrocele  from  hernia  is  nsually  easy — in  Diagnotifl, 
fact  obvioas — for,  as  the  cord  is  free  between  the  tumonr  and  the  external 
inguinal  ring,  no  confusion  between  hernia  and  hydrocele,  or  any  other 
uncomplicated  tumour  of  the  testis  or  its  coverings,  is  possible.  But  hydro- 
cele, or  any  other  scrotal  tumour,  may  be  combined  with  hernia,  as  shown  in 
the  diagram  above  referred  to ;  and  then  in  the  part  caused  by  the  hydrocele 
transparency  will  be  found  without  impulse  or  reducibility,  and  in  the  hernia 
opacity  with  impulse  and  probably  with  reducibility.  If  the  hernia  is 
strangulated,  the  characteristic  symptoms  of  that  condition  will  demand  the 
reduction  of  the  bowel  either  by  taxis  or  operation,  and  afler  this  has  been 
accomplished  the  nature  of  the  tumour  will  become  plain.  But  old  hydroceles 
with  a  thick  non-transparent  sac  are  not  so  easily  distinguished  from  solid 
tumours  of  the  testicle  ;  in  fact,  are  sometimes  almost  indistinguishable  from 
them.  I  once  assisted  a  surgeon  of  great  experience  in  an  operation  on  a  case 
which  I  had  not  seen  before,  where  he  proposed  to  remove  the  testicle  on 
account  of  supposed  malignant  disease,  which  on  incision  turned  out  to  be  a 
simple  hydrocele;  and  I  was  once  consulted  in  a  similar  case  where,  re- 
membering this,  I  avoided  the  same  error  only  by  a  puncture  with  a  trocar 
after  the  patient  had  been  prepared  for  the  operation.  So  also  with  hoamato- 
cele,  as  to  which  the  reader  is  referred  to  the  section  on  that  disease. 

The  treatment  of  simple   hydrocele  may  be  palliative  or  radical.     The 

latter  cannot  be  devoid  of  pain,  and 
involves  some,  though  a  very  trifling 
risk.  Consequently,  many  persons 
prefer  to  go  on  with  the  palliative 
treatment,  or,  in  plainer  terms,  to 
have  the  hydrocele  tapped  from  time 
to  time  instead  of  attempting  its 
cure.  Tapping  a  hydrocele  is  a  Tapping, 
veiy  simple  proceeding,  though  it  is 
sometimes  mismanaged.  The  back 
part  of  the  scrotum  is  to  be  drawn 
backwards  so  as  to  make  its  front 
surface  tense.  A  part  of  th^  skin 
is  to  be  chosen  free  from  large  vpins, 
and  the  trocar  is  to  be  plnng^d  in 
boldly,  inclining  upwards,  in  order 
^^M  [  ^  to   avoid  the  testicle.     This  gives, 

FIG.  378.    Tapping  a  hydrocele.  After  Lkton.    Thepm-    ^^   maybe   Said,  nO   pain,   ^ud   after 
bftble  position  of  the  testis  is  indicated  by  a  dotted    tho  Swelling   has   bcCJU   emptied  the 

canula  is  withdrawn  and  a  bit  of 
strapping  applied.  When  the  fluid  has  re-collected  to  such  an  extent  as  to 
cause  pain  and  dragging  on  the  loins,  this  little  operation  may  be  repeated, 
or  the  radical  cure  may  be  undertaken.  When  the  fluid  has  all  been  with- 
drawn, the  condition  of  the  testis  must  be  carefully  examined  ;  for  before  the 
emptying  of  the  sac  it  is  difficult,  if  not  impossible,  to  be  sure  that  the  gland 
itself  is  healthy,  and  if  it  be  not  so  it  will  be  vain  to  try  and  cure  the 
disease  by  any  measures  directed  solely  to  the  tunica  vaginalis. 

In  this,  the  common,  method  of  tapping  a  hydrocele  the  testicle  is  sup- 
posed to  be  behind,  as  it  is  in  ninety-nine  cases  out  of  a  hundred.     But 
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there  arc  rare  instances  in  wliicli  the  position  is  reversed,  and  the  gland  lies 
in  front  of  the  fluid.  I  once  saw  such  a  case  in  which  a  trociir  had  l^et'ti 
twice  tlirust  into  tlio  tcRticle  in  attempts  to  empty  the  hydrocele.  Thia 
reversal  of  the  position  dei>cnda  on  one  of  two  causes  :  (1)  The  hydrocele 
may  have  been  tapped,  and  in  this  operation  the  front  surface  of  the  t^^-Htide 
may  have  bt^eu  punctured.  In  consequence  of  this  the  testicle  contracts  an 
adhesion  to  the  front  of  the  hydrocelic  cavity,  and  when  the  fluid  re-oollecls 
the  testicle  lies  at  the  front  of  the  tumour  and  the  fluid  hips  round  each  side 
of  it,  so  as  to  ap]>ear  behind  it,  though  tliis  is  hardly  the  case  in  strictness 
of  speech  ;  or  (2)  the  hydrocele  may  really  He  entirely  behind  the  testicle  as 
a  conaequencc  of  congenital  peculiarity,  for  it  seems  that  sometimes  the 
testis  gets  twisted  as  it  were  in  its  descent  into  the  scmtum,  so  that  the 
epididymis  and  cord  are  in  front  of  tiic  gland  and  the  tunica  va^'nalis 
behind  it;  atid  if  in  a  case  like  this  hydrocele  ahould  occur  it  most,  of 
course,  be  altogether  behind  the  testicle.  Such  a  position  could  not  be 
detected  if  the  tunica  xairiualis  were  thick  and  opaque ;  but  in  ordinary 
cases  careful  exploration  by  transmit  ted  light  will  distingnislj  tl»e  position  of 
the  testicle,  or  the  elasticity  of  the  part  will  convince  the  surgeon  where 
fluid  is  to  bo  found ;  or  palpation  may  elicit  sensations  in  the  patient  which 
will  enable  him  to  point  out  the  situation  of  the  gknd.  Fortunately,  if  in 
an  obscure  case  the  testicle  is  punctni^ed,  no  serious  mischief  usually  follows; 
the  error,  however,  is  a  d '.^credit able  one  when,  as  commonly  happens,  it  ia 
the  result  of  pure  negligence. 

The  rtidical  cure  of  hydrocele  used  to  be  eflected  by  laying  the  sac  freely 
open,  and  this  is  Bometimes  still  necessary  in  cases  of  obstinate  recurrence. 
I  have  had  occasion  t^j  pertbrta  the  o[>en\tion  and  to  see  it  performed  by 
others.  It  usiid  to  be  prescribed  to  stutf  the  wound  with  lint  in  order  i-o 
excite  suppuration,  but  this  is  painful  and  superfluous.  It  is  only  necessary 
to  keep  the  wound  open  by  gently  st^parating  its  lips  when  necessary  and 
the  cavity  will  till  up, 

Conitnotdy,  liowever,  the  injection  of  the  siic  sntfiees.  The  old  plan  was 
aft-or  wiilidrawing  the  fluid  t<o  fill  the  sac  with  port-wine  and  water  in  ei|uaJ 
parts  (the  Frencii  une  alcohol  ami  water  in  various  proportions),  and  keep  it 
in  the  siic  till  tlie  paiieut  felt  a  good  deal  of  pain  and  began  to  feel  sick  and 
faint.  Then  the  canula  was  oponed  and  as  much  of  the  fluid  as  would  run 
out  was  allowed  to  escape.  The  modern  plan  (intivjduced  by  the  late  Sir  R. 
Martin)  is  less  tronblesonie  to  the  patient,  and  is  nsoally  effective^  though, 
I  think,  less  certain  to  cure  the  disease  than  the  port-wine  injection.  Two 
drachms  of  an  equal  mixture  of  Tinct.  lodi  and  water  are  passed  into  the 
emptied  sac  and  left  there.  The  effect  of  the  injection  of  a  hydrocele  is  always 
a  smart  attack  of  inflammation,  the  sac  usually  filling  to  the  same  size  as 
before,  and  with  a  good  deal  of  rtdne^s  of  the  skin  and  jmin.  But  as  this 
subsides  the  part  resumes!  and  retains  its  natural  size,  at  least  if  the  operation 
is  successfal.  The  tunic-a  vaginalis  is  sometimes  obliterated  by  adhesions  ; 
bat  this  is  not  necessary  for  cure,  and  is  believed  not  to  be  the  usual  result; 
though  precise  information  on  this  head  can  hardly  be  obtained,  since  aucb 
operations  never  prove  fatal  and  have  been  forgotten  before  the  patient's 
death  even  if  his  body  in  examined.  Slvonld  the  hydrocele  recur  after  the 
iodine  injection,  as  it  sometimes  does,  the  best  plan  is  to  inject  it  with  port* 
wine  or  with  sulphate  of  74nc  lotion  (gr.  iv,  to  ^i.)  used  in  the  same  way  us 
the  port-wiiic  injection,  and  if  it  still  recurs  to  by  it  open  ;  but  in  these 
cases  very  carefal  examination  of  the  testicle  should  be  made,  to  ascertain 
whether  it  really  is  a  case  of  simple  hydix>ccle. 
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Setons  are  also  used  in  the  cure  of  hydrocele,  but  the  silk  seton  seems  to   Setons. 
me  a  more  severe  measure  than  incision,  and  the  silver  seton  is  very  uncer- 
tain in  its  action.    I  have  seen  it  in  some  cases  produce  too  little  inflammation 
to  cure  the  disease,  and  in  others  such  violent  symptoms  as  are  out  of  propor- 
tion to  the  gravity  of  the  disease,  ending  in  fact  in  one  unlucky  case  in  death. 

The  other  forms  of  hydrocele  depend  on  the  condition  of  the  tunica 
vaginalis  and  its  funicular  process  in  respect  of  their  oblitei-ation. 

When  the  whole  funicular  process  remains  open  and  the  communication  Confirenital 
is  not  large  enough  to  admit  a  piece  of  bowel,  the  seroas  secretion  of  the  ^  ®* 
peritoneum  may  distend  the  scrotal  pouch  and  form  a  ccnigrnital  hydrocele  ' 
(Fig.  295,  p.  607).  Congenital  is  distinguished  from  common  hydrocele  by 
its  shape  and  extent,  and  by  the  fact  that  the  fluid  can  be  returned,  though 
often  only  slowly  and  with  much  difficulty,  into  the  belly,  and  from  hernia 
by  its  transparency^  (which,  I  believe,  is  almost,  if  not  quite  always  present), 
and  by  the  different  sensation  which  the  surgeon  feels  in  reducing  it. 

The  treatment  of  congenital  hydrocele  consists  in  evacuating  the  fluid 
with  a  fine  trocar  and  endeavouring  to  procure  the  obliteration  of  the  patent 
canal  by  making  continuous  pressure  on  it  near  the  external  inguinal  ring 
by  means  of  a  truss,  which  should  bo  worn  night  and  day  if  possible ;  and  as 
fast  as  the  fluid  re-accumulates  the  puncture  should  Iw  iHjpeated.  Most  cases, 
I  bc^lieve,  ultimately  recover.  If  not,  the  communication  will  probably  en- 
large and  hernia  will  ensue.  In  France  it  seems  common  to  treat  congenital 
hydrocele  by  injection  with  alcohol,  pressure  being  maintained  on  the  ring 
while  the  sac  is  being  injected  ;  but  the  gravity  of  the  disease  seems  hardly 
sufficient  to  warrant  a  measure  which  cannot  be  free  from  considerable  risk. 

Iv/antile  hydrocele  is  very  common.  The  tunica  vaginalis  and  its  funi-  J"^"^*** 
cular  prolongation  are  distended  with  clear  serum,  but  they  are  separated  * 
fi'om  each  other  by  a  septum  at  the  external  ring  (Fig.  298,  p.  608),  so  that 
the  fluid  will  not  paas  into  the  peritoneal  cavity  whatever  force  be  used  and 
however  the  canal  may  be  straightened  out ;  but  very  careful  examination  in 
this  respect  is  necessary  before  the  hydrocele  can  be  confidently  said  not  to 
communicate  with  the  peritoneum,  so  easy  is  it  to  close  a  small  communica- 
tion by  any  folding  over  of  the  parts  ;  and  then  what  is  really  a  congenital 
may  easily  be  mistaken  for  an  infantile  hydrocele.  Infantile  hydrocele 
generally  disappears  spontaneously  or  after  the  application  of  a  stimulatitig 
lotion  of  arnica  or  hydrochlorate  of  ammonia  or  tincture  of  iodine  to  the 
skin ;  or  it  may  be  punctured  subcutaneously  or  otherwise.  There  is  no 
objection  to  injecting  such  a  hydrocele,  but  it  is  rarely  necessary. 

Hydrocele  of  the  cord  proceeds  from  the  effusion  of  serum  into  an  un-  Hydrocele 
obliterated  portion  of  the  funicular  process  (Fig.  301,  p.  608),  or  perhaps 
from  the  growth  of  an  independent  cyst  in  the  cellular  tissue  of  the  cord. 
It  is  commonly  met  with  in  children  or  boys  about  puberty,  and  causes  a 
small,  round,  tense  swelling  in  the  course  of  the  cord,  separate  from  the 
testicle,  and  therefore  easy  to  distinguish  from  common  hydrocele  or  any 
tumour  of  the  testis,  and  if  also  distinctly  separable  from  the  external  in- 
guinal ring,  equally  easy  to  distinguish  from  hernia,  and  therefore  unmistake- 

'  It  must  be  recollected  tliat  this  is  not  a  necessary  consequence  of  the  persistence  of  the 
communication  if  it  be  very  small,  as  shown  by  the  case  of  Sir  A.  C>K>per,  quoUtl  on  p.  606. 

*  It  must  bo  remembered  that  a  hernia  cannot  under  ordinary  cin^umstances  be  trans-  i 

parent,  since  both  the  visceni  and  the  omentum,  which  form  its  contents,  are  themselves 
perfectly  opaque.  In  very  rare  cases  the  hernial  sjic  is  dropsical  or  distended  with-  dear 
serum — '  hydrocele  of  the  hernial  sac.*  8uch  cases  could  only  be  distinguished  from  hydro- 
cele by  the  impulse  of  the  bowel  in  the  tumour. 
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able.  But  as  the  cjfit  may  exteml  up  to  or  beyood  the  ring  there  Is  in  snch 
a  case  a  very  great  resemblance  to  bernia ;  so  that  I  have  seen  a  ca^se  of  the 
kind  treated  for  bcmia  at  one  of  oQr  tmas  societies.  Carefnl  examination, 
however,  will  show  that  tho  supjx)sed  hernia  cannot  be  made  to  ret orn  into 
the  Ix^lly,  though  there  is  no  strangulation ;  that  Uie  im pulse  it  receivea  is 
much  less  than  a  hernia  woidd  have ;  and  that  it  forms  a  small  i*onnded 
swelling  instead  of  a  long  tubnlar  one ;  and  if  the  child  be  taken  into  a  dark 
nwrmi^  and  the  candle  be  dextetx:»asly  arranged,  transparency  con  usually 
bo  detertod  in  spit^o  of  the  smallness  of  the  cjst  and  fatness  of  the  part. 
Tliero  is  then  no  further  doubt.  But  if  with  a  cyst  situated  so  high  up 
there  abould  be  any  symptoms  of  strangnlation,  it  would  l>e  riglit  to  cut 
dnwii  on  the  tumour  and  open  it;  and,  in  fact,  whenever  thei*e  is  any  con- 
sidemblo  doabt  tho  same  course  may  he  justifiable,  rather  than  expose  the 
child  t>o  the  annoyance  of  wearing  a  truss  unnecessarily. 

These  cysts  are  easily  rumblo  by  injection  with  a  Hmall  quantity  of  tinc- 
ture of  iodine,  say  5j  i»f  a  mixture  of  equal  parts  of  tbe  tincture  ami  water. 
or  38H  of  the  pare  tinctuix^  I  have  also  cured  them  by  a  silver  seton^  but 
with  more  inflammation  and  distress,  and  ouee  by  cutting  the  cyst  acroaa 
and  strapping  it. 

Besides  these  encysted  bydi*oceles  of  th©  coi*d,  which  are  common  enoogl 
diffused  hydrocele  of  the  coi-d  is  spoken  of,  forming  a  long,  sausage-aliafied 
tumour  around  the  whole  cord  ;  but  if  it  occurs  it  is  exceedingly  itire.  Dr. 
Humphry  says  that  no  such  case  is  known  to  have  presented  itself  in  modem 
times,  and  i-efers  to  the  works  of  Pott  and  Scarpa  for  all  that  is  known 
about  it. 

Encyj^twl  hydrocele  of  tbe  tciticle  consists  in  the  format  if  m  of  a  cyst  in 
contjtct  with  tlic  tcsticlo  itself  and  not  with  the  cord.  The  usual  position  of 
thesu  cysts  is  in  the  head  of  the  epitlidymis,  aTid  they  genendly  contain 
epermatic  fluid.  But  they  are  found  in  other  situations,  as  lietween  tho 
tunica  vaginalis  and  albuginea ;  and  they  may  contain,  not  the  milky  fluid 
which  results  from  the  admixture  of  semen,  and  which  presente  spermatostcia 
under  the  microscope,  but  tbe  same  nearly  watery  secretion  as  is  containetl 
in  tlio  cysts  of  the  cord.  Their  diagnosis  from  common  hydrocele  is  formed 
either  from  their  position,  for  they  do  not  envelope  the  testicle  like  common 
hydrocele,  but  lie  behind  or  at  the  side  of  it,  like  a  double  testis  ;  or  from 
the  milky  or  watery  nature  of  their  contents,  which  contrasts  forcibly  with 
the  jilbuminons  serum  of  ordinary  liydrocele.  Tfie  way  in  which  semen  geta 
into  these  cysts  is  not,  perhaps,  fully  understood  ;  but  there  is  no  question 
that  in  many  cases  a  distinct  communication  has  lieen  seen  betwLH*n  the 
cyst  and  the  tubes  of  the  epididymis ;  and  even  if  we  allow  tljat  in  the  cases 
where  no  such  opening  has  been  found  there  was  really  no  opening,  still  it 
migbt  have  been  presfnt  at  one  time,  and  then  have  become  obliterated.  In 
the  wfltcry  cysts,  however,  no  such  communication  can  at  any  time  hare 
existed.  It  seems  on  the  whole  most  probiblo  that  these  cyst^  originate  in 
different  ways,  either  as  outgrowths  (or  buds  as  it  were)  from  thij  tnbcs  of 
the  epididymis,  the  opening  of  which  may  or  may  not  become  obliterated,  or 
as  independent  formations  in  the  cellular  I  issue  of  the  cord»  whieh  afterwnrda 
may  or  may  not  form  a  c€*m  muni  cation  with  its  seminiferous  tubes.  It  hiis 
also  been  suggested,  but  on  pure  hypothesis,  that  they  may  ho  ovi?rdevelo|x?d 
remains  of  the  Wolffian  bcKly  which  have  not  liecorae  connected  with  Uie 
testicle,  A  much  more  probable  hypothesis  is  that  put  forwanl  in  a  very 
interesting  paper  by  Mr,  S,  Osborn  in  the  St.  Thomas's  Hospital   lie|K>rt« 
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for  the  present  year.  He  traces  the  development  of  these  cjsts  to  the 
'  hydatid  of  Morgagni,*  a  small  cystic  body  which  is  always  found  between 
the  testis  and  the  globus  major,  and  is  the  remnant  of  the  Miillcrian  duct. 
The  paper  and  the  preparations  depicted  in  it  are  well  worth  studying. 

The  treatment  is  the  same  as  that  of  common  hydrocele ;  but  as  the 
tumour  is  usually  smaller  and  fills  more  slowly  than  in  hydrocele  of  the  tunica 
vaginalis,  there  is  less  motive  for  undertaking  the  radical  cure. 

The  cavity  of  a  hydrocele  sometimes  contains  a  loose  body.  These,  as  Loose 
Mr.  Osbom  points  out,  may  bo  formed  by  the  hydatid  of  Morgagni  becoming  ^*^n|^ 
degenerated  into  a  solid  tumour,  much  as  an  enlarged  bursa  does,  and  then  vaginalis, 
dropping  off  its  peduncle  ;  and  Dr.  Humphry  (op.  cit.  p.  106)  has  pointed  out 
a  similar  process  for  the  development  of  these  moveable  bodies,  and  has 
given  an  interesting  example  of  the  recognition  and  removal  of  one  of  them 
during  life  by  incision.  In  a  case  by  Sir  B.  Brodie  a  patient  who  had  one 
of  these  loose  bodies  used  to  complain  of  intolerable  pain  after  the  opera- 
tion for  tapping ;  and  they  often  set  up  a  certain  amount  of  irritation,  and 
no  doubt  either  produce  or  keep  up  tje  effusion  of  fluid  into  the  tunica, 
vaginalis.  They  should,  therefore,  always  be  removed  when  they  can  be 
recognised  I  have  no  doubt  that  tliey  may  arise  from  various  causes, 
just  as  loose  cartilages  do ;  and  their  structure  bears  much  analogy  to  that 
of  the  loose  bodies  in  the  joints.  In  Dr.  Humphry's  case  the  loose  body, 
which  was  the  size  of  a  bean,  was  composed  of  '  compact  fibrous  layers 
encircling  an  earthy  nucleus.' 

Common  hsematocele  is  a  collection  of  blood  in  the  cavity  of  the  tunica  vagi-    Hiemmto- 
nalis.    It  usually  follows  on  some  sprain  or  injury  whereby  a  vessel  is  ruptured  ^*^ 
on  the  internal  surface  of  the  membrane,  and  this  is  often  the  case  when  hydro- 
cele is  already  present.     The  same  thing  happens  sometimes  in  hydrocele  of   Hsmato- 
the  cord  and  in  encysted  hydrocele,  which  by  some  blow  or  injury  becomes    celeof  the 
filled  with  blood,  or  converted  into  hsBmatoccle.     In  the  cord,  however,  this 
is  so  uncommon  that  I  think  it  not  worth  while  to  spend  more  space  upon 
it.     In  the  tunica  vaginalis  it  appears  common  enough.     Hadmatocele    may 
be  produced  by  a  blow  or  a  strain  in  the  previously  sound  condition  of  the 
organ,  giving  rise  to  hcemorrhage  into  the  cavity  of  the  tunica  vaginalis,  or 
by  similar  injuries,  or  the  puncture  of  the  trocar,  in  cases  of  hydrocele,  and 
perhaps  by  spontaneous  rupture  of,  or  exhalation  from,  some  vessel  in  the 
lining  of  the  sac. 

The  tumour  has  generally  a  somewhat  more  rounded  shape  than  a  hydro- 
cele,  is  heavier,  less  homogeneous,  part  of  it  being  knobby  and  semi-solid,  is 
perfectly  devoid  of  transparency,  and  often  accompanied  by  a  dark  colour  of 
the  scrotum,  due  to  blood  sngi Hating  into  the  subcutaneous  tissue. 

The  diagnosis  is  anything  but  easy.  It  is  hardly  too  much  to  say  (at  Diagnosis, 
least  I  may  say  it  for  myself)  that  the  surgeon  can  never  bo  sure  of  the 
diagnosis  of  a  hadmatoccle  till  he  has  punctured  it.  It  may  be  a  solid 
tumour  of  the  testis  (perhaps  inflammatory,  but  more  probably  malignant)^ 
or  a  hydrocele  with  a  thick  sac.  The  diagnostic  signs  are  as  follows : — 
Chronic  orchitis  is  generally  accompanied  by  a  more  definite  history  of  its 
causation  than  haDmatocele,  i.e.  it  follows  directly  on  acute  orchitis  or  as  the 
result  of  a  blow,  the  tumour  having  been  always  solid,  and  increasing 
gradually ;  or  after  syphilis,  with  some  other  distinct  syphilitic  symptoms. 
Cancer  of  the  testicle  advances  more  rapidly,  has  a  greater  tendency  to 
spread  up  the  cord,  and  is  accompanied  with  more  pain.     [I  do  not  speak 
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of  advaiicei]  ciuses  of  canivr  complicated  with  enlarg-mi  lumliar  glands,  where 
there  16  Tif>  difticulty  in  diagnosis.]  Hydrocele  ia  wanting'  usually  in  the 
history  of  iojui'y  and  of  snddcii  iiKTejiBo  to  a  certain  sizt?,  at  which  when  ft 
haniiatocele  has  attained  it  UHuailj  stops.  But  the  reader  will  sec  at  onoo 
that  all  these  siguB  are  dabioug ;  and  an  experience  of  the  complexities  of 
practice  and  the  uncertainties  of  patients'  histories  will  enable  him  easily  to 
judge  hoTpV  dubious  they  are*  It  is,  however,  more  especially  the  early  stage 
of  cancer  which  bears  the  strcmgest  rcsendjlance  to  hfeniatoeele. 

Notwithstanding,  however,  the  diflSculty  experienced  in  diagnosing  hm- 
matocele,  there  are  many  eases  in  which  the  s^Tiiptonis  and  liistory  point 
stroDg'ly  to  the  correct  conclusion  ;  and  in  any  case  where  thci*e  is  a  real 
necessity  for  operative  interference  a  preliminary  itici&iori  will  settle  the 
matter,  and  can  do  no  harm. 

Sometimes  hiematocele,  if  neglected,  grows  to  an  enormous  size*  pro- 
ducingf  atro])hy  of  the  testis ;  at  other  times  the  blood  degenerat-<^  into  a 
turbid,  grumous  niiiss,  very  like  the  contents  of  the  small  intestine.' 

In  very  old  cnses  of  ha^matocele  probably  the  safest  and  best  course  is  to 
remove  the  whole  tumour  with  the  testicle ;  but  as  a  general  rule  it  will  bo 
sufficient  to  lay  open  the  tumour  by  a  free  crucial  incision,  turn  out  all  the 
clots,  tie  any  vessels  in  the  thickened  tunic  which  bleed  freely  enough  to 
require  it,  and  allow  the  cavity  to  gmnulate  up.  At  the  same  time  it  should 
bo  remembered  that  the  opera tion  is  a  severe  one,  and  in  old  or  unhealthy 
persons  it  should  not  be  lightly  undertaken.  I  have  seen  death  follow  it.  It 
is  said  that  cases  of  recent  haniatocelc  occur  in  which  the  absorjition  of  the 
blood  can  he  procured  by  rest,  evaporating  lotions,  ice,  &c.  I  have  not  met 
with  sacb  cases,  nor  with  any  in  which  the  blood  is  entirely  fluid  and  can 
be  evacuated  tfinnigh  a  trocar  like  hydrocele,  aud  m  which  iujeetiou  might 
be  tried,  but  am  quite  willing  to  believe  in  their  occasional  occurrence. 

Orchitis,  or  infiammation  of  the  testicle,  is  divided  into  acute  and  chronic. 
If  the  word  orchitis  were  construed  so  literally  as  to  restrict  it  to  inflamiua- 
tiou  of  the  body  of  the  gland,  excluding  the  epididymis,  we  might  say  that 
acute  orchitis  is  almost  lilwuvH  caused  by  a  blow,  or  by  metastasis  in  mumps, 
since  the  familiar  acute  itdiainmatiun  of  t''onoTrho?a  is  pro|>erly  epididymitis, 
but  this  is  in  ordinary  language  included  in  the  term  orchitis.  The  inflam- 
mation  also  which  follows  from  imjmction  of  calctiluB,  after  Hthotritj, 
catheterisation,  ^c,  is  originally,  like  gonorrha>al  orchitis,  situated  in  the 
epididymis, 

OonoiTha?^l  orchitis  usually  occurs  somewliat  late  in  the  diseaHe,  and 
ofktn  after  the  discharge  has  more  or  less  subsided  ;  whethci'  it  occurs  from 
inflammation  spreading  up  the  vas  deferens  to  the  epldidj^mis  or  from  eome 
nervous  *  sympathy,'  tlie  naiuro  of  whiel»  is  o!>scun:%  is  »is  yet  undecided. 

It  commences  when  in  its  severest  form  with  rigors,  sickening  pain  in 
the  hack  and  loins  as  w*ell  as  in  the  testicle,  heat  and  redness  of  the  scrotum, 
Hwelling  and  tenderness  of  the  epididymis,  and  distension  of  the  tanien  vagi- 
nalis with  serum  and  lymjth.  The  body  of  the  testicle  liecomes  more  or  less 
affected  as  the  disease  progresses.  The  inflanuilation  appears  to  be  at  first 
seated  in  the  intertnbular  connective  lissiif,  lifterwards  the  tubuli  thL'nistKf^^ 
become  loaded  with  lymph. 

On  the  sobsidonce  of  the  disease  it  seems  not  very  unconimon  lt>r  Uiy 

*  I  once  gaw  a  siirgcou  on  opening  a  liicniiitooole  of  this  kiud  btitrt  hu'V  f.*nt-\',tig  foj  « 
mom  out  tbat  he  knd  IajiI  open  a  ht«rnin. 
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tubuli  seminiferi,  and  probably  also  the  large  excretory  tabes  of  the  vas 
deferens,  to  be  choked  np  by  this  lymph,  so  that  the  testicle  is  left  useless, 
and  if  both  testes  have  been  affected  the  patient  is  sterile,^  thoagh  the 
testicles  may  not  be  wasted,  nor  the  patient  deficient  in  seznal  vigonr. 

The  treatment  of  gonorrhoea!  orchitis  is  now  far  less  severe  than  it  used  Treatment, 
to  be.  Very  many  cases  are  found  to  get  perfectly  well  with  no  more  active 
treatment  than  rest  in  bed,  with  the  testicle  wrapped  up  in  a  warm  poultice.* 
When  there  is  much  pain  opium  should  be  freely  given.  Leeches  sometimes 
also  relieve  pain  if  followed  by  warm  bathing.  Free  purging  is  very  desi- 
rable, and  if  much  inflammatory  fever  be  present  antimony  in  moderate  doses 
is  indicated.  In  the  initial  stages  when  confined  to  the  epididymis  the  disease 
may  sometimes  be  arrested  by  carefully  strapping  the  part,  according  to  Dr. 
Humphry.  When  the  pain  is  gone,  but  swelling  lingers,  strapping  is  most 
beneficial  if  the  pressure  be  well  and  equably  applied,  but  this  is  an  art  which 
all  people  do  not  possess.'  The  application,  also,  of  mercurial  ointment 
below  the  strapping,  or  rubbing  in  a  small  quantity  of  mercury,  often  removes 
the  swelling. 

I  never  saw  any  need  for  puncturing  the  testicle,  nor  have  observed 
any  relief  from  following  the  practice  in  the  very  few  cases  in  which  I  have 
seen  it  tried,  nor  can  I  see  why  it  should  reheve  the  pain. 

The  orchitis  which  follows  on  injuries,  mumps,  or  other  causes,  must  be 
treated  on  the  same  general  principles,  and  Dr.  Humphry  gives  a  useful 
caution  to  examine  the  urethra  in  cases  of  recurrent  orchitis,  since  the  i^ecur- 
rence  often  depends  on  the  presence  of  stricture,  and  can  only  be  obviated 
by  its  cure.  The  acute  orchitis  of  mumps  is  remarkable  as  being  an  affection 
of  the  body  of  the  gland,  and  as  being  liable,  occasionally,  to  be  followed  by 
total  wasting  of  the  organ  ;  but  as  far  as  recorded  cases  go  this  unfortunate 
event  does  not  seem  ever  to  occur  on  both  sides.  Acute  (or  subacute) 
orchitis  also  happens  occasionally  in  gout  and  rheumatism. 

Chronic  orchitis  is  frequently  the  remains  of  the  acute  disease,  but  its  Chronie 
more  usual  cause  is  syphilis.  orchitu. 

It  consists  in  a  knotty  enlargement  of  the  various  lobes  of  the  gland, 
proceeding  from  infiltration  of  lymph  into  their  connective  tissue,  and  this 
knotty  infiltration  has  given  rise  to  the  name  '  tubercular  testis,'  a  somewhat 
unfortunate  one,  since  it  seems  to  be  intended  to  apply  to  a  disease  which 
ought  carefully  to  be  distinguished  from  that  which  proceeds  from  scrofula, 
to  which  the  designation  *  tubercular'  would  be  more  appropriate.  As  the 
disease  progresses  it  involves  the  whole  organ  in  a  common  hard  swelling, 
in  which  all  distinction  between  testis  and  epididymis  is  lost,  and  the  whole 
becomes  uniformly  hard  and  heavy.  There  may  also  be  more  or  less  fluid 
in  the  tunica  vaginalis,  forming  the  *  hydrosarcocele  '  of  the  older  authors. 

The  ultimate  end  of  the  disease  is  various.  Not  unf  requently,  if  success- 
fully treated,  it  seems  to  be  entirely  cured  with  no  resulting  mischief  to  the 
gland  whatever ;  at  other  times  the  affected  portion  of  the  gland  shrinks, 

>  See  Humphry,  op.  cit.,  pp.  111-112. 

*  Dr.  Humphry  says  that  without  treatment  or  even  rest,  roost  cases  would  end  in 
resolution. 

'  To  strap  a  testicle,  separate  it  from  its  follow  and  pull  the  skin  tight,  put  the  first  strap 
round  the  scrotal  cord,  the  next  perpendicuhir  to  the  first  between  the  testicles,  the  third  half 
overlapping  the  first,  and  the  fourth  the  second,  and  so  on  till  the  whole  gland  is  equably 
covered.  The  skin  ought  not  to  bo  pinched  anywhere  between  the  straps,  nor  should  the 
pressure  be  painful  an^-where.     The  straps  should  be  about  half  an  inch  wide. 
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and  iK'coint.^  atrophitMi  as  the  liver  doc«  in  eiiThoaia,  or  Hnpjmration  ensues^ 
and  then  tlie  aUsce^H  may  either  heal  or  lieriiift  testis  may  follow. 

Chronic  orchitis  ia  a  dist-iUJe  of  skiw  progress,  and  it  seldom  attains  a 
large  size.  It  is  hard  to  diRtinguish  it  at  first  from  acrofttlous  orchitis^ 
except  by  the  concomitant  affections  in  the  latter.  And  in  some  cases  where 
chronic  orchitis  has  attained  a  rather  large  size  it  is  very  difiicult  to  dis- 
tingnish  it  from  malignant  disease  in  its  earlier  stage.  In  fitct,  the  physical 
appearance  is  nearly  identic^al,  and  I  have  seen  the  mistake  made  by  the 
greatest  mastem  of  surgical  diaLrnosis,  The  history  and  rate  of  progress  of 
the  diseases  are  different,  but  histories  are  very  often  deceptive.  The  effect 
of  a  conrse  of  mercury,  however,  and  the  progress  of  the  disease  while  that 
course  is  being  administered  will  enable  the  sui'geon  to  form  the  diagnosiE« 
though,  prolmbly,  if  it  do  turn  out  to  be  cancer,  the  nature  of  the  case  may 
not  be  ascertained  with  eertninty  before  the  patient's  health  is  broken 
down  b}^  the  combiued  effect  of  the  disease  and  the  mercury.  The  presence 
of  other  syplnlitie  affections  will  be  a  materiid  aid  to  the  diagnosis. 

In  chronic  orchitis,  whether  syphilitic  or  no,  mercury  is  generally  snc- 
cessfnl.  The  best  plan  seems  to  be  to  keep  the  patient  in  bed  and  bring 
him  under  the  influence  of  calomel  and  opium,  slowly  but  fully,  till  the  gums 
'are  slightly  tiuider.  After  abotib  thi'ee  weeks  of  this  general  mei'curial 
action  it  may  be  kept  up  by  inunction  of  mercurial  ointment  into  the 
scrotum,  and  then  iodide  of  potassium  and  sarsaparilla  should  be  given. 
Finally,  when  the  patient  gets  op  the  testicle  should  be  strapped. 


Scfofuloti 

orclijliii. 


Hi'miu 


Scrofulons  disease  of  the  testicle  consists  in  the  deposit  of  tubercle  in  and 
around  tlie  tubular  structure,  usuully  of  the  epidid^Tuis,  with  thickening  and 
enlargement  of  the  vas  deferens,  but  it  is  sometimes  confined  to  the  body  of 
the  testis.  The  tubercle  softens  and  makes  its  way  to  the  skin,  causing  first 
adliesion  of  the  Inyers  of  the  tmnica  vagitiabs,  then  redness  and  thinning  of 
the  coverings  of  the  scrotum,  and  finally,  bursting  aa  a  chronic  abscess, 
through  which  often  the  tissue  of  part  of  the  testicle  protrudes,  and  sometimes 
almost  the  whole  gland.  It  is  ft*equently  associated  with  general  phUiisis  or 
with  some  otlier  tiiberculnr  affect icsn,  and  very  often  both  testicles  are  di^ased. 
Occasionally t  instead  of  softening,  the  tubercles  wither  and  calcify,  leaving 
the  organ  little  affected.  It  has  been  uotic*^d  that  in  some  of  these  cases  an 
examination  by  tb2  rectum  will  disclose  tubercular  deposit  in  the  vesictilis 
scminolea,  and  Fomt3time8  in  the  prostate. 

This  is  only  another  form  of  chitmic  orchitis,  and  accordingly,  it  is  not 
always  easy  to  diagnoafe  it  fi^om  the  common  or  the  syphilitic  orchitis ;  in 
fact,  nothing  prcvent^^  a  stranious  patient  from  having  syphilis,  so  that  the 
two  diseases  may  well  be  mixed  together.  And  as  the  diagnosis  of  chronic 
orchitis  from  cancer  is  soraeiimes  difiicnlt,  so  is  also  fbut  much  more  rarely) 
that  of  strumous  orchitis.  On  this  head,  however,  enough  has  bt^en  said 
above. 

In  the  treatment  the  general  management  of  the  constitntional  condit^jn 
IS  far  movi}  iiiiporttint  than  any  local  treatment ;  in  fact,  the  disease  requires 
no  local  treatment  unless  abscess  has  formed.  Such  abscesses  may  some- 
times be  incised  with  advantttge,  and  hernia  testis,  whether  proceeding  from 
strumous  or  from  ordinary  chionic  orchitis,  requires  treatment,  which  will  be 
described  immediately.  Very  rarely  when  the  testicle  seems  hopeUssly  dis- 
organised, and  is  a  source  of  pain  and  exhaustion  to  the  patient,  it  may  be 
removed,  though,  as  a  rtile,  this  should  be  avoided.     I  removed  a  testicle 
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under  these  circumstances  a  short  time  ago,  for  a  poor  fellow  in  an  advanced 
stage  of  phthisis,  though  the  other  testicle  seemed  also  slightly  affected,  and 
with  very  great  benefit  to  the  general  health. 

Hernia  testis  requires,  in  the  first  place,  careful  attention  to  the  general  TJrcttment 
health ;  in  the  next  place,  strict  cleanliness  and  the  removal  of  all  sources  of  testia. 
irritation  ;  and,  finally,  some  gentle  stimulant  to  the  granulations.  Powder- 
ing them  with  the  nitric  oxide  of  mercury,  and  slightly  repressing  them  by 
strapping  with  an  ointment  of  the  same,  is  the  favourite  plan  of  treatment 
at  St.  George's,  and  is  very  successful  when  combined  with  good  diet^  rest 
in  the  hospital,  and  the  usual  remedies  for  struma  when  the  disease  is 
strumous,  as  is  conmionly  the  case.  Under  such  treatment  as  this,  the  sore 
usually  scars  over,  and  no  further  interference  is  necessary.  Two  kinds  of 
plastic  operation  are,  however,  practised  in  hernia  testis.  The  only  one  which 
I  have  either  performed  or  seen  is  that  which  consists  in  paring  the  edges  of 
the  scrotum,  and  bringing  it  over  the  exposed  gland.  In  order  that  this 
may  succeed  the  granulations  must  previously  be  brought  into  a  healthy 
condition,  and  when  this  is  the  case  I  have  obtained  a  speedy  permanent  cure 
in  this  way.  Dr.  Pagan,  of  Glasgow,  has  also  described  an  operation  in 
which  the  edges  of  the  opening  in  the  tunica  albuginea,  which  ho  believes 
to  constrict  the  herniated  testis  as  the  neck  of  the  sac  constricts  a  hernia, 
are  notched  with  a  bistoury  and  the  protruding  gland  repressed  before  the 
skin  is  brought  over  it.* 

Finally,  in  some  extreme  cases  it  may  be  better,  on  the  whole,  to  remove 
the  exposed  gland. 

The  common  cystic  disease  of  the  testicle  is  usually  in  fact  cancer,  with  Cystic 

one  or  more  cysts  in  it.  But  *•*■*•**• 
besides  this  malignant  cystic 
tumour,  there  are  cases  of 
innocent  tumour  formed  of 
a  number  of  cysts  of  variable 
size  scattered  over  the  whole 
substanceof  the  organ.  Car- 
tilage is  often  found  mixed 
with  these  tumours,  as  it  is 
with  malignant  tumours  of 
the  testicle.  And  I  have 
seen  a  case  in  which  a  con- 
genital tumour  was  developed 
in  the  testicle,  which  con- 
tained numerous  cysts  lined 
with  ciliated  epithelium,  and 
in  which  portions  of  bone 
were  found.  The  diagnosis 
between  the  innocent  cystic 
tumours  of  the  testicle  and 
malignant  disease  is  very  difficult  indeed,  unless  the  history  points  clearly  to 
a  noncancerous  formation,  and  clear  serum  can  be  here  and  there  evacuated 
by  puncture.  But  on  removal  of  the  testicle,  an  operation  which  must  be 
performed  if  the  size  of  the  tumour  requires  it,  the  distinction  will  be  made  : 
and  then  the  patient  may  safely  be  assured  that  the  cure  will  be  permanent. 

'  See  Dr.  Humphry's  essay,  p.  121. 
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lo.  379.    Section  of  a  8i)ecimcn  of  nonmnlignaiit  cyrtic  dineoAe  of 
the  to«ticle.— From  a  preparation   prctnenLed  by  Mr. 
Hawkins  to  the  MiLiCiuu  of  St.  George's  Hospital. 
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ErK'liondrumii  of  tho  leHticle  ia  generally  associated  witli  cyrsiir  iiis< 
ill  fact,  Mr.  CurHiitj^  te^iclies  tliat  the  tk*pusit  occurs  in  the  dilated  tubnlj 
seminircTiT  and  that  the  cysts  are  tlie  diUitatioos  of  the  tabes.  Thus  tlie 
cartilage  is  tbrind  in  its  initial  stage  in  the  form  of  beads  strung  togetbei* 
upon  the  tabes.  In  other  cases,  however,  the  formation  of  the  cartiJugi^ 
haa  seemed  to  be  more  in  connection  with  the  lymphatics  of  the  testicle,  as  in 
the  celebniti^d  case  recorded  by  Sir  J.  Fajn^et  in  the  38th  vol,  of  the  *Med- 
Chi»\  Trans./  and  to  which  refiTence  has  bt'en  made  above  (page  324),  where 
the  growth  sprtjad  np  to  the  ^;reat  veins  and  proved  fatal.  The  purely  car- 
tilaginous  tnnionra  are  of  somewhat  slow  growth  nsnally^  and  of  grrmi 
consistence  and  weight.  They  nndergo  calcification,  and  sometinies  probably 
cystic  tran«forn]ati«>n.  Their  removal  is  plainly  indicated,  and  if  they  aro 
not  mixed  with  cancer  (wluch,  however,  they  not  unoommonly  are),  the  prog* 
nosis  is  rrood. 


Innocent 
tumours  in 
the  •<:ru- 


Cnnttrr  nf 
tli«  te^tU, 


Dilli^tlOlllA. 


Innnct  nt  tuniotirs  other  thai^  inflammatory,  cartilaginous,  or  cystic,  are  de^ 
cidedly  rare  in  the  scrotnm,  and  a«  originating  from  the  testicle  still  rarer.  A 
few  scattered  instances  of  what  have  been  desciibed  as  fibrona  or  Hbrocellnlar 
tumours  of  the  testido  are  iXM?orded  ;  but  I  tliiuk  hardly  with  snfficieut 
details  to  nmke  us  certain  that  tliose  which  grew  from  the  testicle  itself  w  ere  nut 
really  malignant  (sue  Humphry,  op.  eit,  p.  lo8)»  I  have  i^ecorded  *  an  instance 
of  a  fibrous  tumour  of  the  scrotum  enveloping  the  testicle,  but  clearly  having 
no  organic  connection  with  it,  which  had  grown  gradually  during  tbiily-tJj-ree 
years*  This  might  dotibtless  have  been  removed  without  injury  Uy  th^ 
testicle  at  an  early  period,  but  was  so  implicated  with  the  cord  and  gland  at 
the  lime  I  sa\v  it,  that  they  wore  necessarily  removed  together.  As  well  aa 
could  l)e  detenuined  the  tumour  seemed  to  have  grown  in  the  tunica  vaginalis. 
Sevend  such  iustances  are  recorded,  and  it  may  be  said  in  geneml  that  the 
fibrous  tumours  of  the  scrotum  are  developed  apart  from  the  testicle,  though 
their  removal  often  involves  that  of  the  gland. 

Cancer  of  the  testicle  is  generally  of  the  encephaloid  variety,  and  it 
usually  Ixigins  in  the  body  of  the  gland,  expanding  the  gubstance  of  tJao 
testicle,  which  is  then  spread  out  as  a  thin  layer  over  the  tumour,  easily 
known  from  the  cancerous  mass  by  the  seminal  tubes  which  form  the  bulk 
of  this  expanded  layer,  as  well  as  by  its  general  appearance.  Thero  are  often 
large  cysts  in  these  tumours,  and  masses  of  cartilage  are  often  found  here 
and  there  in  them.  The  canrer  usually  obliterates  in  great  ptirt.  or  entirely 
the  cavity  of  the  tunica  vngiualis,  but  it  rarely  bursts  tlirough  the  skin  of 
the  scrotum.  It  tends  more  to  spread  up  the  cord  and  into  the  ]uml>&r 
glands,  i.e.  the  glands  which  lie  around  the  aorta  and  common  iliac  art4.Ties. 
The  inguinal  glands  are  also  sometimes  affected,  and  that  not  only  when  the 
skin  of  the  scrotum  is  implicated.  As  the  disease  progresses  (and  its  pro- 
gress is  usnally  mpid)  the  patient's  health  breaks  down  rapidly,  and  death 
ensues  either  irom  the  pressure  of  the  mass  in  the  abdomen,  or  from  its  ijit*.»r- 
ference  with  digestion^  or  from  fungation,  w^iuther  of  the  secondary  tumour 
or  the  primary. 

The  diagnosis  rests  mainly  on  the  fact  that  cancer  is  a  rapidly  increasiug 
BoHd  enlargement  of  the  testicle  itself,  unaccompanied  by  inflammation  j  but 
the  remarks  made  above  in  the  sections  on  hosmatocele,  chronic  and  scrofu* 

»   •  pAtli,  Traujt.;  vol.  3ii-  ji,  2  »6. 
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l»)ii8  orchitis,  will  show  that  this  diagnosis  is  by  no  means  easy  in  the  early 
stage  ;  for  at  this  period  there  is  no  cancerous  cachexia  (on  the  contrary, 
cancer  comparatively  often  occurs  in  florid  healthy  young  men)'  nor  any 
perceptible  enlargement  of  the  glands.  There  is  no  difficulty  in  forming  a 
correct  opinion  in  the  latter  stage  of  cancer,  but  then  the  time  for  surgical 
interference  will  probably  have  passed.  However,  with  a  rapidly  increasing 
solid  swelling  an  exploratory  incision  is  justifiable,  all  the  necessary  arrange- 
ments for  castration  having  been  made. 

The  operation  of  removing  the  testicle  is  a  very  simple  one,  and  free  from  CsBtration. 
danger,  at  least  I  cannot  recollect  a  single  case  of  death  aftor  the  numerous 
operations  of  the  kind  which  I  have  performed  and  witnessed,  though  these 
.  operations  have  been  performed  chiefly  on  patients  exhausted  by  illness  and 
dissipation,  and  in  those  metropolitan  hospitals  which  are  falsely  said  to  be 
so  unhealthy. 

A  free  incision  is  to  be  made  from  the  situation  of  the  external  inguinal 
ring  down  to  the  bottom  of  the  scrotum.  The  cord  is  then  exposed  and 
the  skin  peeled  off^  it  with  the  fingers.  If  it  should  be  diseased  up  to  the 
external  ring  a  director  must  be  passed  into  the  spermatic  canal,  the  aponeu- 
rosis of  the  external  oblique  divided,  and  the  cord  followed  higher  up  ;  but 
this  is  very  seldom  required  in  any  case  which  the  surgeon  has  selected  for 
operation.  The  healthy  part  of  the  cord  is  to  be  caught  in  a  clamp,  such  as 
is  figured  on  page  573,  and  when  it  has  been  entirely  secured  it  is  divided 
above  the  disease,  and  as  far  from  the  clamp  as  circumstances  permit.  Then 
the  tumour  is  rapidly  shelled  out  of  the  scrotum,  and  if  it  adheres  to  the  skin 
all  the  adherent  portion  of  the  latter  is  removed  as  well  as  a  good  part  of  the 
skin  in  the  neighbourhood.  The  cutaneous  vessels  which  are  large  enough 
to  give  any  trouble  are  tied,  and  then  the  ends  of  the  cut  vessels  in  the  cord 
are  picked  up  and  tied.  If  this  is  done  with  the  carbolised  gut,  and  the  ends 
of  the  ligatures  cut  short,  the  wound  will  often  heafl  almost  or  altogether 
by  first  intention. 

If  a  clamp  is  not  at  hand,  the  cord,  if  it  be  healthy  for  a  considerable  dis- 
tance below  the  ring,  may  be  held  between  the  thumb  and  finger  of  an  assis- 
tant with  a  piece  of  rag ;  but  this  is  a  very  inferior  method  of  securing  it. 
Or  the  old  plan  of  passing  a  stout  ligature  through  it  to  hold  it  by  may  be 
adopted,  and,  in  fact,  must  be,  if  there  is  not  room  to  hold  it  otherwise.  I 
have  often  seen  the  cord  on  its  division  slip  from  between  the  assistant's  fingers 
up  into  the  spermatic  canal,  and  then  there  is  very  profuse  bleeding,  and 
the  surgeon  has  to  slit  up  the  canal  and  follow  and  bring  down  the  bleeding 
stump  of  the  cord  with  hooked  forceps.  This  danger  is  avoided  by  the 
clamp,  provided  the  division  of  the  cord  is  not  made  too  close  to  it,  in  which 
case  the  clamp  also  is  very  likely  to  slip  off^.  I  have  frequently  followed  the 
old  plan  of  tying  the  whole  cord  with  a  strong  double  ligature,  and  have 
not  found  any  of  the  evils,  such  as  pain,  tetanus,  A^c,  which  are  said  some- 
times to  result  from  it ;  but  it  is  a  tedious  method,  as  it  delays  the  patient's 
convalescence,  and  condemns  him  to  suppuration  and  confinement  to  bed 
during  the  long  period  of  separation  of  the  ligature. 

Before  the  operation  the  patient  should  be  carefully  examined  as  to  the 
presence  or  absence  of  hernia.  Unfortunately  the  immunity  from  disease 
which  this  operation  procures  in  cases  of  cancer  can  only  be  expected  to  be 

'  *  Cancer  of  the  tehticle  makeB  its  appearance  at  all  periods  of  life,  from  the  earliest 
infancy  to  old  age,  but  is  most  frequent  from  twenty  to  fcrty.  It  is  rare  after  sixty.' — 
Uumphry. 
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sljort.  The  disease  will  recur  in  the  stump  of  the  cord,  or  m  tlie 
glands,  or  in  some  cases  in  the  opposite  testicle,  or  in  remote  parts  of  the 
body,  Still  the  respite  is  one  asaally  of  complete  health,  and  it  amply  justi- 
fies the  operation,  even  if  we  believe  that  life  is  not  prolonged  by  it.  No 
doabt  also  in  some  cas^  the  recnrreace  is  long  delayed.  Mr.  Curling  lias 
given  four  cases  in  which  the  patients  were  well  4,  i\  10  and  12  years  after 
the  operation. 

I  have  spoken  above  (pa^e  320)  of  the  occasional  occurrence  in  the 
scrotum  of  congenital  tumours  containing  bono,  teeth,  hair,  and  other  struc 
tures.  They  are  sometimes,  as  it  seems,  at  first  included  in  the  t^fsticle  iUelf, 
out  of  which  they  grow  ;  but  at  nthcr  times,  they  have  been  proved  to  be 
separable  fi*om  the  gland.  The  diagnosis  is  usually  obscure  intil  suppuration 
sets  in  around  the  mass,  and  exposes  a  part  of  it,  or  till  the  whole  tnmonr  has 
been  removed,  Tliis  should  be  done  in  all  eases,  for  though  they  have  been 
spoil tiineonsly  extruded,  yet  operative  removal  is  far  les!:^  dangerous  and  dis- 
tressing. In  the  operation,  it  is  reasonable  to  make  an  attempt  to  preserve 
the  testicle,  though  it  will  probably  be  found  impossible  to  do  so. 

The  consequences  of  masturbation,  the  appi'ehensions  of  spermatorrhceft 
and  loss  of  sexnal  power,  form  a  highly  nnpk^sant  subject,  which  has  become 
still  more  disgusting  as  affording  a  BM  for  the  practices  of  some  of  those 
unscrupulous  and  degraded  charlatAus  who  infest  the  profession,  or  who  falsely 
assume  a  connection  with  it.     These  men  nuike  money  out  of  the  fears  of 
unfortunate  youths,  some  of  wViom  art^  merely  nervous  and  are  frightened  at 
the  natural  emissions  by  which    the  testicles  relieve  themselves  from  disten- 
sion in  ]>ersons  who  are  not  in  the  habit  of  sexual  intercourse.  The  majority, 
hoivever,  of  the  victinm  of  such  fears  are  conscious  of  having  indulged  either 
in  solitary  abuse  or  iii   immoderate  sexual   intercourse.      A  judicious  and 
honoiirablo  surgeon   cannot  be  bettor   employed  than  in    delivering  such 
patients  from  the  consequences  of  unfounded  ap prehensions,  and  inculcating 
the  strength  of  mind  and  nianliuess  necessary  to  give  up  vicious  habits  whirii 
have  been  once  contracted.     In  a  work  of  tliis  kind  it  is  fortunately  unneces- 
sary to  dwell  on  this  nnsavoury  subject.     So  long  as  the  power  of  compiete 
erection  continues  and   the  patient  does  not   lose  semen  in  voluntarily  or 
unconscionsly  (which  is  very  rare)  the  genital  organs  will  recover  tbemsol^«i8 
under  prtiper  treatment.     Very  frequently  w*hat  is  mistaken  for  spermator- 
rhcea  is  some  slight  mucous  diseharge,  the  result  of  irritation  of  the  urethra. 
Proper  treatment,  hnwrner,  involves  as  its  most  essential  feature  the  renounce- 
ment of  the  habit  of  self-abuse,  and  either  abstinence  or  only  moderate  indul- 
gence in  sexual  intercourse.     If  the  patient  cannot  be  persuaded  to  pnt  this 
restraint  on  himself  he  deserves  the  ruin  that  will  fall  on  him.     With  this, 
and  with  ttmic  regimen  and  active  exercise  of  body  and  mind,  recovery  will 
be  i*egular  and  permanent.     Real  impotence  may,  of  course,  occur;  but  it  is 
very  nire.     The  eauterisation  of  the  prostatic  urethra,  which  is  so  highly 
recommended,  seems  to  me  often  useful,  less  perhaps  from  its  direct  action 
than  indirectly,  by  making  maHturbation  or  venereal  excitement  painful. 

On  the  whole  of  this  subject,  and  especially  on  the  morbid  fears  of  impo- 
tence and  other  horrors  wliicli  haunt  the  unfortunate  victims  of  *  sexuill 
hypochondriasis,'  I  cannot  do  better  than  refer  the  reader  to  Dr.  Humphry 'g 
remarks  cm  *  Functional  Disorders  of  the  Testicle,'  op.  cit.,  p.  ir»l  et  seq., 
and  to  Hvv  J.  Paget' s  excellent  essay  on  *  Sexual  Hypocbondriasi.s/  in  Uja 
recently  pultlished  Ciiiiiml  Lee  lures. 
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AFFECTIONS   OF  THE   CORD. 

Varicocele  is  a  very  common  affection,  at  least  in  its  minor  degrees.  It  Varicocele, 
consists,  as  its  name  implies,  in  a  varicose  condition  of  the  pampiniform 
plexus  of  veins  which  return  the  blood  from  the  testicle  into  the  spermatic 
vein.  The  enlarged  veins  are  easily  felt  in  the  cord,  *  feeling  like  a  bag  of 
worms,'  as  it  is  always  described,  and  the  description  is  very  accurate  as 
applied  to  the  extreme  instances  of  the  affection.  When  the  varicose  veins 
are  at  all  large  they  can  be  seen  and  the  disease  at  once  recognised  without 
even  touching  the  skin.  Varicocele  may  bo  complicated  with  any  other 
affection  of  the  testicle  or  with  hernia  ;  but  it  can  hardly,  as  far  as  I  can  see, 
be  confounded  with  any  of  them,  at  least  by  anyone  who  has  ever  seen  it 
before.  The  swelling,  of  course,  subsides  to  some  extent  in  the  recumbent 
and  increases  in  the  erect  posture ;  but  this  is  utterly  unlike  the  disappear- 
ance and  return  of  a  hernia. 

The  enlarged  veins  are  often  the  seat  of  some  amount  of  real  pain  on 
prolonged  standing,  and  still  more  often  of  a  considerable  amount  of  nervous 
pain.  The  testicle  on  that  side  is  often  smaller  than  the  other,  and  the 
patient  is  often  worried  (especially  if  he  has  fallen  into  dishonest  hands)  by 
apprehensions  of  impotence.  As  a  general  rule,  however,  nothing  can  be 
more  unfounded.*  Sir  A.  Cooper  said  with  much  truth :  *  Varicocele  should 
scarcely  receive  the  title  of  a  disease,  for  it  produces  in  the  greater  number 
of  cases  no  pain,  no  inconvenience,  and  no  diminution  of  the  virile  powers.' 
It  follows  incontestably,  if  wo  believe  this — and  there  are  few  surgeons  of 
experience  who  would  question  it — that  the  number  of  cases  of  varicocele 
which  require  serious  treatment  are  very  few  indeed,  and  that  any  surgeon 
who  operates  very  frequently  for  varicocele  must  operate  on  many  cases 
which  he  would  have  done  better  to  lot  alone.  I  do  not  deny  that  such 
operations  may  sometimes  be  required,  under  circumstances  which  I  will 
immediately  point  out ;  but  the  great  majority  require  nothing  but  a  bag- 
truss.  If  the  enlarged  veins  should  inflame,  rest  in  the  recumbent  posture, 
with  the  testicles  raised  by  a  small  pillow,  fomentation,  and  leeches  are 
indicated.  There  are  cases  (probably  those  in  which  the  upper  part  of  the 
vein  is  varicose,  and  where  the  enlargement  of  the  lower  veins  depends  on 
the  pressure  of  the  column  above)  in  which  a  light  truss  applied  on  the  ring 
gives  relief.  Mr.  Wormald's  plan  of  drawing  a  part  of  the  scrotum  through 
a  ring  of  soft  metal  coated  with  leather,  the  ring  to  be  pinched  together 
when  the  skin  has  been  drawn  through  it,  may  be  tried  ;  and  some  surgeons 
still  have  confidence  in  Sir  A.  Cooper's  method  of  removing  all  redundant 
scrotum  and  sewing  it  up,  so  as  to  give  support  to  the  testicle,  which,  how- 
ever, must  still  be  also  supported  by  a  bag- truss.  Nervous  pain  may  be 
much  relieved  by  convincing  the  patient  of  the  trivial  character  of  the 
disease. 

There  will  remain  cases  in  which  the  patient  will  wish  for  an  operation,  Operations 
and  that  mainly  for  three  reasons — either  that  he  wishes  to  get  into  some  ^e!^*"*^ 
employment,  as  the  army,  from  which  the  state  of  the  veins  excludes  him 
(though  I  believe  army-surgeons   do  not   reject  recruits  for  the  slighter 
degrees  of  varicocele),  or  he  suffers  real  and  considerable  pain,  or  the  testicle 
is  wasting.     As  to  the  latter  point,  however,  I  do  not  think  that  any  slight 

*  Sir  J.Paget  goes  so  far  as  to  say  of  varicocele :  •  I  do  not  believe  that  it  ever  produced 
wasting  f>f  a  testicle,  or  impotence,  or  any  sucli  thing.'—'  Clin.  Loct.,'  p.  274. 
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difference  between  tlie  si/.e  of  the  testicles  is  net-eHi^arily  a  moi 
tion.  Several  jeara  ago  I  waa  consulted  by  a  young  man  with  va 
wbo  was  very  anxious  to  be  operated  on,  the  varicocele  being  rathtsi 
and  the  testicle  mueb  smaller  than  the  other.  With  difficulty  I  pel 
him  to  wait,  and  then,  as  the  testicle  did  not  continue  to  waste,  I  t 
him  to  give  up  the  idea,  teOing  him  that  he  might  safely  niurry  (as  he 
to  do),  and  might  ivly  on  it  that  he  had  the  same  chance  of  offspring  \ 
one  else.  He  is  now  the  father  of  a  large  family,  and  suflTers  notbiTi] 
bia  varicocele,  which  lias  remained  stationary.  And  we  must  recolle 
such  operations  are* by  no  means  i'rvv  from  danger  to  life,  and  that  i 
sometimes  cut'c  the  atrophy  of  the  testicle,  on  the  other  band  they  so  no 
produce  it.  The  celebi-ated  instance  of  DeliX'ch  is  in  point  He  was 
sinaled  by  a  man  on  whom  he  had  operated  for  varicocele  on  both 
and  w^ho  had  lost  sexual  power  in  eonaecjuence  of  the  operation, 
assassin  was  executed,  and  on  examination  of  his  body  after  death 
testicles  were  found  flaccid  and  wasted.  This  untoward  result  arose 
less  from  obliterating  the  greater  part  of  the  spermatic  artery  alon^ 
the  veins.  Usually  the  trunk  of  the  spermatic  artery  adheres  so  cloa 
t!io  vas  deferens  that  as  the  latter  is  drawn  ont  of  the  w^ay  of  injuj 
artery  follows  it  and  escapes  also  ;  but  often  in  dividing  the  veins  i^ 
artery  is  severed,  and  the  distribution  of  the  spermatic  artery  is  by  no  ] 
uniform »  Numerous  cases  of  diMith  after  the  operation  are  know^n  to 
occurred  ;  and  in  cases  which  ultimately  recovered  1  have  seen  so 
suppuration,  sloughiug,  and  other  evil  consequences,  that  1  have  thoagi 
remedy  has  been  much  vvoi^e  than  the  disease,  I  would  there  tore 
mend  the  surgeon  to  let  his  patient  urge  the  operation  upou  him,  andl 
then  only  to  consent  when  his  judgment  goes  along  with  the  request.' 

The  only  operation  I  have  ever  practised  for  varicocele  is  that  n 
mended  by  Mr.  H,  Lee,  and  which  is  the  same  as  that  which  he  omph 
varicose  veins  of  the  leg.  The  vas  deferena  is  to  be  carefully  isolatel 
held  aside,  then  two  needles  are  to  be  driven  in  beneath  the  enlarged 
and  al>ove  the  vas  deferens  at  a  distance  of  ahout  an  inch  from  each  < 
The  veins  are  to  be  compressed  between  these  needles  and  the  skin 
figure-of-8  Hgature  wound  pretty  tightly  over  the  needles,  or  by  an  i 
rubber  band.  In  the  latter  e^iso  the  needle  is  introduced  with  the 
strung  on  it,  and  the  band  tlien  passed  over  its  point.  When  the  veil 
thus  secured  they  are  divided  subcutuueously  in  the  interval  betwe^ 
needles.  In  doing  tliis  a  good  deal  of  bleeding  often  takes  place,  T| 
jndged  to  be  arterial  when  it  comes  from  the  upper  or  cardiac  end 
venous  from  the  lower.  If  it  is  too  great  to  be  stopped  by  the  circular 
of  strapping  which  is  applied  between  the  needles  another  needle  ma 
driven  in  more  deeply  either  above  or  below  the  former  (as  the  h 
is  arterial  or  venous),  so  as  to  command  the  vessel  w^hieh  has  ei 
needle  previously  pnt  in.  The  needles  are  to  be  withdrawn  in  about 
days.     If  matter  forms  in  the  scrotum  it  must  have  early  exit. 

Fatty  tumours  are  occasionally,  though  very  i-arely,  found  in  the  Ua 
the  spermatic  cord,  w^hicb  very  closely  simulate  omental  bcmia.  The 
nosis  can  only  be  formed  by  veiy  careful  exjmiination,  showing  thai 
iunionr  is  moveable  by  traction  on  the  cord,  and  that  the  fingers  ci 
made  to  meet  rotiud  its  base;  but  I  am  not  awarci  that  these  tamonr» 

'  See  iibo  oa  tins  Buliject  Pjigct,  op.  «iit„  p,  0S.  * 
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ever  been  made  the  subject  of  operation.  Dr.  Humphry  refers  to  a  few  cases 
from  Mr.  Curling's  experience  and  his  own,  and  to  some  preparations  of 
fatty  and  fibrocellular  tumours  of  the  cord  in  the  Museum  of  the  College  of 
Surgeons. 


AFFECTIONS   OF   THE   SCROTUM. 

The  scrotum  is  very  liable  to  passive  oedema  both  from  general  and  local  (Edema 
causes.  The  chief  point  in  the  management  of  such  affections  is  to  see  that  mation. 
gangrene  is  averted  by  timely  punctures  and  fomentation.  Inflammatory 
cedema  also  tolerably  often  occurs  from  erysipelas,  from  the  contact  of  urine, 
and  from  other  causes ;  and  sometimes  an  abscess  forms  in  the  cellular  tissue 
of  the  scrotum  and  produces  swelling  quite  out  of  proportion  to  the  amount 
of  matter  in  it.  An  abscess  containing  only  a  few  drops  of  pus  will  often 
form  a  large  swelling  which  gives  the  patient  very  grave  uneasiness,  and 
which  I  have  even  known  mistaken  by  the  inexperienced  for  a  tumour. 
Nothing  is  required  but  a  poultice  and  a  timely  puncture,  after  which  the 
swelling  will  rapidly  subside. 

Elephantiasis  of  the  scrotum  is  a  disease  of  tropical  countries,  which  is   Elephant!- 
only  seen  here,  as  far  as  I  know,  in  those  who  have  contracted  it  abroad.   J^tyJJJ** 
There  it  extends  to  an  enormous  size,  making  the  patient's  life  intolerable,  in 
consequence  of  its  weight  preventing  him  from  any  of  the  necessary  exer- 
tions of  daily  life,  and  rendering  any  operation,  however  desperate,  justifiable. 

The  opportunity  of  seeing  these  cases  in  their  early  stages,  when  they 
might  be  amenable  to  pressure  or  to  astringent  applications,  is  hardly  ever 
granted.  In  the  more  moderate  condition,  the  surgeon  would  probably 
think  it  better  to  dissect  out  all  the  hypertrophied  skin  and  remove  it  from 
the  penis  and  testicles,  even  if  these  organs  were  exposed.  Granulation 
would  cover  them,  and  the  patient  would  in  all  probability  be  restored  to 
perfect  health.^  But  when  the  disease  has  attained  an  enormous  size,  and 
it  is  nevertheless  thought  right  to  remove  it,  no  dissection  is  possible,  on 
account  of  the  excessive  haemorrhage.  The  mass  must  be  embraced  in  a 
temporary  ligature,  or  in  a  clamp,  in  order  to  restrain  the  bleeding  as  far 
as  possible,  and  the  whole  mass  bo  removed  as  quickly  as  may  be,  without 
regard  to  the  genital  organs. 

Such  operations,  however,  are  very  fatal. 

Cancer  of  the  scrotum — soot-cancer,  or  chimney-sweep's  cancer — is  an  Cancer 
epithelioma  which  arises  from  the  irritating  properties  of  coal-soot.  Wood-  ■^*^'** 
soot  is  not  so  irritating,  and  therefore  will  not  usually  excite  the  disease. 
Hence  it  is  nearly  unknown  in  countries  where  fires  are  mostly  made  of 
wood  ;  and  on  the  other  hand  it  is  not  entirely  confined  to  chimney-sweeps 
in  this  country,  but  affects  also  people  who  deal  much  in  soot,  as  gardeners 
— witness  the  well-known  instance  recorded  by  Earle  of  the  gardener  who 
habitually  carried  a  bag  of  soot  over  his  arm  to  dress  his  beds  with,  and  was 
affected  with  soot-cancer  on  that  arm.  No  doubt  the  development  of  this 
epithelioma  is  due  mainly  to  the  continuance  of  the  irritation,  so  that  constant 

*  Two  interesting  cases  were  lately  reported  by  Dr.  Lloyd,  of  the  Indian  Army,  in  which 
tumours  65  lbs.  and  61  lbs.  in  weight  respectively  were  removed  with  success,  and  the  penis 
and  testes  dissected  out  of  the  mass.  In  one  of  these  cases  the  exposed  testes  hung  down 
nearly  as  low  as  the  ankles  after  the  operation,  yet  on  convalescence  they  had  completely 
retracted  to  the  normal  level. — 'Lancet,'  Ang.  20.  l&7i. 
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removal  of  the  Root  will  hindor  it.  And  tliereftire  in  the  present  da^ 
people  know  more  of  the  value  of  cleanliness,  and  wfien  even  chimney-sweeps 
wash  themselves,  this  disease  has  hecomo  rarc^r  than  it  nsed  to  be.  In  fact, 
it  might  probably  Iw  banished  by  the  sweep  using  always  a  clean  or  freshly- 
brnsbed  suit,  and  thoroughly  washing  himself  w^icnever  he  comes  home. 

As  usually  seen  it  forms  a  fonl  epitheliomat4>us  ulcer  on  one  side  or 
sometimes  on  both  sides  of  the  scrotum,  witlj  hard,  prominent  granulationfi 
and  raised,  irritable  edge,  very  frequently  complicated  with  enlargement  of 
the  ingninal  glands,  and  in  some  eases  (but  rarely)  spreading  inwards  to 
affect  the  coverings  or  even  the  body  of  the  testicle.  The  diseased  tissnes 
must  be  fi*eely  removed,  and  it  is  justifiable  to  do  this  at  any  [)eriod  of  the 
disease,  provided  the  whole  of  the  morbid  tissno  can  l>e  compriscfl  in  the 
incision,  even  though  the  testicles  should  he  entirely  denuded,  or  though  it 
should  be  necessary  to  remove  them  as  well  as  the  diseased  skin.  The  en. 
largement  of  the  ingnjiial  glands,  if  not  excessive,  constitutes  no  bar  to  the 
operation,  nor  does  it  even  necessitate  the  removal  of  the  glands  themselves. 
Constant  experience  shows  that  on  the  removal  of  the  epitheliomatous  ulcer 
the  enlarged  glands  will  subside.  But  if  the  glands  ai-e  nnusnally  large  and 
hard  it  is  better  to  excise  them  at  the  same  time. 

If  after  the  removal  of  the  scrotum  the  tlaps  of  skin  can  meet  over  the 
testicles  without  much  traction  the  wound  should  bo  united.  But  if  not, 
granuktions  will  cover  the  tes(ic!cs,  and  the  cicatrix  will  form  an  excelk^nt 
Bubstitute  for  the  scrotum. 


AFFECTIONS   OF  THE   PENIS. 

Cancer  of  the  penis  is  also  usually  epithelial,  and  like  cancer  of  the 
scrotum,  is  usually  excited  by  some  irrifjition,  of  which  the  secretion  retained 
l>ehind  a  congenitally  phimosed  prepuce  is  a  well-known  instance.  This 
liability  of  persons  with  congenifal  phimosis  to  cancer  of  the  penis  forms  one 
motive  for  circanicision  in  such  cases,  though  ordinary  considerations  of 
cleanliness  would  be  quite  sufficient  without  any  such  motive.* 

The  only  special  poiiit  in  the  surgery  of  cancer  of  the  penis  is  to  distin- 
guish it  from  secondary  or  terliary  syphilitic  ulcenitioo  of  the  glans  penis. 
And  there  can  be  no  doubt  that  in  many  cases  the  penis  has  been  amputated 
for  supposed  cancer,  wlucb  lias  been  only  this  form  of  ulceration,  and  that 
many  of  the  cases  of  permanent  recovery  after  amputation  for  s apposed 
epithehVnna,  have  been  of  this  nature.  In  some  cases,  again,  a  confusion  may 
have  lx»en  made  with  common  warty  growth,  thongh  this  is  less  likely.  The 
characteiistic  hardness  around  the  sore  and  the  hard  surface,  indurated  edge, 
and  prominent  granulatiuus  of  the  epitheliomatous  ulcer  will  distinguish  it 
from  the  syphilitic;  or  if  any  doubt  i*emains,  in  c^nsei|iience  of  the  history 
or  the  coexistence  of  tertiary  syphilis,  a  gentle  and  prolonged  coun^  of 
mercury  will  settle  the  questimi,  and  fhis  is  best  administci'cd  in  the  form 
of  vapour.  Sometimes  melanotic  deposit  is  mixed  with  the  cancer  of  the 
penis,  as  in  a  remarkable  case  which  I  communicated  to  the  Pathological 
Society  a  few  years  ago,  and  which  is  figured  above  on  p.  3*^9. 

'  Sir  J.  Vtifrel  has,  howerer,  ^Kjinletl  ont  that  in  many  canes  the  orifice  of  ihr  prf*pniH»  nuij 
be  «o  slrcitcheJ  by  consUiitt  gentlf  irfictioQ  thai  llie  g\t\iis  oaiii  ukiinnU'ly  he  cxpntiLMl,  and  tlio 
opemtitin  £ivdi<Io<1, 
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When  the  diagnosis  of  cancer  is  clear,  the  removal  of  the  whole  penis  at  AmpaU- 
a  level  well  behind  that  of  the  disease  is  imperative.  ^tda. 

The  old  rough  plan  of  simply  catting  the  organ  off  with  the  loss  of  a 
large  quantity  of  blood  from  arteries  which  the  surgeon  proceeded  afterwards 
to  tie,  leaving  his  patient  exhausted  by  haemorrhage,  would  now  be  unjustifi- 
able. The  penis  is  to  be  constricted  by  a  clamp  (see  p.  673),  by  means  of 
which  it  can  be  removed  without  the  loss  of  a  single  drop  of  blood,  and  all 
the  vessels  whose  mouths  can  bo  discerned  are  to  be  tied.  Then  the  clamp 
should  bo  slightly  relaxed,  and  new  vessels  will,  perhaps,  be  found  which 
require  ligature.  Finally  the  affair  is  completed  without  any  hajmorrhago  or 
with  very  trifling  loss,  and  the  patient  generally  recovers  without  any  serious 
symptom.  But  unless  some  care  is  taken  to  prevent  the  cicatrisation  of  the 
cut  end  of  the  urethra,  a  most  painful  stricture  will  result,  and  I  have  seen 
the  orifice  of  the  urethra  contracted  to  the  size  of  a  pinhole.  This,  however, 
is  the  result  of  unpardonable  negligence.  Always  after  the  amputation  of 
the  penis,  as  soon  as  the  bleeding  is  suppressed,  a  director  should  be  passed 
down  the  urethra,  and  the  tube  should  be  slit  down  with  scissors  on  its  lower 
aspect  for  about  half  an  inch.  Then  the  flaps  of  mucous  membrane  should 
bo  picked  up  and  attached  to  the  skin,  whereby  a  largo  valvular  opening 
will  be  left  that  will  show  lio  tendency  to  contract.  The  old  plan  of  passing 
bougies  constantly  to  keep  the  end  of  the  urethra  from  contracting,  is  pain- 
ful and  far  less  efiicient. 

Congenital  phimosis  should  always  be  treated  by  circumcision.     It  is  a  Circiim- 
malformation  which  often  leads  to  considerable  irritation,  causing  many  of 
the  symptoms  of  stone  in  the  bladder,  and,  as  stated  before,  it  undoubtedly 
predisposes  to  epithelioma. 

The  operation  of  circumcision  is  a  very  easy  one  and  requires  no  special 
apparatus.  A  director  is  passed  np  between  the  glans  and  prepuce  on  the 
dorsal  aspect,  and  the  knife  thrust  through  the  skin  and  made  to  cut  out.  The 
mucous,  or  internal,  layer  is  never  sufficiently  divided  by  this  cut,  but  should 
be  afterwards  incised  to  the  same  extent  as  the  outer  skin.  Any  adhesions 
between  the  prepuce  and  glans  must  be  divided.  Then  the  two  layers  should 
be  removed  with  sharp  scissors  by  a  cut  running  parallel  to  the  corona  glandis 
evenly  all  round  the  organ,  leaving  just  enough  of  the  inner  layer  to  hold  the 
stitches.  This  is  now  to  be  united  to  the  skin  by  a  few  points  of  flne  suture. 
Sometimes  the  artery  of  the  fraenum  requires  twisting  or  tying.  The  wound 
is  to  be  covered  with  oiled  lint  and  the  penis  raised  by  a  pad  between  the 
thighs  and  a  bandage.     The  sutures  may  be  removed  on  the  third  day. 

When  the  opening  is  merely  narrowed,  but  the  prepuce  is  not  inordinately 
long,  it  is  sufficient  to  slit  up  both  its  layers  thoroughly  and  unite  the  lips  of 
the  little  wound  with  sutures. 

A  few  cases  of  persistent  priapism  have  been  recorded  from   obscure  Other 
causes,  which  are  best  treated  by  low  diet,  tartar  emetic,  or  bromide  of  potas-  ofthepenia. 
sium.     In  other  cases  priapism  results  from  disease  or  injury  of  the  nervous 
centres,  from  irritation  of   the  urethra  or  prostata,  or  from  injury  during 
connection.     The  treatment,  in  these  cases,  must  be  directed  to  the  cause. 

Gangrene  has  been  known  as  one  of  the  sequela)  of  typhus  fever,  or  from 
paraplegia,  and  a  remarkable  case  of  spontaneous  gangrene  of  the  penis 
followed  by  recovery  is  recorded  by  Mr.  Partridge  in  the  twentieth  volume 
of  the  *  Medical  Times  and  Gazette.' 
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The  diseases  of  the   female  organs  of  g^ntiration  whicli    come  witlun   i\ 
province  of  the  surgGon  are  as  follows  t^ — 

The  cominoneBt  fnalformfttioii  (if  it  deaerye  so  grave  a  Tiaraej  la  th~ 
elosure  or  jidhe&ion  of  the  labia,  wliicb  is  i7ften  aeen  in  infants  and  sometime* 
passes  nndeteoteil  so  as  to  be  prescnk^d  to  the  notice  of  the  auT^on  in 
later  childhood.  Very  rarely  it  is  allowed  to  j>er«iiit  till  puberty.  It  is  not 
unfrtqiiently  confounded  with  impeHomte  hymen;  but  the  mistake  ought 
not  to  be  comndtled;  fur  the  adhesion  is  between  the  labia  majora  qnite 
in  front  of  the  hymen,  and  it  is  not,  at  leaat  in  the  i^rly  years  of  Hfe,  in 
ony  sense  membranous.  After  years  of  neglect  it  may  become  toaghcr 
and  I'equire  division  with  a  knife  and  director ;  but  usually  all  that  ia  neces- 
fiaiy  is  to  pull  the  parls  asumler  forcibly,  and  prevent  readhesioii  by  keeping 
the  labia  separated  with  a  piece  of  oiled  lint. 

Imperforate  hymen  is  a  much  graver  malformation,  especially  if  (as  is 
almost  always  the  case)  it  escapes  detection  in  infancy,  and  the  patient  first. 
applies  fnr  advice  when  the  collection  of  the  menstrual  fluid  has  considenibly 
dilated  the  cavity  of  the  uteruH.  Under  these  etrt^um stances  any  slight  opera- 
tion, though  it  is  indispeusahle,  involves  serious  ilanger.  Hence  the  a<lrice 
usually  given  in  such  ciises  to  wait  for  operation  till  after  puberty,  seems  quite 
erroneous.  If  the  condition  of  parts  is  disco  veiled  in  chihlhood,  it  is  eB«nr 
and  perf<'etly  safe  to  remove  a  small  portion  of  the  hymen,  so  as  to  make  an 
opening  into  the  vagina.  But  when  the  uterine  cavity  becomes  disteniied 
with  menstrual  fluid,  or  with  the  treacly  inspissated  remaias  of  such  fluids  it 
is  often  noticed  that  after  an  opening  has  been  Triadein  the  hymen,  the  ntems 
is  thrown  into  spasmoilie  action,  and  the  Fallopisin  tnlx?,  which  is  dilated  aa 
well  as  the  uterus,  often  gives  way  under  this  action,  causing  extravasation 
-  of  the  llaid  into  the  peritoneal  cavity,  and  fatal  peritonitis  J 

The  point  of  chief  importance  in  these  cases  is  to  decide  wbether  the  ease 
is  merely  one  of  imperforate  hjmen,  or  whether  the  vagina  is  itself  imperfo* 
rate,  and  if  so,  w4i ether  the  uterus  is  present  or  absent.  Mr,  Jonathan 
HntchinRO!^  speaks  on  this  head  as  follows:  *  When  there  is  evidence  of  the 
retention  of  menstrual  flkjid,  atid  therefore  of  the  presence  of  a  nterns,  and 
probably  of  a  vaginal  cavity  above  the  occlusion,  the  case  will  come  fairly 


'  I^t  Tilt*  ill  passing  just  cnll  the  i'«»!U.ler*8  attentiott  to  this  umoiigst  other  factt  which 
jTOVf*  that  thf  tkHsertiun  ijrlinarily  miuh  in  anMtomicAl  wrtrk«  tlint  tUv  Fnllojiiatt  tul>e  ap«i&s 
into  thp  pcritonral  ciivity  csiniiot  Ito  tnie,  nt  lens!  in  its  lilefiJ  aenjte.  Then?  i»  no  membmne 
separating  tho  two  cavities,  and  the  oat?  oan  hw  iniule  to  open  into  the  o»hor  by  pA«Miigft 
prtjUs  but  tlmt  thfy  tlo  not  (tjnimnnicnte  *lunng  life  is  pmvtMi  by  tho  f?ict  thiit  no  itiCof* 
t'hango  of  fluid  ever  takes  place,  however  miioh  the  pent<»iifum  itaiy  be  diFtepded  by  dfopi^ 
or  the  Fidlopian  tube  by  rrt  linnt]  mf^tisi-ai. 
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under  surgical  treatment.  In  the  first  place,  the  character  of  the  obstructing 
medium  must  bo  determined.  If  the  obstruction  be  found  within  an  inch,  or 
two  inches  of  the  vnlva,  and  if  it  be  constituted  by  a  membrane,  stretched 
across  an  otherwise  well-formed  vagina,  the  case  is  probably  one  of  imperfo- 
rate  hymen.  In  some  of  these  during  coughing,  the  propulsion  of  the  fluid 
downwards  may  easily  be  felt,  or  the  distended  membrane  may  even  be  forced 
as  low  as  the  vulva  itself.* 

When  the  obstruction  is  of  only  slight  thickness  there  is  no  diflBculty 
about  the  treatment.  The  patient  being  secured  in  the  lithotomy  position 
a  puncture  is  made  into  the  collection  of  fluid  and  this  is  enlarged  with 
the  fingers,  director,  and  forceps.  It  seems  that  a  free  opening  is  safer  than 
a  small  one,  as  rendering  the  forcing  action  of  the  uterus  less  likely  to  act  on 
the  Fallopian  tubes.  K  the  obstruction  be  of  considerable  extent,  a  very 
careful  dissection  in  the  direction  of  the  supposed  upper  part  of  the  vagina 
must  be  undertaken,  assisted  by  the  finger  in  the  rectum  and  by  a  staff"  in 
the  bladder.  If  this  has  to  be  done  deeply,  the  deeper  incisions  are  more  safely 
made  horizontally ;  but  in  such  cases  the  operation  is  doubtless  both  embar- 
rassing and  dangerous. 

I  do  not  speak  here  of  cases  of  doubtful  sex,  since  it  is  only  in  the 
rarest  possible  circumstances  that  any  surgical  treatment  is  required,  and 
advice  as  to  the  sexual  relations  lies  more  in  the  province  of  the  accoucheur. 

A  very  troublesome  affection,  and  one  which  is  sometimes  very  difficult  to  Vascular 
treat,  is  the  small  vascular  tumour,  or  urethral  heemorrhoid,  which  is  some-  Ji^hra.** 
times  found  surrounding  the  meatus  of  the  female  urethra.  In  structure  it 
much  resembles  a  neevus.  It  occasions  a  good  deal  of  pain  and  irritation  ; 
leads  to  troublesome  frequency  in  micturition ;  renders  sexual  intercourse 
very  painful,  sometimes  impossible,  and  often  bleeds  a  good  deal.  Though 
the  disease  appears  trifling,  it  is  often  very  troublesome  in  its  treatment, 
recurring  again  and  again,  even  after  apparently  complete  removal.  Three 
methods  of  treatment  are  in  use — caustics,  the  ligature,  and  excision.  The 
first  are  often  successful  if  freely  used  and  if  sufficiently  strong.  The  pure 
nitric  acid,  repeatedly  applied,  will  often  ultimately  eradicate  the  growth, 
with  little  pain  and  no  risk  or  confinement  to  bed ;  but  it  often  fails.  The 
actual  or  galvanic  cautery  is  perhaps  more  efficient,  but  requires  ansesthesia 
for  its  application.  If  only  a  portion  of  the  circumference  of  the  meatus  is 
involved  in  the  growth,  the  latter  may  be  encircled  in  a  ligature  passed  deeply 
under  its  base,  through  healthy  tissues,  care  being  taken  to  keep  the  urethra 
open  while  passing  the  ligature,  so  that  the  opposite  wall  of  the  canal  may 
not  be  included  in  it.  But  the  most  efficient  plan  is^to  dissect  the  growth 
out  completely  with  the  knife  or  scissors,  taking  care  to  carry  the  incisions 
through  healthy  tissues.  No  formidable  bleeding  need  be  apprehended  ;  but 
even  after  this  operation,  I  have  seen  the  growth  return,  and  if  it  be  necessary 
to  cut  deeply,  there  is  often  partial  incontinence  of  urine,  i.e.  the  patient  is 
obliged  to  attend  to  the  first  desire  to  empty  the  bladder,  otherwise  the  urine 
will  very  soon  pass  in  spite  of  her. 

Cystic  and  other  innocent  tumours  are  not  uncommon  in  the  tissue  of  the  Ttimoumot 
labium.    The  cysts  are  probably  always,  and  certainly  they  usually  are,  formed  *  ^"^'nm* 
by  the  obliteration  of  the  duct  of  a  mucous  follicle,  as  is  often  seen  in  the 
mouth.     This  is  sometimes  the  result  of  irritation,  so  that  they  are  not 
un frequently  developed  soon  after  marriage.     They  contain  a  glairy  mucuB, 
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patient  has  very  imperfect  control  over  the  foBces,  and  often  can  hardly 
walk  aboat  from  a  sense  as  if  the  uterus  were  coming  dowu.  Frequently 
there  is  a  considerable  amount  of  prolapsus.  The  operation  for  the  restora- 
tion of  the  perineeum  relieves  the  prolapsus,  at  any  rate  for  a  time ;  and  in 
some  cases  of  prolapsus  where  the  vagina  is  very  wide,  an  operation  exactly 
similar  may  b  performed  with  advantage,  even  if  there  has  been  no  rupture 
of  the  perinaBum. 

The  operation  is  thus  performed.  The  patient  is  narcotised,  and  secured 
in  the  lithotomy  position ;  the  hair  is  removed  from  the  labia  as  far  forward 
as  is  necessary ;  the  vagina  is  well  opened  by  means  of  a  duck-bill  specu- 
lum. Then  two  flaps  are  marked  out  with  the  knife  of  a  quadrangular  form 
by  two  lines  running  parallel  to  each  other  along  the  labia  about  three- 
quarters  of  an  inch  from  the  orifice  of  the  vulva.  These  are  joined  by  a 
transverse  incision  just  in  front  of  the  anus.  Another  incision  is  drawn  in 
the  middle  line  from  the  centre  of  this  last  to  about  three-quarters  of  an 
inch  inside  the  vagina,  and  from  this  the  base  of  the  flap  extends  in  a 
slanting  direction  forwards  and  outwards  to  join  the  incision  on  the  labium 
as  far  forwards  as  the  surgeon  thinks  fit.  The  further  forward  the  dissection 
is  carried  the  more  firm  and  resisting  will  the  new  perinasum  be ;  but  it  is, 
of  course,  undesirable  to  narrow  the  orifice  too  much.  After  marking  out 
the  flaps,  the  surgeon  proceeds  to  carefully  dissect  up  the  mucous  mem- 
brane and  skin  fix>m  the  whole  of  the  part  so  marked  out.  On  the  recto- 
vaginal septum  this  is  facilitated  by  an  assistant  putting  his  forefinger  in 
the  bowel.  Great  care  must  be  taken  to  remove  every  vestige  of  the  mucous 
membrane.  Mr.  J.  Hutchinson  inclines  to  the  practice  of  preserving  the 
flaps,  leaving  them  attached  by  their  base  in  the  vagina,  paring  them  down 
as  much  as  is  necessary,  and  sewing  them  together  in  order  to  form  a  cover- 
ing for  the  wound.  I  have  not  found  much  advantage  from  this  proceeding 
in  the  cases  in  which  I  have  tried  it.  When  the  denudation  is  complete,  and 
the  bleeding  (which  is  often  free)  has  been  checked  by  torsion  of  the  vessels 
and  the  free  application  of  iced  water,  the  parts  are  to  be  brought  together 
with  the  quilled  suture.  For  this  purpose  three  or  four  loops  of  strong  silk 
or  whipcord  (according  to  the  depth  of  the  new  perinaeum)  are  passed 
through  the  whole  thickness  of  the  tissues.  This  is  most  readily  effected 
by  means  of  a  long  and  very  strong  deeply-curved  needle  on  a  handle — 
called  Baker  Brown's  needle.  The  point  of  this  is  entered  just  inside  the 
left  tuber  ischii  and  the  ligature  is  carried  to  the  very  bottom  of  the  denuded 
part,  and  the  point  brought  out  near  the  right  tuberosity.  The  posterior 
suture  should  not  cross  the  cleft  at  all,  but  should  be  buried  in  the  recto- 
vaginal septum,  when  that  septum  exists.  If  such  a  needle  is  not  at  hand, 
the  loops  can  easily  be  passed  with  a  common  curved  needle,  exactly  as  in 
fissure  of  the  palate  (p.  543),  drawing  the  ligature  across  from  one  side  to 
the  other  by  passing  one  loop  inside  the  other.  There  are  now  a  series  of 
loops  on  the  right  side  of  the  perinaeum,  and  a  series  of  double  ends  on  the 
other.  A  piece  of  bougie  is  passed  through  all  the  loops,  another  is  laid 
between  the  double  ends,  the  patient's  thighs  are  brought  together,  and 
these  deep  sutures  are  tied  very  firmly.  The  pressure  on  the  deep  parts 
forces  the  cutaneous  edges  in  the  middle  outwards.  These  must,  therefore, 
be  attached  together  with  silver  sutures.  Finally,  if  the  vaginal  flaps  of 
mucous  membrane  have  been  preserved,  they  must  be  attached  to  the  front 
of  the  wound.  In  some  cases  where  the  rectum  has  been  much  lacerated, 
and  there  is  tension  on  the  parts,  it  is  necessary  to  make  free  lateral  in- 


ana  m^c^onit^s  iitro[>l)iO(l  as  Ihr  liver  does  m  ciiThosi^,  or  Rnppnration  cufiiieB, 
and  then  tliu  alwce8S  may  eitlier  lieul  f>r  licniia  testis  may  follow. 

Diatftioaia.  Chronic  orcbitis  is  a  disease  of  sFow  progress,  and  it  seldom  attains  a 

large  size.  It  ia  bard  to  diKtingaiHh  it  at  first  from  scrofulous  orchitis, 
except  by  fcho  concomitant  affections  in  the  latter.  And  in  some  ^^^ses  where 
chronic  orclntis  has  attained  a  nitlier  large  size  it  is  very  difficiaU  t<>  dis- 
tingaish  it  frt)m  malignant  disease  in  its  earlier  stage.  In  fact,  the  physical 
appeamnoe  is  uearly  identical,  and  I  have  seen  the  mistake  made  by  the 
greatest  masters  of  aargical  diagnosis.  The  history  and  rate  of  pi'ogress  of 
the  diseases  are  different,  bat  histories  are  very  often  deceptive.  The  effect 
of  a  course  of  mercury,  however,  and  the  progress  of  the  disease  while  that 
conrse  is  bebig  administered  will  enable  the  surgeon  to  form  the  diagnosis, 
though,  probably,  if  it  do  turn  out  to  be  cancer,  the  nature  of  the  caee  may 
not  be  ascert4iined  with  certainty  befoi*e  the  patient's  health  is  broken 
down  by  the  comlpined  effect  of  the  disease  and  the  mercury.  The  ]>re8eno© 
of  other  syphilitic  affections  will  be  a  material  aid  to  the  diagnosis. 

Treatment  In  chronic  orchitis,  whether  syphilitic  or  no,  mercut^  is  generally  sue- 

cessfuh  The  best  plan  seems  to  be  to  keep  the  patient  in  bed  and  bring 
him  under  the  intluenec  of  cahmiel  and  opium,  slowly  but  fully,  till  the  gnixia 
are  slighily  tender.  After  about  three  weeks  of  this  genend  mercurial 
action  it  may  be  kept  up  by  inunction  of  mercurial  ointment  into  the 
scrotum,  and  then  iodide  of  potassium  and  sarsaparilla  should  be  given. 
Finally,  when  the  patient  gets  up  the  testicle  should  be  strapped. 


Spmfuloiifl 
(jnrtiiljji. 


Hem  ill 


Scrofulons  disease  of  the  testicle  consists  in  the  deposit  of  tubercle  in  and 
around  the  tubular  atructure,  usually  of  the  epididymis,  with  thickening  and 
enlargement  of  the  vas  deferens,  but  it  is  some  times  confined  to  the  body  of 
the  testis.  The  tubercle  softens  and  makes  itn  way  to  the  skin,  causing  first 
adhesion  of  the  h^yera  of  the  tunica  vaginalis,  then  redness  and  thinning  of 
the  coverings  of  the  sorotum,  and  finally,  bni-sting  as  a  chronic  abecesa, 
through  which  often  the  tissue  of  part  of  the  testicle  protrudes^  and  sometimes 
almost  the  whole  gland.  It  ia  frequently  asscK'iated  with  general  phthisis  or 
with  some  other  tubciTiiliir  affect  ion,  and  very  often  both  testicles  are  diseased. 
Occasionally,  instead  of  soften ijjg,  the  tul>erclcs  witht*r  and  calcify^  leaving 
the  organ  little  affected.  It  has  been  noticed  that  in  some  of  these  cases  an 
examination  by  th:^  rectum  will  disclose  tuboT-cular  deposit  in  the  vesiculie 
acminaleft,  and  sometimes  in  the  prostate. 

This  is  only  another  form  of  chronic  orchitis,  and  accordingly,  it  is  not 
always  easy  to  diagno8ft  it  from  the  common  or  the  syphilitic  orchitis;  in 
fact,  nothing  prevents  a  stramous  patient  from  having  syphilis,  so  that  the 
two  diseases  may  w^ell  be  mixed  t<:>gether.  And  as  the  diagnosis  of  chronic 
orchitis  from  cancer  is  sometimes  diflicnU,  so  is  also  'but  much  more  nuvly) 
that  of  strumous  orchitis.  On  this  head,  however,  enough  has  been  siud 
above. 

In  the  treatment  the  genenil  management  of  the  constitutional  condition 
is  far  more  importttnt  than  any  local  treatment;  in  fact,  the  diaeaae  requires 
no  local  treatment  unless  abscess  has  formed.  Such  abscesses  may  some* 
times  be  incised  with  advantage,  and  hernia  testis,  w^hether  proceeding  from 
struraons  or  fi'om  ordinar}^  chronic  orchitis,  requires  treatment,  w^hich  will  be 
described  immediately,  \rery  rarely  when  the  testicle  seems  hopelessly 
organised,  and  is  a  source  of  pain  and  exhaustion  to  the  imtient,  it  may 
removed,  thougii,  as  a  rule^  this  should  be  avoided.     I  removed  a  tr«tiele 
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substance  cicatrisation  has  often  taken  place  around  the  seat  of  perforation, 
and  the  vagina  is  narrowed  and  puckered  by  scars.  In  such  cases  the  first 
step  towards  cure  is  to  divide  such  cicatrices  and  keep  the  vagina  dilated 
until  the  parts  have  healed.  Vesicovaginal  fistula  is,  on  the  whole,  easier 
to  cure  than  rectovaginal,  at  least  in  uncomplicated  cases ;  but  it  is  some- 
times complicated  with  injury  to  the  uterus  or  the  urethra,  which  hardly 
permits  of  entire  recovery.  Thus  the  sloughing  may  have  implicated  the 
OS  uteri  so  that  the  bladder  and  uterus  form  almost  one  cavity,  or  the 
urethra  may  be  entirely  separated  from  the  bladder  or  even  altogether 
destroyed.  In  such  very  severe  cases  it  may,  perhaps,  be  better  to  abstain 
from  operation  altogether,  and  merely  provide  the  patient  with  a  urinal, 
giving  her  instructions  to  wash  the  parts  well  oat  with  dilute  mineral  acid 
as  often  as  is  necessary  to  prevent  the  formation  of  sabulous  concretions. 
In  other  cases  an  imperfect  cure  may  be  effected  by  uniting  the  back  wall 
of  the  vagina  to  the  anterior  lip  of  the  fissure,  so  that  the  uterus  and 
bladder  fall  into  one  cavity  and  the  patient  menstruates  through  the  urethra. 
I  have  seen  cases  in  which  this  obliteration  of  the  vagina  has  taken  place 
spontaneously,  so  that  the  os  uteri  was  completely  hidden.  But  in  the 
common  cases,  in  which  there  is  no  great  loss  of  substance  and  the  fistula 
does  not  involve  the  uterus,  a  cure  may  generally  be  obtained,  though  it  is 
often  necessary  to  repeat  the  operation  several  times.  The  operation  is  thus  Operation 
performed  : — The  patient  is  narcotised  and  placed  in  the  lithotomy  position^*  ^°'"  y®*"/^ 
the  vagina  thoroughly  exposed  by  the  dackbill  speculum,  and  the  os  uteri  is  fistula, 
gently  dragged  down  as  far  as  possible  with  a  vulsellum,  so  as  to  get  the 
fistula  well  within  reach.  Then  the  whole  of  the  mucous  membrane  of  the 
vagina  is  pared  away  around  the  opening,  the  bladder  being  interfered  with 
as  little  as  possible,  and  the  sutures  are  passed  so  as  to  take  up  only  the 
tissues  in  the  vagina  and  not  lodge  the  sutures  in  the  bladder.  The  object 
is  to  bring  the  vesical  mucous  membrane  together  as  closely  as  possible,  but 
not  to  leave  any  suture  in  the  cavity  which  can  conduct  the  urine  into  the 
wound.  The  fistula  is  brought  together  longitudinally,  transversely,  or 
obliquely,  according  to  circumstances,  so  that  there  may  be  as  little  tension 
as  possible  on  the  sutures.  The  sutures  can  be  secured  by  twisting  them 
with  the  *  wire-twister,*  which  is  a  stem  carrying  a  small  cross-piece  of 
metal  having  a  hole  on  each  side.  The  ends  of  the  wire  are  passed  through 
these  two  holes.  The  sature  is  run  up  as  tight  as  necessary,  and  then  by 
rotating  the  handle  the  ends  are  securely  twisted.  This  instrument  enables 
the  operator  to  tie  the  sutures  at  any  depth  where  the  fingers  could  not 
reach.  The  cleft  having  been  completely  closed,  if  any  tension  exists  it 
may  be  possible  to  relieve  it  by  dividing  cicatricial  bands  in  the  neighbour- 
hood, and  then  an  S-shaped  catheter  of  soft  metal  is  placed  in  the  urethra, 
and  will  keep  its  place  by  its  own  shape,  or  the  catheter  may  be  tied  in ;  a 
bag  is  attached  to  it  and  changed  as  often  as  necessary,  or  the  tube  is  left 
opening  into  a  vessel  below  the  bed.  This  catheter  must  be  gently  changed 
twice  a  day  at  first,  and  then  every  day ;  but  the  sutures  need  not  be  re- 
moved for  an  unlimited  time.  After  a  fortnight  if  no  water  has  passed  into 
the  vagina  the  patient  may  be  relieved  from  the  catheter,  and  in  another 
week  the  sutures  may  be  examined  and  if  all  is  healed  may  be  gently  with- 
drawn. If  the  opening  is  narrowed  but  not  closed,  a  few  weeks  must  be 
allowed  to  elapse,  until  all  irritation  has  long  subsided,  before  the  operation 
is  repeated. 

*  In  America  the  prone  position  on  the  hunds  and  knees  is  often  adopted,  and  the  patient 
is  frequently  not  under  ansesthesia. 


for  rft^lti- 


The  operatioa  for  rectovaginal  fistula  is  exactly  the  same  in  principle, 
the  great  object  being  to  exclude  the  sutnres  from  the  rectum,  so  that  no 
uir  or  matter  from  the  bowel  may  get  into  the  vaginal  woand.  The  bowels, 
as  in  raptured  perinajum,  mui^t  be  kept  from  action  fop  abtjut  a  fortnight, 
and  if  there  is  much  tension  on  the  sutures  it  may  be  neceaaary  to  divide  the 
sphincter.  Careful  syringing  of  the  vagina  is  very  necessary  to  prevent  the 
accumulation  of  foul  discharge  around  the  healing  wound. 


uLeri. 


Uterine  polypi  are  sometimes  quite  small  and  almost  sessile,  growing 
from  one  of  the  lips,  or  no-ir  the  cervix  uteri,  and  consisting  of  the  enlarged 
glandnlro  NaiKithi,  or  of  hypertrophied  mucous  membmne,  or  cellnlar 
tisHuo.  These  tamours  bear  eome  analogy  t^o  the  common  mucous  polypi  of 
the  nose.  They  never  attain  any  large  nize ;  but  may  cause  a  gocjd  deal  of 
inconvenience  from  haimorrhage  at  irregular  intervals^  and  from  leucorrhoea. 
Their  i-emoval  can  never  involve  much  ditficulty  or  dangen  The  tumour 
being  well  exposed  is  to  bo  twisted  off,  or,  if  more  sessile,  removed  with  the 
Bciasors,  bleeding  being  repressed  by  the  application  of  perehhiride  of  iron  or 
the  cautery »  l>efore  the  patient  is  allowed  to  recover  from  antesthesia. 

Tlie  ordinary  polypi,  however,  cojaist  of  fibrous  tissue  mixed  with  nn- 
stnped  muscle.  They  grow  fn^m  the  muscular  wall  of  the  nteros,  and  often 
attain  an  enormous  size.  When  they  pass  into  the  cavity  so  as  to  assume 
the  form  of  polypi,  they  usindly  become  detached  from  the  muscular  tissue 
of  the  utorns,  and  arc  completely  covered  with  nmcous  membrane,  though 
this  is  not  always  the  case.  Though  they  may  cause  very  gt*eat  haemorrhage, 
they  are  not  usually  in  themselves  very  vascular.  They  are  peculiarly  prune 
to  cnlrareffus  degeneration,  und  preparations  exist  showing  such  tumours 
convert t'd  almost  entirely  into  an  earthy  msiss  covered  by  the  mucous  mem« 
bi^no. 

There  are,  again^  other  polypi  much  looser  and  more  vascular  than  the^ 
which  are  wuTonmtous  in  structure,  and  pr^ne  to  obstinate  i*ecurrience  sdXer 
removal ;  and  malignant  disease  will  sometimes  grow  in  a  pendulous  form 
like  polypus;  but  both  these  events  ai-e  mro. 

Tin?  general  subject  of  fibrous  or  fibromuscular  tumour  and  polypus  of 
the  uterus  belongs  more  to  obstetrics  than  in  snrgcry ;  but  a  few  words 
must  be  said  about  the  removal  of  these  t amours.  Polypi,  i.e.  the  pi'udu- 
lous  tumours  attached  to  the  interior  of  the  uterus,  may  be  renioved  with 
etiae  when  their  attachment  can  be  exposed,  and  this  is  usually  near  the 
OS  uteri.  And  even  if  the  surgeon  cannot  penetrate  to  the  seat  of  implanta- 
tion itf  tbe  pdlypns,  he  msiy  bo  sure  that  tiny  small  remnant  of  the  neck  of 
the  pi^lypuH  which  he  may  have  been  obligt^d  to  leave  will  wither  away. 
Small  polypi,  or  those  w^hose  neck  is  thiti,  may  be  safely  removed  by  torsion. 
The  patient  is  to  be  narcotised,  and  the  pi*lypu8  Ijeing  well  exposed  is  to  be 
grasped  near  its  root  with  a  vulHcllum  forceps,  and  slowly  twisted  round  till 
it  is  loose.  If  the  neck  is  so  thick  that  this  would  not  be  expedient,  the  wire 
^crasenr^  may  be  used  to  divide  the  neck,  or  the  galvanic  ^craaeur  may  be 
used  with  still  Jess  risk  of  hremorrhage  or  of  nnhealthy  inflammation.  The 
old  plan  of  passing  a  ligature  round  the  base  with  Gooch's  double  canula, 
and  leaving  the  carmla  containing  the  tightened  ligature  in  position,  ia  now, 
1  believe,  almost  abandoned.     It  has  its  advantages,  however,  for  tumouri 

'  This  ii*  an  eumwnjr  in  wliii'h  tlic  clmin  -tihaun  in  Fig.  273,  p.  673.  is  repWed  by  a  nooM 
of  iftuut  ^Ln?  \  ill  u«iag  tkit»,  or  tli«3  ^nlviiaie  ccruseur,  it  Is  eitseuLial  tu  divide  th^  tl»ueft  rierj 
hlowly. 
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with  a  very  thick  neck,  since  the  tension  of  the  ligature  can  be  gradually 
increased  as  it  cuts  into  the  base  of  the  tumour. 

Embedded  fibrous  tumours  may  be  removed  by  enucleation,  but  as  this   Enuclea- 
is  a  very  dangerous  and  uncertain  operation,  it  should  only  be  used  when  the  fibrouH 
patient  is  in  great  danger  otherwise  of  dying  from  hasmorrhage.     The  os  tumour, 
and  cervix  uteri  must  be  previously  dilated  with  tents,  and  the  uterus  dragged 
down  by  gradual  traction  as  near  the  external  parts  as  possible,  so  as  to  bring 
the  tumour  well  into  view.     If  the  latter  is  covered  by  uterine  tissue,  this 
must  bo  divided  by  the  knife,  and  then  the  tissue  of  the  tumour  must  bo 
separated  from  that  of  the  uterus  with  the  finger,  or  any  convenient  blunt 
instrument,    sufficiently  to   allow  of  the   implantation   of  a   strong  pair  of 
vulsellum  forceps  in  its  substance.     Then   the   tumour  is  to  be  gradually 
dragged  outwards,  the  uterus  being  pulled  down  and  everted  more  or  less 
until  the  whole  growth  can  be  separated,  when  the  uterus  is  to  be  returned. 

Again,  fibrous  tumours  of  the  uterus  may  grow  upwards  towards  the  Hystero- 
peritoneal  cavity,  and  these  sometimes  soften  and  simulate  ovarian  tumours,  ***™-^'* 
as  will  bo  afterwards  pointed  out.  In  other  cases,  without  any  softening, 
the  growth  proceeds  to  such  an  extent  as  to  become  dangerous  to  life  from 
its  pressure,  or  to  render  it  impossible  for  the  patient  to  perform  any  of  the 
ordinary  duties  of  life.  Under  such  circumstances  the  operation  of  removing 
the  tumour  together  with  a  portion  or  the  whole  uterus,  or  even  the  ovaries 
also,  has  been  performed  and  with  some  success,  though  I  need  not  say  that 
the  gravest  consideration  of  the  symptoms  and  probable  danger  of  the  case 
if  left  to  itself  is  necessary  before  so  very  dangerous  an  operation  is  under- 
taken. In  the  only  case  in  which  I  have  myself  operated,  the  operation  was 
undertaken  in  the  mistaken  belief  that  the  tumour  was  ovarian,  and  it  proved 
immediately  fatal. 

The  operation  resembles  ovariotomy  in  its  early  st^s.  The  tumour  having 
been  completely  exposed,  and  freed  from  adhesions,  if  it  has  any,  is  to  be 
tapped,  if  it  has  softened  in  any  part,  in  order  to  facilitate  its  extraction,  or 
if  lobulated,  portions  may  be  removed  with  the  ecmseur  to  diminish  its  bulk. 
When  the  base  is  reached  it  may,  in  some  cases,  be  secured  with  a  strong 
clamp,  in  others  divided  by  means  of  the  ecraseur.  The  operation  is  one 
which  is  not  often  practised  at  present,  and  more  definite  information  as  to 
the  indications  before  operation  is  required  before  we  can  say  how  far  it  has 
been  justifiable  in  those  cases  in  which  it  has  been  performed. 

Cancer  of  the  uterus  commences  not  uncommonly  at  the  os,  and  in  some  Exc^ion  of 
cases  it  is  detected  at  a  period  when  it  has  not  spread  too  far  for  removal,  cancer. 
In  such  cases  much  benefit  has,  no  doubt,  sometimes  been  produced  by  the 
excision  of  the  diseased  structures.  The  operation  is,  however,  a  dangerous 
one,  and  in  most  cases  the  relief  is  only  temporary.  Still,  if  the  surgeon  can 
be  sure  of  the  diagnosis,*  if  the  disease  bas  not  spread  to  the  vagina,  and  if 
the  general  health  is  still  good,  it  is  his  duty  to  make  the  attempt. 

The  parts  may  be  removed  with  the  knife  or  the  whipcord  or  galvanic 
ecraseur,  and  the  preference  for  one  over  the  other  method  depends  in  a 

^  Mr.  Hutchinson  says  :  *  It  is  not  hy  any  means  an  easy  matter  in  many  cases  to  make  a 
confident  differential  diagnosis  between  a  simple  or  venereal  ulceration  of  the  os  uteri  and 
one  of  a  malignant  nature  in  an  early  stage.  The  tendency  of  the  latter  to  bleed,  its  warty 
and  thickened  edges  and  foetid  discharge,  are  the  chief  symptoms  on  which  to  rely.  The 
surgeon  must  notice  especially  whether  there  be  any  tendency  to  new  growth,  and  if 
practicable  a  small  portion  of  the  edge  should  be  removed  for  microscopic  examination. 
Pain,  if  severe,  is  a  very  suspicious  sign.' 
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great  meosiire  on  tlie  sliape  of  the  mass.  The  uleras  mnst  be  g'entl 
thmn  as  far  as  possible.  If  the  knife  or  scissots  is  to  be  used,  th< 
mnst  bc"  commanded  bj  a  lijjatnre  of  stout  wire  driven  throngb 
lifis,  and  the  parfc  in  front  of  thu  wire  cut  away  in  a  conical  shape,  tho 
being  bevilled  towards  the  uteras.  The  actual  cautery  and  i^ercbl 
iron  must  be  at  hand  to  repress  huemorrhage,  and  the  wire  can  be  u 
of  to  tie  a  compress  of  lint  steeped  in  the  perchloride  over  the  'w 
necessary* 

The  application  of  the  ecniseiir  is  faeilitatcd  by  passing  needles 
the  nterns  just  behind  the  part  to  be  removed  and  slipping  the  ch« 
these  needles. 

The  ovary   is  liable  to  tumours  of  all  kinds.     The   solid    tnmoi 
tibroid  or  malignant.     The   fibroid  tumours  are  difficult  of  diaguosi 
giniilar  tumours  of  the  uterus,  which  are  aomotimea  |>ednneulatod,  an 
a  very  large  size.  The  fibroid  tumours  also  are  at  first  diffieult  to  disti 
from  the  cancerous,  but  the  dilfereiit 
rate  of  growth  w  ill  settle  the  ques- 
tion ultimately.     No  surgical  inter- 
ference is  advisable  in  8otrd  tumours 
of  the  ovary.     Those  which  are  in- 
nocent will  pmbalily  cohso  in  ^row, 
and  the  patient  will  ultimately  be- 
come accustomed  to  their  pi*esence, 
whi!e  in  malignant  disease  nn  opei-a- 
tion  won  Id  do  nothing  but  harm. 

But  the  ovarian  tumours  with 
wliieh  surgeons  are  most  concerned 
are  cystie.  These  cysts  arc  set^ous, 
rol  1  o  i  d .  o r  d  c  r mal .  1^  h  e  se  ro  u  s  cysts 
are  unilocular  or  multiloeular.  The 
unilocular  cysts  are  oceasionally 
situated,  not  in  the  ovary  itself  but 
in  tlie  broad  ligament,  and  result,  it 
is  believed,  from  degencnitiou  of  the 
remains  of  the  Wolfiian  body  or  oi' 
the  duet  of  MiillerJ  They  seldom 
attain  a  size  large  enough  to  call 
for  surgica.!  operation,  I  ho  ugh  one 
containing  eighteen  pints  was  suc- 
cessfully removed  by  Mr,  Ciesar 
Hawkins,  and  is  preserved  in  the 
mu.seum  of  St.  George's  Hospital, 
In  the  ovary  cystic  tumours  attain 
an  enormous  size.  Like  cystic  tu- 
mours in  other  organs  they  are 
either  simple  single  cysts»  or  proH- 

ferous  ;  and  the  latter  are  either  merely  cystigeroua  (multiloeular  cji 
with  a  solid  iutracystic  growth,  which  may  be  of  a  sarcomatous 
Other  compoutid  cysts  contain  colloid  matter,  and  are  sometimes  sp- 
aa instances  of  *  alveolar  cancer.^     Mr.  Hutchinson,  however,  points  o 

'  See  Oab«rn,  hi  'St.  Tiiooma's  Jfnspittl  Rcportu/  1875. 
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Fro.  2»f).    A  wmt<?ry  cjrrt  In  tli"  broi 
nurus,  which  in  perfectly  vcpamtp,  I 
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tliore  is  no  proof  that  any  of  the  forms  of  ovarian  tumour  are  i-eally  cancer- 
ous except  the  encephaloid,  although  the  more  compound  the  tumour  is,  and 
the  more  active  the  intracystic  growth,  the  more  does  it  approacli  in  clinical 
characters  to  malignancy.  Dermal  cysts  (p.  320)  occur  here  more  frequently 
than  in  any  other  situation,  but  are  indistinguishable  from  the  other  forms 
before  operation,  unless  there  is  a  history  of  congenital  origin. 

The  character  of  the  fluid  contained  in  ovarian  cysts  varies  greatly.     The 
cysts  in  the  broad  ligament  usually  contain  nearly  watery  fluid,  as  the  en- 
cysted hydroceles  of  the  testis  sometimes  do,  but  the   true  ovarian  cysts 
contain  a  fluid  rich  in  albumen,  which  is  generally  less  serous  than  the  fluid 
of  peritoneal  dropsy,  and  is  veiy  commonly  thick  and  glutinous,  like  thick 
gum.     It  also  often  contains  a  good  deal  of  cholest^rine.     Often  it  is  very 
deep  in  colour.     Sometimes  it  is  seropurulent,  and  occasionally  is  unmixed 
pus.     Suppuration   in  an  ovarian   cyst   is    accompanied  in  some  cases  by   Suppara- 
definite  symptoms,  constant  pain,  acute  tenderness,  some  fever,  and  daily  rise  oy^rUn 
of  temperature,   but   it   occurs  also  without   any  such    symptoms.     I  have  cysts, 
recorded  one  such  case  in  the  *  Medico-Chirurgical  Transactions,*  vol.  Iv., 
and  a  very   short  time  since  I  assisted  at  the  removal  of  a  dermal  cyst 
of  the  ovary  which  contained  pure  pus,  and  in  which  there  liad  been  no 
suspicious  symptoms  whatever. 

The  gradual  growth  of  an  ovarian  cyst  produces  what  is  called  ovarian 
dropsy,  i.e.  a  distension  of  the  belly  witli  a  veiy  large  quantity  of  fluid, 
which  occasions  much  the  same  symptoms  as  peritoneal  dropsy,  viz.  shortness 
of  breath,  inability  to  take  exercise,  oedema  of  the  lower  limbs  from  pressure 
on  the  large  veins,  and  sometimes  pressure  on  the  bladder,  causing  irritation, 
or  in  rare  cases  difficulty  in  making  water. 

If  the  disease  is  allowed  to  run  its  natural  course  it  may  prove  fatal  fro^l  Termina- 
the  effects  of  its  pressure,  causing  difficulty  in  taking  food,  and  wasting  in  **<>"*  ^^ 
consequence  of  the  loss  of  albuminous  material  into  the  cyst ;  or  it  may  dropsy, 
burst  into  the  peritoneal  cavity,  and  then  usually  causes  death,  though  a  few 
instances  have  been  recorded  in  which  the  fluid  was  absorbed  again  from 
the  peritoneum ;  and  it  is  even  possible  that  spontaneous  cure  may  thus  take 
place.     In  rarer  cases  the  tumour  may  ulcerate  into  the  bowel,  bladder,  or 
vagina,  and  this  also  is  almost  sure  to  produce  death.     In  some  rare  cases, 
as  it  seems,  the  tumour  may  cease  to  secrete,  and  the  fluid  even  may  be  to  a 
certain  extent  reabsorbed.     The  suppuration  of  the  tumour  will  probably 
lead  to  its  ulceration,  and  this  must  almost  necessarily  bo  fatal. 

Thus  we  see  that  the  progress  of  ovarian  dropsy  is,  speaking  generally, 
to  death,  though  its  rate  of  progress  varies  greatly. 

The  diagnosis  of  ovarian  dropsy  is  not  by  any  means  easy  in  all  cases,  as  Diagnosis, 
is  seen  by  the  mistakes  which  are  known  to  occur  in  the  practice  of  even 
experienced  ovariotomists.  The  first  question  is  as  to  peritoneal  dropsy. 
Peritoneal  dropsy  depends  on  disease  of  the  kidneys,  heart,  or  liver,  so  that 
it  is  necessary  in  first  taking  charge  of  a  case  of  supposed  ovarian  tumour 
to  ascertain  that  these  viscera  are  healthy.*  Then  the  physical  examination 
of  the  abdomen  differs  in  peritoneal  and  ovarian  dropsy.  In  the  former  the 
whole  abdomen  is  uniformly  dull,  unless  the  abdomen  is  so  little  distended 
that  the  transverse  colon  floats  to  the  surface  and  its  resonance  is  percep- 
tible.    In  the  latter  the  transverse  colon  is  quite  buried,  but  the  flanks  are 

'  It  is  true  that  disease  of  tlicso  viscera  does  not  necessarily  preclude  the  occurrence  of 
ovarian  dropsy,  but  it  would  at  any  rate  contraindicate  any  attempt  at  removal  of  the 
ovary. 

3Q 
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resonant,  and  the  line  of  the  cyst  can  often  be  traced  by  making  tbe  pnticB 
turn  from  side  to  aide,  and  observing  how  the  i"«8onance  to  percuBSioi 
advances  or  recedes,  Tlio  tnmonr  can  also  in  many  cases  be  felt  in  th( 
pelvis  by  examination  from  the  vagina  or  from  the  rectnm;  ami  very  fro 
qnently  tbe  sniToanding  cysts  ean  be  felt  as  bard  masses  in  tbe  wall  of  thi 
principal  tumour.  In  cases  of  doubt  decisive  information  may,  very  likelj 
be  obtained  by  tapping,  for  tbe  9pj>earanco  of  tbe  dense,  stteky,  gom-lik^ 
and  often  deeply- coloared  fluid  wbiflj  is  often  found  in  ovarian  cysts  is  quJM 
different  from  tbe  greenisfi  serum  of  drtipsy. 

Another  source  of  error  is  mistaking  a  softened  fibroid  tnraonr  of  tbi 
uterus  for  an  ovarian  eyiik  Tn  a  ease  of  this  kind  which  happened  to  mjsell 
as  mnch  as  a  galton  of  flnid  was  contained  in  the  softened  fibroid,  and  th( 
mobility  and  i-elations  of  the  tnmoar  exactly  rcsemblud  one  of  tbe  ovary. 
But  if  an  accurate  history  can  be  obtained  it  will  be  found  that  tbere  h 
been  flooding,  the  ntenue  sound  will  pi-obably  discover  that  tbe  cavity  of  tlso 
uterus  is  elongated,  and  the  tumour  is  not  flnid,  but  semi-fluid,  so  tbat, 
though  a  good  deal  of  fluid  can  bo  obUiined  fi-oni  it  by  i4ipping,  it  does  nnt 
ran  out  freely  as  from  a  cyst. 

Large  cysts  are  also  ftiund  in  tbe  kidney,  and  these  have  been  ope 
upon   by   mistake  for  ovarian  dropsy.     Such  tninours,  however,   gen 
present  more  tciwards  one  flank  than  ovarian  tumours  do,  their  conten 
more  or  less  nrinons,  and  if  the  hand  can  be  got  into  the  rectum  (page 
footnote)  tbe  difference  in  their  relations  may  prolmbly  be  perceived. 

Pregnancy  baa  been  mistaken  for  ovarian  dropsy,  but  iu  most  cases  from 
haste  or  carelessness,  ^^niencvcr  the  patient  is  of  child-bearing  age  the 
possibility  of  pregnancy  should  not  be  overlooked,  and  careful  examination 
should  l>o  made  for  its  nsual  signs.  It  is  more  common  and  less  discre<ii table 
to  overlook  pregnancy  when  it  complicates  ovarian  dropsy ;  but  even  in  ca^eii 
of  decided  ovarian  tumour,  if  the  patient  is  married  or  is  bkely  to  be  prrg- 
nant — i.e.  if  the  menses  have  not  apptared  for  some  time— the  broaata  sbonld 
be  inspeoted,  the  abdomen  oarcfully  auscultated,  the  os  uteri  examined^  and 
*  ba}lottemijnt  *  searched  for. 

Lastly,  tumours  of  various  kinds,  chiefly  those  in  the  omentntn,  and  even 
phantom  tumours,  have  been  mistaken  for  ovarian  cysts  ^  but  a  careful 
surgical  examination  will  prevt^nt  any  such  error.  Phantom  tumours  very 
commonly  disappear  nnder  anaesthesia. 

When  the  diagnosis  is  settled  the  question  of  treatment  occurs.  Tbere  are, 
in  tlic  pi^esont  ds^y,  ftjr  ordinary  cases  of  ovarian  tumour,  only  two  methods 
of  treatment  worth  discussing,  viz.  tapping  antl  excision.  The  injection  «*f 
iodine  has,  I  think,  been  fiatisfaetorily  proved  to  bo  more  dangen>ti8  than 
ovaiiotomy,  as  well  as  being  veiy  uncertain ;  and  tbe  cs^abHshment  of  a 
permancfit  opening  into  the  tumour  is  reserved  for  cases  in  which,  from 
extensive  adhesions,  the  attempt  to  remove  the  tumour  is  unsuccessful. 

In  selecting  between  these  two  plana  of  treatment  a  gt^at  considerution 
is  the  age  of  the  patient.  Ovarian  cysts  are  sometimes  detected  in  early  life ; 
the  dermal  tumours  are  probably  always  congenital,  though  they  do  not 
usually  show  till  later  in  life  ;  and  other  cysts  may  be  developed  in  child- 
hood. It  would  be  impossible  to  expect  prohmged  life  in  such  eases,  except 
after  ovariotomy.  When,  on  the  other  hand,  ovarian  disease  appears  late  in 
life,  which  is  rare,  the  patient  is  probably  better  advii^cd  in  avoiding  ovario- 
tomy if  possible.  But  much  will  depend  on  the  sequela?  of  a  first  tiippiug^ 
juid  I  am  myself  disposed  to  think  that,  as  a  geueral  rule,  ovariotomy  ought 
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not  to  bo  performed  exi  ept  after  a  preliminaty  and  experimental  paracentesis. 
This  is  useful  in  manj  ways,  and  hardly  ever  causes  any  bad  symptoms. 
Afterwards,  if  the  tumour  refills  only  slowly,  the  patient  may  be  better  ad- 
vised in  having  it  tapped  repeatedly  rather  than  running  the  risk  of  the  radical 
operation.  But  repeated  tapping  is  by  no  means  devoid  of  danger,  and  in 
cases  of  young  healthy  women  ovariotomy  is  on  the  whole  far  preferable. 

Ovariotomy  is  thus  performed.  The  patient  should  have  been  well  Ovario- 
purged,  and  should  have  her  legs  covered  with  a  pair  of  warm  drawers.  ^^'' 
The  room  should  be  warm — nearly  70°.  A  large  band  is  to  be  passed  round 
the  belly,  of  waterproof  cloth,  with  a  hiatus  for  the  incision.  She  should  be 
in  a  semi-recumbent  position  at  the  edge  of  a  firm  table,  with  her  feet  sup- 
ported by  assistants.  The  bladder  should  be  empty.  Full  anaBsthesia  having 
been  produced  by  ether,^  an  incision  is  made  in  the  linea  alba  from  a  little 
below  the  umbilicus  to  a  little  above  the  pubes,  and  this  is  deepened  by 
successive  strokes  of  the  knife  till  the  peritoneum  is  exposed.  The  perito- 
neum having  been  opened,  some  ascitic  fluid  very  commonly  escapes.  The 
surgeon  introduces  his  fore  and  middle  fingers,  and  sweeps  them  round  over 
the  cyst  to  ascertain  in  the  first  place  that  he  is  really  in  the  peritoneal 
cavity,  and  secondly  to  feel  for  adhesions.^  These,  if  present,  are  gently 
separated  from  the  wall  of  the  cyst,  until  the  whole  hand  is  introduced,  and 
the  cyst  is  freed  from  adhesions  on  all  sides.  Now  the  trocar  is  plunged  into 
the  cyst.  To  the  trocar  a  tube  is  fixed  which  goes  into  a  pail  on  the  floor. 
As  the  cyst  is  punctured  the  surgeon  seizes  it  with  a  vulsellum  and  drsnp^s  it 
forward,  so  as  to  keep  the  trocar-opening  as  much  as  possible  outside  of  the 
wound  in  the  belly,  and  he  and  his  assistants  take  care  that  the  trocar  does 
not  slip.  Mr.  Spencer  Wells  has  introduced  a  trocar  the  end  of  which  is 
hollow  and  can  be  retracted  within  the  canula,  and  which  has  a  set  of  hooks 
on  each  side.  As  the  cyst-wall  collapses  with  the  escape  of  the  fluid  it  is 
drawn  into  the  grasp  of  the  hooks,  and  thus  the  canula  is  firmly  fixed.  I 
have  used  this  trocar  with  good  results ;  but  if  the  cyst- wall  is  thin  the 
hooks  are  liable  tb  tear  it,  and  then  it  is  better  to  trust  to  gentle  traction 
with  blunt  forceps.  As  the  fluid  escapes  and  the  cyst  collapses  the  surgeon 
passes  his  hand  gently  round  the  sides  and  top  of  the  tumour  to  ascertain 
that  there  are  no  adhesions  behind,  to  divide  them  carefully  if  there  are,  and 
to  deliver  the  cyst.  And  at  this  stage  of  the  operation  the  operator  may  find 
reason  to  extend  his  incision  upwards  even  as  high  as  the  ensiform  cartilage. 
At  the  same  time  the  assistants  (one  on  each  side)  keep  up  guarded  pressure 
on  either  side  of  the  abdomen,  so  that  the  intestines  may  not  protrude. 
When  the  first  cyst  has  been  emptied  it  may  be  necessary  to  puncture  others 
in  the  same  way  before  the  tumour  can  be  delivered,  and  in  doing  so  the 
escape  of  cyst-fluid  into  the  peritoneal  cavity  is  still  more  probable.  Or  the 
tumour  may  be  adherent  to  the  liver  or  omentum  above,  to  the  intestines 
behind,  or  to  the  wall  of  the  abdomen  or  pelvis.     These  posterior  adhesions 

*  Mr.  Spencer  Wells,  I  believe,  xisos  the  bichloride  of  methylooe ;  but  ether  seems  to 
liave  all  the  necess^iry  properties,  being  little  liable  to  cause  sickness  and  not  producing 
depression,  whilst  it  is  undeniably  8afer  than  methylene. 

*  I  know  of  no  way  of  determining  the  presence  or  absence  of  adhesions  in  most  cases. 
Sometimes  they  may  be  detected  by  a  certain  crackling  of  lluid  in  them,  and  may  often  be 
suspected  from  the  history  of  previous  pain  or  other  symptoms  of  peritonitis.  But  in  all 
old-stiinding  cases  they  may  be  expected.  Their  exiHtence  to  a  moderate  extent  does  not 
seem  to  prejudice  the  patient's  prospect  The  adhesions  in  front,  between  the  cyst  and  the 
alxlominal  walls,  are  much  more  easily  dealt  with  when  the  cyst  is  full  and  tense  than  after 
it  has  been  tapped. 
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divided  and  its  vessels  tied  with  catgut.  This  app 
the  bleeding  surface  with  the  actual  cautery,  thoa^ 
with  success.  Finally,  the  tumour  having  been  f 
livered  through  the  wound,  its  pedicle  must  be  s 
in  use  for  this  purpose.  The  best,  in  my  opinion, 
received  the  approval  of  Mr.  Spencer  Wells,  is  to 
clamp,  whenever  that  is  possible  without  much  tra^ 
clamp,  which  consists  of  two  broad  blades  held  togc 
having  been  fixed  on  the  pedicle  just  outside  of  1 
whole  tumour  is  cut  away  about  two  inches  beyond 
passes  down  his  finger  to  the  other  ovary  to  assure 
If  so,  the  wound  is  united,  after  any  cyst-fluid  whi 
has  been  gently  removed  with  a  perfectly  clean 
the  wound  stout  gilt  harelip-needles  are  used.  T 
left  to  the  right  lip  of  the  wound,  about  an  inch  fr 
the  whole  tissue  down  to  the  peritoneum ;  and  it 
pin  should  take  up  a  small  piece  of  the  peritoneal 
Then  any  superfluous  part  of  the  tumour  beyond  thi 
a  broad  flannel  roller  applied,  and  the  patient  cleai 
operation,  and  put  into  a  warmed  bed.  About  ^  of 
be  injected  subcutaneously,  or  double  the  quantity  in 

When  the  clamp  cannot  be  fixed  on  the  pedicle 
of  its  proximity  to  the  uterus,  without  injudicious  i 
best  plan  is  to  perforate  the  pedicle  with  a  needle 
and  tie  it  in  halves,  the  ends  of  the  ligature  havin/ 
as  not  tp  irritate  the  neighbouring  parts,  and  after 
down  to  within  about  half  an  inch  from  the  ligati 
into  the  belly.  In  a  case  treated  successfully  in  t 
time  afterwards  carefully  for  the  wire  by  palpatioi 
and  from  the  vagina,  but  could  elicit  no  sensation  < 

The  other  plan  of  treating  the  pedicle  is  with 
returning  the  cauterised  end  into  the  belly ;  bii 
dangerous  than  the  former,  though  it  may  be  nec< 
cases  of  very  short  pedicle. 

The    aft^r- treatment  of  the    ra,sn    Rhnnlrl    Hp  r 
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catheter  for  several  days  at  any  rate  after  the  operation.  The  superfluous 
part  of  the  tumour  left  outside  tlio  pedicle  (in  order  to  ensure  that  the  clamp 
does  not  slip)  may  be  trimmed  off  next  day,  and  the  clamp  removed  the  day 
after.  The  harelip-sutures  should  bo  taken  away  on  the  fourth  or  fifth  day, 
the  lips  of  the  wound  being  kept  together  with  broad  strips  of  strapping 
and  a  flannel  bandage. 

Acate  and  general  peritonitis  is  almost  always  rapidly  fatal.  Its  treat- 
ment must  be  the  same  as  after  herniotomy.  Limited  inflammation  and 
suppuration  sometimes  occurs  around  the  pedicle,  and  by  no  means  precludes 
the  hope  of  a  successful  issue,  though  it  will  retard  union. 

The  success  of  ovariotomy  of  late  years  has  been  very  encouraging,  the  Resnifs  of 
operation  in  practised  hands  having  given  a  ratio  of  mortality  not  exceeding  JJ^"^ 
a  quarter,^  a  wonderful  triumph  of  surgery  in  an  operation  so  extensive  and 
so  dreadful  in  appearance ;  and  considering  the  recent  introduction  of  the 
operation  there  is  good  reason  to  believe  that  even  this  ratio  of  deaths  may 
be  diminished.  The  improvement  in  the  results  of  the  operation  over  those 
which  attended  it  on  its  6rst  introduction  are  due  undoubtedly  in  the  first 
place  to  anaesthesia,  saving  the  patient  the  horrible  shock  of  the  operation, 
and  enabling  the  surgeon  to  carry  on  the  necessarily  protracted  manipula- 
tions in  quiet.  In  the  next  place  they  are  due  to  the  extended  experience 
of  the  operation  and  to  the  simplification  of  operative  measures  and  after- 
treatment.  And  no  doubt  the  results  have  been  improved  by  the  fact  that 
a  large  number  of  the  cases  have  fallen  into  the  hands  of  individual  operators, 
who  have  thus  acquired  a  familiarity  with  the  details  of  the  operation  and 
the  management  of  cases  v.'hich  can  only  be  acquired  by  frequent  practice, 
and  who  also  probably  operate  more  freely — i.e.  on  a  larger  proportion  of 
hopeful  cases — than  those  do  whose  experience  is  more  limited. 

Certain  it  is  that  the  experience  of  ovariotomy  in  hospitals  and  by  hos- 
pital surgeons  has  presented  a  deadly  contrast  to  these  results,  and  I  believe 
I  am  not  wrong  in  saying  that  the  operation  is  not  now  practised  in  the 
ordinary  wards  of  our  hospitals.  Some  have  separate  wards  under  the  same 
roof,  others  separate  buildings ;  and  under  such  conditions  it  is  perfonned 
with  more  or  less  success. 

Several  causes  may  be  alleged  to  account  for  this  want  of  success  in  hos- 
pital practice.  It  is  always  said  by  those  who  decry  our  hospitals  that  the  ill 
success  of  ovariotomy  in  them  proves  the  insalubrity  of  their  atmosphere. 
Yet  the  great  success  obtained  by  Mr.  Spencer  Wells  in  a  hospital  which 
differs  from  other  hospital  buildings  only  in  being  less  appropriately  con- 
structed renders  this  conclusion  very  suspicious,  especially  when  we  see  the 
most  delicate  plastic  operations,  requiring  the  speediest  and  most  healthy 
processes  of  union,  going  on  successfully  in  the  very  atmosphere  said  to  be 
so  deadly.  Very  probably  cases  of  ovariotomy  involve  a  susceptibility  of 
inflammation  in  the  exposed  peritoneum  too  great  to  be  safely  treated  in  the 
same  ward  with  other  suppurating  wounds,  and  we  see  something  analogous 
to  this  in  healthy  parturition.  But  why  they  should  not  be  succcFsfully 
treated  in  separate  wards  remains  still  unaccounted  for.  Possibly  the  fact 
that  the  attendants  are  in  communication  with  other  miscellaneous  cases 
may  have  a  great  deal  to  do  with  it.  At  any  rate,  for  the  present,  we  must 
recofjnise  the  fact ;  and  if  ovarian  operations  are  to  be  undertaken  at  hos- 
pitals a  separate  department  must  be  provided  for  them.     I  need  hardly  say 

•  Mr.  Si»encer  Wells  has  published  500  cases,  with  a  morUility  of  iis  nmrly  ns  possible 
one-fourth.     '  Med.  Chir.  Trans  ,'  vol.  Ivi.  p.  120. 
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that  in  snch  operations  the  minntest  precautions  mnst  be  taken  to  e: 
the  perfect  cleanliness  of  every  instrument,  sponge,  or  other  thing  ^ 
touches  the  patient,  and  to  see  that  no  one  takes  part  in  the  operation  e 
the  surgeon  and  his  two  immediate  assistants,  who  must  all  have  thoroi 
washed  and  disinfected  their  hands  just  before  commencing. 

The  more  strictly  obstetric  operations,  viz.  the  Csesarian  section 
those  for  extra-uterine  pregnancy,  are  not  treated  of  in  this  work. 
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CIIAFrER  XLI. 

DISEASES    OF    THE    BREAST. 

The  female  breast  is  occasionally  affected  with  simple  hypertrophy.  It  is  a  Hypcr- 
rare  disease  which  commences  generally  soon  after  puberty,  in  single  women  *''®P°>'' 
as  well  as  married.  It  is  distinguished  from  tumour  of  the  breast  partly  by 
its  perfectly  even  and  homogeneous  feel,  partly  by  the  absence  of  all  symptoms, 
and  partly  by  the  fact  that  it  usually  affects  both  breasts,  which  tumours 
hardly  ever  do.  The  diagnosis  is  generally  obvious  if  careful  examination  be 
made.  In  some  cases  large  tumours  of  the  breast  have  been  carelessly  classi- 
fied as  *  hypertrophy ; '  but  the  error  is  one  easily  avoided.  Nor  should  the 
genuine  hypertrophy  be  confounded  with  the  temporary  enlargement  which 
sometimes  accompanies  amenorrhooa.  The  differences  are  well  described  by 
Mr.  Birkett. 

When  the  breasts  are  seen  to  be  enlarging  gradually,  and  to  an  incon- 
venient extent,  the  surgeon's  first  care  is  to  enquire  into  the  general  health, 
and  to  attempt  to  stop  the  progress  of  the  affection  by  correcting  anything 
that  may  be  amiss.  Carefully  applied  pressure  may  also  be  tried.  But  it 
must  be  allowed  that  little  good  is  usually  done  by  any  measure  short  of 
amputation,  and  to  this  no  surgeon  would  willingly  resort  unless  it  is  abso- 
lutely necessary  in  order  to  allow  the  patient  to  go  about.  It  is  said  that 
sometimes  after  the  removal  of  one  breast,  the  other  has  become  smaller. 

Atrophy  of  the  brejist  is  natural  in  the  later  period  of  life,  though  usually  Atrophy, 
it  is  not  much  noticed,  as  the  place  of  the  gland  tissue  is  occupied  by  fat ;  but 
atrophy  also  takes  place  sometimes  without  any  known  cause,  or  in  connec- 
tion with  the  growth  of  a  tumour  in  some  part  of  the  breast,  or  from  excessive 
lactation.  But  it  must  be  remembered  that  a  good  deal  of  wasting  of  the 
breast  is  quite  consistent  with  the  perfect  integrity  of  the  gland  tissue,  as 
evidenced  by  the  secretion ;  and  it  is  noticed  that  women  with  breasts  which 
are  very  small,  and  have  been  supposed  to  be  atrophied,  often  have  a  fuller 
supply  of  milk  than  others.  Sometimes,  however,  there  is  genuine  atrophy 
with  consequent  want  of  milk.     Nothing  can  be  done  to  avert  it. 

Inflammation  of  the  rudimentary  breast  in  infancy  in  not  uncommon  in  Inflamma- 
both  sexes,  perhaps  more  so  in  boys  than  girls.  It  produces  redness  and 
tenderness,  with  a  serous  or  even  milky  secretion  from  the  nipple.  Nurses 
are  in  the  habit  of  aggravating  the  mischief  by  rubbing,  to  *  rub  away  the 
milk,'  as  they  phrase  it.  This  ought  never  to  be  permitted ;  the  irritation 
will  soon  subside  under  soothing  lotions  and  cataplasms,  with  attention  to 
the  state  of  the  bowels. 

Inflammation  also  occurs  sometimes  at  puberty,  and  here  also  in  the  male 
as  well  as  the  female ;  though  in  boys  it  is  usually  insignificant  and  transient. 
In  females  it  sometimes  lays  the  foundation  of  chronic  abscess,  an  affection 


Chronic 
abscess. 


Lacteal 
abscess. 
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often  mistaken  for  tumonr ;  and,  in  fact,  not  easy  to  distingnish  fix)iTi  a 
tumour  by  palpation.  But  in  all  cases  where  a  perfectly  healthy  j 
woman  presents  a  rounded  elastic  lump  in  the  breast,  the  idea  of  cl 
abscess  should  occur  to  the  surgeon's  mind,  and  he  should  be  caatic 
giving  an  opinion  without  an  exploratory  puncture.  I  have  seen  several 
cases  brought  into  operating  theatres,  a  mistake  which  indeed  invoh 
bad  consequences,  since  the  abscess  is  opened  by  the  incision  made  to  e 
the  supposed  tumour ;  but  which,  at  any  rate,  involves  unnecessary  ala 
the  patient,  and  is  as  well  avoided. 

I  have  heard  of  breasts  having  been  removed  for  chronic  abscess,  a 
and  a  disgraceful  mistake. 

The  common  cause  of  inflammation  of  the  breast  is  irritation  in  sucj 
and  usually  in  women  who  persist  in  doing  so  when  in  too  weak  a  con< 
to  bear  it.  Its  cause  is  often  to  be  found  in  an  imperfect  development  < 
nipple.  The  woman  is  generally  a  primipara,  and  the  abscess  nsually  c 
within  about  a  month  after  delivery.  But  the  inflammation  Bometimes 
mences  with  the  secretion  of  the  milk  or  even  before  this,  with  the  vas 
excitement  preliminary  to  the  secretion,  especially  if  the  breast  has  beei 
tated  or  injured.  Abscess  soon  forms,  sometimes  with  much  fever  and 
stitutional  disturbance.  The  abscess  presents  in  one  of  three  sitaaf 
over  the  breast,  in  it,  or  behind  it.  Superficial  abscess  produces  gem 
only  slight  symptoms  ;  the  pus  lies  near  the  surface,  and  a  simple  pun 
suffices  for  its  evacuation.  The  true  mammary  abscess  is  usually  ac 
panied  by  more  fever  than  superficial  abscess,  and  by  much  tension,  beat 
pain  in  the  breast.  As  soon  as  fluctuation  can  be  felt,  or  even  bt»fore,  i 
symptoms  be  decided,  a  free  incision  should  be  made  into  it,  in  a  dire 
radiating  from  the  nipple.  The  evacuation  of  the  matter  gives  great  i 
and  prevents  the  abscess  from  burrowing  about  in  the  gland  or  behii 
Cases  in  which  incisions  have  been  neglected  or  refused  are  often  sec 
which  the  breast  is  riddled  with  sinuses,  indurated  in  various  parts,  and 
bably  pci*manently  damaged  as  a  secreting  organ.  In  the  deep  or  snbi 
mary  abscess  the  whole  gland  is  raised  from  the  surface  of  the  chest 
floats  on  the  subjacent  matter  as  on  a  water  bath.  In  this  form,  the  pa 
should  be  brought  under  the  influence  of  chloroform,  and  an  incision  : 
under  the  breast  into  the  collection  of  matter  so  as  to  afford  a  depei 
opening  which  is  to  be  kept  patent  with  oiled  lint.  Or  it  is  sometimes  n 
to  pass  a  drainage  tube.  It  saves  subsequent  cutting  to  make  a  satisfa 
opening  at  first,  or  even  to  open  the  abscess  in  several  places. 

Patients  with  abscess  after  lactation  should  give  up  suckling  enti 
they  require  good  diet,  full  doses  of  quinine  are  often  very  beneficial,  t 
moderate  allowance  of  wine  or  porter ;  care  being  taken  not  to  overloa« 
digestive  organs. 

Precautionary  measures  may  sometimes  avert  abscess  in  parturiei 
pregnant  women  whose  breasts  are  much  congested  with  milk  or  in  v 
the  largo  milk  ducts  are  obstructed.  These  consist  in  free  purging,  sooi 
warm  applications  to  the  breast,  dmwing  off*  the  superfluous  milk  w 
pump,  and  opening  any  ducts  which  are  found  to  be  obstructed  with 
thelium. 


Lobular  ITypenpsthesia  of  the  bi'oast,  with  chronic  induration  of  various  parts 

indaraiion.    \^  extremely  common,  and  is  very  liable  to  bo  mistaken  for  tumour.     In 

cases  the  whole  breast  remains,  after  an  acute  attack  of  inflammation. 
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heavy,  and  somewhat  tender.  These  cases  are  not  so  difiienlt  of  diagnosis, 
but  when  only  a  portion  of  the  breast  is  indurated  the  hardened  part  much 
resembles  a  scirrhous  or  glandular  tumour.  The  diagnosis  can  only  be  made 
by  the  fia<;t  that  various  separate  lobules  are  usually  affected  and  often  in 
both  breasts,  and  by  the  general  aspect  of  the  case,  and  of  the  patient,  to 
which  Mr.  Birkett  adds  as  diagnostic  signs  that  in  these  cases  the  pain 
usually  follows  the  course  and  distribution  of  one  or  more  nerves,  and  that 
if  these  nei-ves  be  sought  for  and  pressed  upon  as  they  issue  from  the  thorax, 
the  slightest  pressure  will  induce  acute  pain,  sometimes  con6ned  to  a  single 
branch  distributed  to  the  indurated  part  while  the  rest  are  unaffected.  This 
induced  pain  is,  he  says,  almost  pathognomonic  of  the  disease.  Another 
diagnostic  sign  on  which  he  also  lays  stress  is,  that  '  when  the  hand  is  pressed 
gently  over  the  gland,  nothing  indicating  the  existence  of  a  new  growth  is 
felt,  which  always  happens  when  one  exists—  the  induration  is  very  distinct 
if  compressed  between  the  fingers  and  thumb,  but  imperceptible  with  the 
hand  placed  flatly  on  the  part.' 

In  treating  this  affection  the  first  point  is  to  improve  the  general  health, 
to  insist  on  healthy  habits  of  exercise,  to  cure  any  menstrual  irregularities, 
and  to  dissipate  the  apprehensions  of  tumour  and  cancer  which  the  patient 
probably  entertains.  Quinine,  iron,  and  mineral  acids  often  do  good  if  the 
digestion  be  attended  to,  and  iodine  internally  is  highly  thought  of  by  some 
surgeons.  Local  applications  are  always  useful  in  removing  the  part  from 
the  patient's  own  constant  inspection  and  handling,  for  which  purpose  a 
belladonna  plaister  may  be  used  ;  the  breast  if  heavy  and  pendulous  must  be 
supported  from  the  opposite  shoulder.  In  some  cases,  where  pressure  can  be 
tolerated,  strapping,  applied  over  a  layer  of  mercurial  ointment,  removes  the 
induration.  Where  the  evidences  of  inflammation  are  more  distinct,  evapo- 
rating and  soothing  lotions  must  be  employed. 

In  other  cases,  even  without  any  swelling  or  induration,  the  breast  is  the  Neural^a 
seat  of  almost  intolerable  pain,  sometimes  constant,  sometimes  periodic,  and  ^a^'^^' 
usually  accompanied  by  hypersesthesia  of  the  skin  of  the  breast,  as  well  as  by 
pain  in  the  neighbouring  parts.  The  affection  is  more  common  in  young  girls 
than  in  elderly  persons,  and  in  the  unmarried  than  the  married.  It  is  usually 
associated  with  deranged  menstruation,  and  probably  with  other  disorders  of 
health  and  digestion ;  and  those  who  suffer  from  it  may  sometimes  be  found 
to  be  addicted  to  depraved  practices.  The  treatment  consists  in  protecting 
the  breast  from  all  contact  or  examination.  The  organ  will  often  be  found 
to  be  hard,  prominent,  and  congested  ;  and  in  this  condition,  I  believe,  relief 
will  often  be  obtained  by  tolerably  firm  strapping,  which  may  be  done  under 
anaesthesia  if  necessary.  The  bowels  and  the  state  of  the  menstrual  secretion 
must  be  carefully  attended  to,  and  the  moral  treatment  recommended  for 
other  nervous  disorders  must  be  strictly  enforced,  and  it  is  unnecessary  to  say 
that  any  secret  practices  which  may  be  detected  must  be  put  a  stop  to. 

The  secretion  of  milk  may  be  disordered  in  various  ways.  It  is  said  that  Fonctioiul 
in  rare  cases  the  breasts  have  been  known  to  secrete  milk  quite  independent  of  diaorders* 
pregnancy ;  in  old  women,  children,  and  virgins.  Atrophy  of  the  breast- 
tissue,  causing  absence  of  the  secretion,  has  been  referred  to  above.  The 
op[)osite  state,  in  which  the  secretion  is  excessive  (galactorrhoea),  or  iu  which 
it  does  not  cease  on  the  cessation  of  suckling,  is  connected  with  derangement 
of  the  geneml  health,  and  will  subside  aw  this  is  restored.  The  only  derange- 
ment of  secretion  which  constitutes  a  specific  disease  is  congestion  with  milk. 


which  sometimes  leads  to  so  maeli  solidity  and  brawniness  oftbeorgn 
be  taken  for  cancer,  especially  as  the  raising  of  the  gland  causes  the 
be  buried.  The  diaguosis  is  settled  by  observing  that  there  was  no 
before  delivery,  and  that  ciincer  hardly  ever  begins  during  snckling^, 
is  to  be  apprehended^  yet  cases  occur,  according  to  Mr.  Birkett,  ui  wh 
congestion  subsides  and  the  breast  is  again  quite?  useful.  Only  one  bi 
usually  afiected.  Tho  improvement  of  the  general  health,  weaning  thi 
pressure  with  carofnliy  ap]»lied  strapping,  or  the  application  of  tin© 
iodine,  or  iodide  of  lead  ointmeoti  are  the  measures  prescribed  for  tlu 
meut  of  this  condition , 


Tamoura  of 
the  bi*ii»L 

Aitenoma. 


?V  rex*  vatic 


The  disease  described  by  Sir  A.  Cooper  as  *  chronic  mammary 
and  formerly  regarded  ns  a  fibrous  growth,  is  uow  usually  denominal 
some  name  sucli  aa  Adenoiim,  Adenoid  tumour,  or  mammary  glandular  t\ 
in  order  to  mark  the  fact  tliat  in  its  structure  tissue  is  found  wKicli 
considerable  resemblance  to  that  of  the  gland  itself.  Simple  adenoma 
a  firm,  lobulatcd  tumour^  surrounded  by  a  capsule  of  fibrous  tissue,  in 
on  mieroscfjpicexaraiiiation,  mdinientary  breast-tissue  is  found,  i.e.  thi 
pouclies  in  which  the  ducts  commence,  and  in  some  cases,  according 
Birkett,  rudiments  of  the  ducts  themselves.  He  also  describes  turai 
which  *  the  observer  may  detect  ducts,  sinnseSj  and  even  the  secretion  p 
to  this  gland/ 

Adenoma  is  more  common  at  an  early  period  of  adult  life,  the 
from  twenty  to  tliirty  years  of  age  forming  the  majority,  and  it  comi 
more  commonly  in  single  than  in  married  life* 

Closely  connected  with  this  disease  is  tfje  form  of  new  growth  d& 
by  Sir  B.  Brodie  as  serocystiCt  and  by  Mr,  Ctt?sar  Hawkins  as  tubta 
tumour*  in  this  disease  cysts  are  found  into  each  of  which  a  new  j 
projects.  The  cysts  contain  a  tenacious  viscid  iluid,  often  more  or  lei 
in  colour  from  the  admixture  of  some  of  the  elements  of  the  blood, 
commonly  there  arc  many  such  cysts,  and  the  gniwth  of  the  solid  matt 
them  gradually  Fills  them  up,  until  at  length  thf*y  are  almost  altq 
obliterated ;  and  then  the  growth  projects  through  the  cyst,  presses 
skin,  bursts  it  and  fungates.  Two  views  prevail  of  the  origin  of  these  g\ 
In  Sir  B,  Bivaiie's  view  the  cyst  was  the  original  formation,  being  pri 
either  hy  the  obstruction  of  one  of  the  ducts  of  the  gland  (which,  bo 
seems  to  be  very  rare),  or  in  the  connective  tissue  of  the  part,  in  thi 
way  as  cysts  form  in  any  other  part  of  the  body.  The  solid  tumoui 
grows  from  the  tissue  which  forms  the  wall  of  the  cyst.  But  iu  Mr.  B 
view  the  so-called  cyst  in  these  compound  tumours  is  a  secondary  fori 
and  is  really  only  a  space  in  the  capsule  of  the  tumour,  the  layers  of 
are  separated  by  fluid  which  has  accumulated  probably  in  consequence 
pressure  of  the  solid  growth  Ijclow  it,  Mr.  Birkett,  therefore,  d 
serocystic  or  tuberocystic  tumour  as  merely  a  variety  of  the  adenoid  tn 
and  he  separates  the  cystoid  cavities  which  form  part^  of  such  tn 
entirely  from  the  true  cysts,  likening  them  rather  to  *  the  arrange 
the  c^ipsular  lie^Jimenta  of  joints  attached  around  the  articular  ends  of  th 
bonea  than  to  genuine  cysts/  The  solid  matter  which  forms  the  gt 
portion  of  such  tumours  consists  in  large  jiroportion  of  cells,  usuully 
or  awn-shaped,  and  m p id  ly  growing  into  imperfect  fibrous  tissue,  con 
iiig  the  *  fibrO'plastic  tumour*  of  Leliert,  or  the  *  spindle-celled  sarooi 
later  pathologists.  The  imperfect  imitation  of  the  gland- tissue  character 


ADENOMA.  827 

adenoma  is  also  often  met  with  in  portions  of  these  tumours,  and  this  fact, 
together  with  the  occasional  co-existence  of  the  firm  adenoma  (or  chronic 
mammary  tumour)  with  such  serocystic  growths,  of  which  an  excellent 
drawing  will  be  found  in  Mr.  Birkett's  essay  (*  Syst.  of  Surg.,'  vol.  v.  p.  257) 
has  led  him  to  classify  the  serocystic  tumour  as  a  variety  of  adenoma. 

At  the  same  time,  even  if  we  allow  that  the  two  are  varieties  of  the  same  Operations 
form  of  tumour,  they  are  varieties  which  are  characterised  by  the  very  im-  Jl^nJJJ^^nd 
portant  difiference  that  in  the  firm,  hard,  lobulated  tumour  which  Sir  A.  8ero-cy«tic 
Cooper  described  as  chronic  mammary,  in  which  there  are  no  cysts,  in  which  *"™^"- 
the  fibrous  tissue  forming  the  framework  of  the  adenoid  growth  is  well 
developed,  and  the  whole  mass  firee  from  juice,  recurrence  after  removal 
hardly  ever  takes  place ;  nor  is  it  necessary  to  remove  more  than  the  tumour 
itself.     A  free  incision  having  been  made  through  the  capsule  of  the  new 
growth,  the  latter  should  be  enucleated,  the  breast  being  preserved,  and 
especial  care  being  taken  not  to  interfere  with  the  nipple  or  the  large  ducts 
converging  to  it,  particularly  if  the  patient  is  likely  to  have  children.     She 
may  then  be  confidently  assured  that  no  recurrence  is  probable. 

But  in  the  serocystic  tumours,  when  the  fibro-plastic  or  sarcomatous 
element  prevails  in  the  solid  growth,  the  case  must  always  be  looked  upon 
with  apprehension  ;  for  such  tumours  do  unquestionably  recur,  and  they  are 
the  more  prone  to  do  so  the  more  succulent,  loose,  and  imperfect  their  tissue 
is,  and  perhaps  the  older  the  patient  is  at  the  time  of  their  formation.  This 
recurrence  takes  place  generally  only  in  the  scar  itself,  and  I  have  seen 
several  cases  in  which  the  patient  has  preserved  her  general  health  entirely 
unafiected  after  the  disease  had  recurred  many  times.  In  one  remarkable 
case  in  Mr.  Gsesar  Hawkins's  practice  at  St.  George's  Hospital  it  was  not  till 
after  ten  recurrences  and  eighteen  years'  duration  of  the  case  that  the  patient 
finally  succumbed  to  exhaustion  produced  by  the  sloughing  of  the  tumour, 
which  at  length  it  became  impracticable  to  extirpate.  But  I  have  known 
one  instance  in  which  a  serocystic  tumour  recurred  in  the  other  breast. 
These  circumstances  should  teach  caution  in  prognosis,  and  should  incline  the 
surgeon  rather  to  remove  the  whole  breast  than  merely  extirpate  the  tumour 
whenever  the  growth  is  large  and  advancing  rapidly,  and  particularly  if  the 
patient  be  somewhat  advanced  in  years,  or  be  from  any  cause  unlikely  to 
suckle. 

The  diagnosis  between  simple  adenoma  and  lobular  induration  has  been  DiagnosiB. 
given  under  the  latter  head.  From  cancer  there  is  usually  no  difficulty  in 
distinguishing  it,  if  the  case  be  kept  for  some  time  under  observation,  looking 
to  the  age  of  the  patient,  the  non-implication  of  the  gland  or  skin,  the 
absence  of  the  stabbing  pain  of  cancer,  the  more  lobulated  feeling  and  less 
firm  consistence  of  the  tumour,  and  the  almost  imperceptible  progress  of  the 
disease,  though  an  incipient  cancer  is  not  uncommonly  mistaken  for  adenoma 
on  a  single  examination.  The  diagnosis  between  the  serocystic  tumours  and 
the  softer  forms  of  cancer  is  sometimes  by  no  means  easy ;  for  even  if  the 
presence  of  cysts  has  been  ascertained,  such  cysts  may  exist  in  a  mass  of 
medullary  cancer.  But  the  rate  of  growth  of  the  two  diseases  is  very  diflFer- 
ent — the  skin  is  unaffected  in  the  serocystic  tumour,  or  if  adherent  is  not 
infiltrated  and  brawny  as  in  cancer ;  nor  are  there  the  large  superficial  veins, 
and  the  great  general  vascularity  which  are  found  in  cancer.  However,  if  the 
growth  be  advancing  rapidly,  it  is  better  to  pronounce  a  very  guarded  diag- 
nosis  before  removal,  and  to  insist  on  the  necessity  of  extirpating  the  whole 
breast;  and  when  the  skin  has  given  way  and  the  tumour  is  f ungating  out 
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of  a  large  opening,  tlie  diagnosis  is  tb©  more  difficnlfc,  and  the  remoral  of 
entire  breast  more  obviously  necessary.     Tbe  condition  of  tho  surround 
skin  is  the  cbicf  element  in  dingnosis  dnring  this  stAge  of  aserocystic  tarn 
The  edges  of  the  nicer  are  sharp-cut,  and  the  neighbouring  akin   thinni 
while  in  tlie  cancerous  nicer  the  edges  are  prominent  and  hard,  and  the 
cerous  matter  m  infilti-atcd  for  some  distance  around. 

Simple  cysts  also  occnr  in  the  breast,  in  which  no  solid  growth 
takes  place,  Some  depend  on  obstruction  of  the  ducts  of  the  gland 
contain  a  tenacious  mucoid  fluid.  Such  obstructed  ducts  forming  small  cj 
will  very  often  be  found,  on  careful  examination  of  the  breasts  of  woi 
who  have  borne  children,  and  in  whom  the  cysts  have  remained  so  emal 
never  to  occasion  any  symptoms.  At  other  times^  oftener  in  those  who  t 
borne  children,  one  or  more  of  them  increase  till  they  project  under  the  i 
and  attract  the  patient's  attention.  Other  cystss,  also,  sometimefci  form  in 
neiglibourhood  of  the  nipple,  usually  earlier  in  life  than  the  duct-cysts, 
in  women  who  have  not  borne  children,  containing  a  simple  watery  scr 
with  only  a  sliglii  proportion  of  albumen.  These  simple  cy^ts  require  c 
a  puncture,  with  pressure  or  stimulating  lotion  nfterwurds.  The  punct 
may  be  repeated  if  the  cyst  fills  again,  or  it  may  Ix?  laid  open  and  mado 
granulate.  Sometimes  the  tumour  bursts  of  itself,  and  then  osQally 
appcarH. 

Alilk-cysts,  or  *  galactoccles,*  arc  tumours  which  ftjmi  dunng  laeta 
eitber  from  more  dilatation  of  an  obstructed  duct,  or  from  its  rapture 
effusion  of  tho  milk  into  the  noighlwuring  tissue.  They  may  subside  on 
cessiition  of  suckling,  to  recur  at  each  of  the  following  pregnaticies,  of  wht 
Mr.  Birkott  gives  a  remarkable  instatice  ;  and  as  the  conteTits  thicken  t| 
may  present  a  considerable  resemblance  to  a  solid  tumour.  The  eases 
rare  and  the  diagnosis  will  be  difiicult  unless  the  patient  has  been  ni 
observation,  and  tho  sudden  develo]Mnont  of  the  tumour  during  suckling 
been  ni>ticed.  Generally  they  are  not  diagnosed  till  after  a  puncture  has  bl 
mnde,  when  the  cyst  must  be  em|jtird  and  made  to  heal  by  grannlalion. 

Thei*e  arc  other  forms  of  innocent  tumours  which  are  met  with,  ihoi 
very  mi-ely,  in  the  female  breast.  The  expression  *  hydatid  disease '  in 
older  authors  usually  means  cystic  or  serocystic  tumour  ;  but  ecLinococci 
sometimes  found  in  laying  open  what  have  bt!cn  taken  for  common  cysts 
abscesses  Common  fibrous  or  fibre- cellular  tumours  are  also  found 
can  bardly  be  diagnosed  before  removal.  Fatty  tumour  may  of  course  fd 
in  the  adipose  tissue  over  tbe  breast,  though  I  cannot  remember  to  have  i 
a  case  5  and  a  few  cases  of  encbondrorna  are  on  I'ecord. 

The  main  point  in  those  cases  is  to  distinguish  them  from  cancer,  ino 
to  preserve  the  breast  if  possible.  Tbe  precise  anat^>mical  form  of  tho  tunu 
18  generally  only  ascertained  after  removal. 

Scirrbus  is  the  form  of  cancer  most  commonly  met  with  in  the  feni 
breast,  though  medullary  or  soft  cancer  is  not  very  uncommon.  Isol 
examples  of  c^dloid  are  to  be  found  here  and  there,  and  have  l>een  known 
rnn  a  definitely  malignant  coui-se  ;  but  the  nnture  of  the  disease  can  ban 
he  dmgnosrd  l^'fore  ivitiovab  nor  is  I  he  prognosis  hy  any  means  certain, 
usually  seen,  rancer  nf  the  brenst  presents  ii.self  as  a  small,  bard^  sl^ny  In 
sitnatt'd  in  the  thicknesH  of  the  gland,  and  the  sisee  of  the  breast  is  noti( 
not  to  be   much   increas*nl,  evm  as  the   tumour  enhirgt^s,  since  the 
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aronnd  shrink  as  they  become  adherent  to  the  tamonr.  This  same  shrinking 
of  the  tissues  and  the  adhesion  of  the  cellular  tissue  to  the  tumour  produce 
the  dimpling  of  the  skin  and  the  retraction  of  the  nipple  which  are  so  often 
seen  in  cancer.  The  adhesion,  however,  may  take  place  in  the  other  direc- 
tion, causing  the  tumour  to  become  attached  to  the  pectoral  muscle,  or  even 
to  the  ribs.  Lat«r  on  the  cancer  infiltrates  the  skin,  and  then  ulcerates, 
f ungating  out  of  the  ulcer  in  large  bleeding  masses  if  it  be  of  the  soft  kind, 
or  else  produciog  the  scirrhous  ulcer.  Cancer  of  the  breast  is  accompanied 
by  lancinating  pain  in  the  chest  and  neck  and  down  the  arm,  by  wasting  and 
ultimately  by  cancerous  cachexia.  The  axillary  glands  become  enlarged,  and 
sometimes  also  the  subclavian  and  other  cervical,  or  oven  the  mediastinal 
glands.  The  arm  often  becomes  oedematous  from  the  pressure  of  these 
enlarged  glands  on  the  vein ;  and  in  some  cases  the  skin  becomes  extensively 
infiltrated  and  matted  to  the  deeper  parts — *  hidebound  cancer.' 

Cancer  in  the  breast  appears  either  in  the  form  of  a  defined  mass  sepa- 
rated from  the  gland  by  a  distinct  capsule,  or  infiltrated  throughout  the  gland- 
tissue,  or  containing  cysts  which  may  be  formed  by  the  softening  of  its 
texture,  and  according  to  Mr.  Birkett  by  the  effusion  of  the  juices  of  the 
cancer  into  the  envelope  of  the  tumour.  It  occurs  usually  between  the  ages 
of  thirty  and  fifty.  Out  of  458  cases  tabulated  by  Mr.  Birkett,  100  occurred 
in  the  decade  between  thirty  and  forty,  and  193  between  forty  and  fifty. 
This  shows  that  the  occurrence  of  the  disease  is  relatively  most  common 
towards  the  period  of  the  cessation  of  the  catamenia  ;  yet  in  examining  the 
particulars  of  100  cases,  Mr.  Birkett  failed  to  detect  any  connection  between 
the  two  events,  and  he  equally  failed  to  prove  the  correctness  of  the  common 
opinion  that  cancer  is  more  frequent  in  the  single  than  the  married,  and  in 
the  sterile  than  in  those  who  have  borne  children ;  or  any  connection  between 
the  growth  of  cancer  and  imperfection  in  suckling.  It  is  noticed  that  can- 
cer hardly  ever  begins  during  pregnancy  or  suckling,  though  it  is  not  rare  to 
see  cancer  in  a  suckling  woman,  the  disease  having  begun  before  pregnancy. 

The  diagnosis  of  cancer  from  innocent  tumour  rests  on  the  more  advanced  Diagnosis, 
age  of  the  patient,  on  the  hardness  of  the  tumour  in  scirrhus,  its  rapid  growth 
and  great  vascularity  in  the  soft  form  of  cancer,  the  early  implication  of 
the  skin  and  cellular  tissue  around,  leading  to  dimpling  and  retraction  of  the 
nipple,'  the  affection  of  the  glands,  the  state  of  the  general  health,  the  cha- 
racteristic pain  (which,  however,  like  pain  of  all  other  kinds,  is  liable  to  be 
simulated  by  mere  nervous  affection),  and  lastly  by  the  occasional  deposit  of 
cancer  in  remoter  organs. 

When  the  diagnosis  has  been  made  the  question  of  the  removal  of  the  Question  of 
disease  has  to  be  discussed.  There  is  not,  I  think,  any  convincing  evidence  ^^^^^  ^^ 
either  way  as  to  whether  the  operation  prolongs  life,  or  shortens  it,  on  the 
average  of  a  large  number  of  cases,  but  I  do  not  see  that  this  tells  conclu- 
sively either  for  or  against  the  operation.  The  operation  frees  the  patient 
for  a  time  from  the  oppression  of  a  disease  which  is  known  to  be  gradually 
advancing  to  a  fatal  issue,  it  renders  the  interval  (allowing  that  the  cancer 
recurs)  one  of  complete  health  for  the  greater  part  of  the  time  instead  of 
being  a  period  of  pain  and  anxiety,  it  gives  the  patient  a  chance,  however 
slender,  of  immunity  from  recurrence,  and  in  many  eases  the  cancer  recur- 
ring in  an  internal  organ,  such  as  the  liver,  terminates  life  in  a  less  painful 

*  Retraction  of  the  nipple  is  met  with  occasionally  in  non-caneorous  tumours,  from 
adhesion  of  the  cellular  tissue  of  the  nipple  to  some  portion  of  the  tumour  which  becomes 
drawn  in  by  the  growtli  of  neighbouring  portions,  but  it  is  far  more  common  in  scirrhus. 
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manner  than  by  the   spread  and   ulceration  of  an  external  tumour, 
operation,  In  these  day  a  of  anesthesia  and  of  rapid  healing  of  woni 

not  one  of  mneh  danger  ur  sufferings 

The  conti-aindicatioiis  to  the  removal  of  the  breast  for  cancer  are 
absolute  or  partial.  The  spreadiug  of  the  cancer  so  far  into  the  si 
neighbouring  parts  that  the  surgeon  cannot  operate  through  healthy 
tVie  implication  of  the  glands  beyond  the  aitiUa  (in  the  subclavian  t 
or  higher  in  the  neck)  the  deposition  of  cancer  in  other  parts,  or  an  ad 
condition  of  caiic^^rous  cachexia,  are  absolute  contraindications.  The  ii 
tion  of  the  skin  to  any  extent,  however  small,  the  ulceration  of  the  to; 
or  any  implication  of  the  axillary  glands,  are  very  unfavourable  condi 
though  under  certain  circumstances  the  surgeon  may  be  justified  in  ope 
It  is  true  that  all  the  visibly  diseased  skin  may  be  removed  with  the  bu 
that  the  removal  of  an  ulcerftted  and  bleeding  mass  may  produce 
temporary  relief ;  and  that  all  the  visibly  enlarged  axillary  glands 
possibly  be  excised.  The  latter  point,  however,  is  always  doubtful, 
surgeon  wHll  often  discover  when  he  opens  the  axilla,  eirpecting  only 
one  or  two  small  sinrrlioua  glands,  that  in  reality  the  whole  chain  of 
is  implicated,  and  that  bo  is  committed  to  a  deep  and  dangerous  di 
which  possibly  has  ultimately  to  be  abandoned  without  the  whole 
diseased  glands  having  been  removed.  But  however  complete  the  app 
removal  nuiy  have  been,  a  epeeily  return  of  the  disease  in  the  cicatrix 
always  bo  prognosticated  under  the  conditions  specified,  so  that  the 
tion  must  at  the  beat  be  regarded  us  only  a  paUiative. 

With  regard  to  the  repetition  of  an  operation,  the  same  considei 
exactly  apply.  Under  circumstances  which  would  have  justified  the  oi 
opei'ation  it  may  bo  repeated,  and  even  moi-e  than  once^  in  the  cicatrix. 

That  cancerous  breasts  may  be  successfully  removed  by  caustics  is  i 
proved  by  experience.  The  method  is  much  inferior  to  removal  by  the 
being  slower,  more  painful,  and  less  certain  to  expose  healthy  tissue;  bl 
fear  of  a  cutting  opcnition  render's  the  alternative  acceptable  to  many 
the  amcer-eiiring  quacks  make  a  livelihotid  cliiefly  by  concealing  some  < 
common  potential  cauteries — generally  chloride  of  zinc — with  some 
nustmm.  On  the  whole,  tlie  chloride  of  zinc  is  the  best  of  these  cai 
and  is,  I  think,  best  used  on  the  method  of  Maisonnenve,  'cauterisatij 
fleches,'  which  will  be  found  described  in  chap.  xliv.  The  method 
duced  by  Fell,  of  destroying  the  skin  by  means  of  bottig  strong  acid« 
scoiing  the  exposed  surface  and  stntting  the  incisions  with  the  clilcrii 
zinc  paste  saves  some  time  ami  pain. 

It  is,  however,  in  the  treatment  of  caiiceix)ns  ulceration  that  the  ap 
tion  of  caustics  is  most  frequently  advisable.  When  the  ulcer  is  of  Ui 
extent  the  caustic  often  gives  little  pain,  and  the  separation  of  the  cscl 
sometimes  followed  by  temp«>niry  cicatrisation*  Otherwise  nothing 
done  in  ulcerated  cancer,  except  to  keep  the  part  as  free  from  odour 
sihle  with  some  of  the  tarry  solutions,  and  to  soothe  pain  with  morpbj 
have  found  nothing  better  than  the  carbolic  lotion  covered  with  t 
oakum.  But  the  patient  may  get  tired  of  the  odour  of  this  dressin 
then  solution  of  chloride  of  zinc,  or  Condy's  lotion,  or  solution  t 
chloj-ide  of  carbon  or  chlorate  of  potash  may  be  used,  mixed  with  laudi 
or  belladonna.  The  balsam  of  Gurjon,  recently  introduced,  and  the  be 
acid  lately  recommended  by  Prof.  Lister  for  its  deodorising  qualitiesj^ 
not  answered  in  the  trials  I  have  made  of  them. 
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In  amputating  the  mamma  it  is  always  advisable,  whenever  it  can  be  Removal  of 
done  consistently  with  removing  the  whole  disease,  to  leave  sufficient  skin  to  JnJn,n,||, 
cover  the  wound  without  any  tension.  The  nipple  should  be  included 
between  two  curvilinear  incisions,  which  are  generally  made  to  lie  above  and 
below  it,*  though  this  is  a  matter  almost  of  indifference.  The  angle  of  junc- 
tion of  the  incisions  outwards  can  easily  be  prolonged  into  the  axilla,  if 
any  glands  are  to  be  removed  from  thence,  and  this  better  than  to  make 
a  separate  small  incision  over  the  glands  themselves.  The  lower  flap  is  to 
be  first  dissected  back,  down  to  the  base  of  the  tumour  or  of  the  breast,  then 
the  upper,  these  flaps  being  made  as  thick  as  is  consistent  with  keeping 
well  away  from  the  disease.  The  breast  being  now  fully  exposed  is  to  be 
forcibly  drawn  away  from  the  pectoral  muscle,  and  the  cellular  tissue  which 
unites  them  divided  by  rapid  strokes  of  the  knife,  the  assistant  putting 
his  fingers  on  the  bleeding  vessels,  which  should  then  be  rapidly  secured 
with  carbolised  catgut  ligatures.  When  all  bleeding  has  been  thus  com- 
manded, the  wound  is  to  be  united  by  sutures,  and  dressed  according  to  any 
plan  which  the  surgeon  prefers  as  likely  to  procure  speedy  union.  Very 
often  a  large  part,  and  in  some  rare  cases  the  whole,  of  the  wound  unites  by 
primary  union. 

Malformations  are  common  in  the  nipple.  It  is  sometimes  bifid,  some-  D»ea»e8 
times  multiple,  far  more  often  deficient  or  ill-developed,  and  such  ill-developed  ^i^niilla. 
nipples  are  fruitful  causes  of  trouble  in  suckling,  as  pointed  out  above.  It 
may  be  possible,  in  some  cases,  where  the  nipple  is  merely  short  but  other- 
wise natural,  to  draw  it  out  by  constant  well-directed  pressure  by  means  of 
a  breast-pump,  and  the  attempt  is  worth  making  in  a  married  woman  before 
she  becomes  pregnant,  or  during  pregnancy.  Inflammation  of  the  nipples 
and  small  ulcers  or  cracks  on  them  are  very  common,  especially  during  a 
first  suckling.  The  ulcers  should  be  carefully  cleaned,  covered  with  fine 
powder,  as  oxide  of  zinc,  dusted  on  them  through  a  muslin  bag ;  or  coated 
with  collodion,  and  protected  by  a  shield  from  direct  contact  with  the 
infant's  mouth.  When  abscess  forms  near  the  nipple  it  should  be  allowed 
to  burst,  or  at  least  to  come  close  to  the  surface,  for  fear  that  in  opening  it 
the  milk  sinus  should  be  wounded. 

The  nipple  and  areola  are  occasionally  found  to  be  the  seat  of  epithelioma. 
I  once  treated  a  case  of  this  kind  in  a  married  lady,  who  from  some  malfor- 
mation had  (as  I  was  informed)  never  been  capable  of  complete  sexual 
intercourse.  The  nature  of  the  disease  was  indubitable,  and  was  proved 
afterwards  by  microscopic  examination.  There  was  a  small  hard  gland  in 
the  axilla,  which  was  not  removed  ;  but  the  nipple  and  areola  were  fully 
excised.  I  saw  her  five  years  afterwards  in  perfect  health,  and  the  gland 
had  quite  disappeared.  Such  a  case,  however,  should  be  carefully  watched  ; 
and  on  the  appearance  of  any  recurrence  and  extension  of  disease  to  the 
breast  the  whole  organ  should  be  removed. 

Sir  J.  Paget  has  lately  called  attention  '  to  the  frequency  with  which 
an  obstinate  eruption  of  the  nipple  and  areola,  resembling  eczema  or  pso- 
riasis, is  the  precursor  of  cancer  in  the  mammary  gland.  The  eruption 
is  very  rebellious  to  treatment,  and  usually  persists  till  the  period  at  which 
the  cancer  appears.  He  has  noticed  fifteen  cases,  in  all  of  which  the  cancer 
showed  itself  within  two,  and  in   most  within  one  year  after  the  eruption. 

»  Soo  Fig.  396,  page  884. 

*  *  St.  Bfirtholoniew's  Hosp.  Roports/  vol.  x.  p.  87. 
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The  cancer  is  not  continuous  with  the  diseased  nipple,  bnt  grows  in  a  remote 
-part  of  the  gland.  In  such  cases,  particularly  when  cancer  is  known  to  have 
existed  in  the  patient's  family,  he  believes  the  diseased  skin  ought  to  be 
removed  or  destroyed. 

The  nipple  is  sometimes  the.  seat  of  common  sebaceous  or  cystic  tumours 
and  of  nsevi,  but  their  treatment  is  the  same  as  in  other  regions.  Great 
care,  however,  must  be  taken  not  to  induce  deformity  by  any  operative 
measure  undertaken  for  their  cure. 

Diseases  of  Analogous  affections  sometimes  though  rarely  attack  the  male  breast. 

breast  ^^^  irritation  which  in  male  infants  sometimes  leads  to  a  secretion  of  milk 

has  been  spoken  of.  In  later  life  tumours  form  in  the  male  breast  which 
are  usaally  of  a  scirrhous  nature,  sometimes  fibrous,  and  I  have  once  seen 
a  case  of  serocystic  tumour,  precisely  like  the  same  disease  in  the  female.* 
The  disease  occurred  in  a  man  aged  54.  The  diagnosis  of  these  affections  is 
much  the  same  in  the  male  breast  as  in  the  female.  Any  growth  which 
forms  in  this  situation  should  be  at  once  removed. 

*  St.  George's  Hospital  Museum,  Ser.  rv.  No.  60. 
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CHAPTER  XLII. 

DISEASES   OP  THE  THYROID   BODY. 

The  thyroid  gland  is  liable  to  an  endemic  enlargement,  which  is  called  goitre,  KDdemic 
and  which  prevails  extensively  in  the  valleys  of  many  mountain  regions  in 
various  parts  of  the  globe,  from  some  cause  which  is  not  completely  under- 
stood. Cretinism  also  prevails  usually  in  the  same  locality,  either  in  the 
same  or  different  persons.  In  this  country  the  endemic  form  of  bronchocele 
is  known  as  *  Derbyshire  neck,'  from  the  place  where  it  chiefly  prevails. 
This  endemic  disease  seems  susceptible  of  little  alleviation,  either  from 
prophylaxis  or  treatment,  nor  can  it  be  till  its  cause  has  been  discovered. 

More  important  in  practical  surgery,  though  far'less  so  in  public  hygiene,  Sporadic 
are  the  sporadic  cases  of  bronchocele  which  are  seen  pretty  commonly  in  all 
parts  of  the  country.  Most  of  the  patients  aro  females,  and  usually  unmarried,  ^e. 
There  is  very  commonly  some  menstrual  irregularity  ;  yet  the  general  health 
is  often  perfectly  good.  The  disease  consists  in  an  enlargement  of  one  or 
both  sides  of  the  thyroid  body  along  with  its  isthmus,  the  enlargement  being 
generally  most  marked  on  the  right  side.  Sometimes  it  extends  behind  the 
sternum.  It  often  causes  distressing  dyspnoea  from  pressure  on  the  trachea, 
and  has  been  known  to  produce  death  from  this  cause.  ^  Sometimes,  also,  it 
seems  to  cause  loss  of  voice  fix)m  pressure  on  the  recurrent  laryngeal  nerves, 
or  even  spasm  of  the  glottis  from  irritation  of  the  same  nerve,  and  I  have 
known  a  case  where  the  tumour  burst,  and  suppuration  threatened  to 
prove  fatal.  The  structure  of  the  tumour  usually  consists  of  one  or  more 
large  cysts,  surrounded  by  the  hypertrophied  gland-structure,  or  it  may  be 
entirely  solid. 

The  treatment  of  the  disease  which  is  most  relied  upon  is  by  the  external 
and  internal  use  of  iodine,  due  attention  being  given  to  the  general  health, 
and  especially  the  menstrual  functions.  Dr.  Morell  Mackenzie  has  lately* 
called  attention  to  the  benefit  which  may  be  produced  in  cystic  bronchocele 
by  the  injection  of  perchloride  of  iron.  His  plan  is  to  tap  the  cyst,  then  to 
inject  5i  or  5ij  (according  to  the  size  of  the  cyst)  of  a  solution  of  perchlo- 
ride of  iron  (5ij  :  ^i)  which  is  left  in  the  cyst  for  about  three  days,  the 
canula  being  plugged  and  retained,  when  the  iron  is  allowed  to  escape,  and 
the  part  is  poulticed,  the  plug  being  still  retained  until  suppuration  is  fairly 
established,  when  it  may  be  removed.  In  fibrocystic  bronchoceles  after  the 
cysts  have  been  thus  obliterated  the  solid  part  is  treated  by  subcutaneous 
injection  of  iodine,  but  this  is  undeniably  dangerous.  These  cysts  are  often 
treated  by  seton,  a  practice  which,  though  it  is  sometimes  very  successful,  is 
not  without  its  dangers. 

In  some  cases  it  seems  to  me  justifiable  to  remove  such  tumours,  i.e.  Removal 

of  bron- 
*  See  a  case  related  by  Dr.  Dickinson,  *  Path.  Trans.,*  vol.  xii.  p.  220.  chocele. 

^  *Clin.  Soc.  Trans.;  vol.  vii.  p.  116. 
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(fither  where  tbej  threaten  to  profv  fatal  bj  great  and  increasing  press 
on  the  windpipe  or  othcrr  stmctores  in  the  neck,  or  when  as  in  my  c 
(recorded  in  the  '  Anier.  Jonm.  of  Med.  Sci.,'  Jan.  1S73)  the  tnmoar 
borBt,  and  the  sapparation  is  exhausting  the  patient.  The  operation  i 
formidable  one,  bat  lias  often  been  performed  with  sncoess.'  In  cases  wl 
the  tomonr  is  m  Terr  large  as  it  was  in  the  one  which  I  operated  n] 
(where  it  hong  down  below  the  mamma)  flaps  most  be  carefollj  dissec 
off  it,  and  its  base  most  be  commanded  bj  an  ecrasenr,  or  some  form 
clamp,  while  the  mass  is  removed.  In  smaller  tomoors,  the  best  plan  8e< 
to  be  to  laj  open  the  capsale  freely  and  enncleate  the  mass  with  the  fin^ 
as  rapidly  as  possible,  without  paying  any  attention  to  the  bleeding*  till 
tnmonr  is  removed. 

A  singular  malady  affects  the  thyroid  body  amongst  other  parts,  whicl 
generally  called  exophthalmic  bronchcoele,  from  the  protrusion  of  the  e 
which  is  one  of  the  prominent  symptoms.  There  is  palpitation  of  the  he 
great  rapidity  of  the  pulse,  extreme  prominence  of  the  eyes,  and  a  large  i 
pulsating  swelling  of  the  thyroid  body,  in  which  a  musical  bruit  can  ci 
be  heard,  and  which  varies  greatly  in  size.  Another  prominent  flymptom 
the  jerking  pulse  in  the  carotid  arteries.  In  one  unfortunate  case  I  saw  b 
comefB  slough  and  the  eyeballs  wither  away  in  consequence  of  their  c 
tinned  exposure.  This  form  of  bronchocele  is  sometimes  accompanied 
organic  disease  of  the  heart,  otherwise  it  is  not  very  dangerous  to  life,  i 
under  proper  treatment  there  is  a  good  chance  of  recovery.  It  often  depei 
in  some  measure  on  mental  causes,  and  is  frequently  associated  with  irregv 
menstruation.  All  concomitant  circumstances  of  this  kind  being  ascertaii 
and  treated  as  best  may  be,  digitalis  and  iron  seem  to  be  the  most  promts 
internal  remedies,  and  ice  to  the  thyroid  tumour  the  best  local  applicati 
Tho  reader  is  referred  to  works  on  Medicine  for  a  fuller  account  of  this  afl 
tion,  which  &ll8  more  commonly  under  the  physician's  care. 

Cancer  occurs  in  the  thyroid  body ;  but  it  is  very  rare.  Mr.  Hob 
Coote  refers,  however,  to  a  few  cases  recorded  by  Mr.  Ccesar  Hawkins  i 
other  authors;  but  tlie  disease  is  not  within  the  range  of  surgical  in 
ment. 


*  See  especially  a  paper  by  Dr.  Greene  of  Portland,  M;iinc,  in  the  'Am.  Joum.  Med.  S 
Jan.  1871. 
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CHAPTEK    XLIII. 

DISEASES   OP  THE   SKIN   AND    ITS    APPENDAGES. 

It  seems  necessary  to  give  in  this  work  a  general  idea  of  the  diseases  of  the 
skin,  although  the  sabject  is  so  extensive,  and  the  practical  considerations 
connected  with  the  treatment  of  skin-diseases  are  so  very  numerous  and 
complicated,  that  it  is  quite  impossible  for  me  to  attempt  anything  here 
beyond  the  barest  outline,  and  this  chiefly  with  the  view  of  rendering  what 
has  been  said  in  previous  pages  intelligible.  But  in  order  to  acquire  a  useful 
knowledge  of  the  matter  and  to  be  able  readily  to  distinguish  the  various 
eruptions  from  each  other,  it  is  absolutely  necessary  to  study  these  diseases 
in  the  living  body,  comparing  the  eruptions  seen  in  the  out-patient  rooms  or 
in  the  wards  with  the  drawings  and  descriptions  which  are  given  in  approved 
authors,  and  with  the  models  to  be  found  in  the  Museum  of  the  College  of 
Surgeons  and  elsewhere. 

Affections  of  the  cutaneous  system  are  divided  into  those  of  ^the  skin 
itself,  and  those  of  its  appendages,  the  hair,  nails,  and  cellular  tissue.  We 
will  speak  first  of  the  eruptions  of  the  skin  itself. 

The  anatomical  classification  of  these  eruptions  is  the  most  obvious  and 
the  most  useful  in  practice — viz.  into  1.  Exanthemata  or  rashes  ;  2.  Heemor- 
rhages  ;  3.  Vesicles ;  4.  Parasites ;  5.  Blebs ;  6.  Pustules ;  7.  Papules ;  8. 
Scales ;  9.  Tubercles ;  and  10.  Stains — to  which  certain  conditions  are  to  be 
added,  named  *  Xerodermata,'  resulting  from  unnatural  dryness  of  the  skin. 

Exanthemata — or  rashes — are  eruptions  characterised  by  the  occurrence  Exnnthe- 
of  patches  of  skin  which  are  injected  and  red,  and  thickened  in  consequence   ""^■»  <*' 
of  being  injected,  but  in  which  there  is  not  necessarily  any  inflammatory 
eflusion.     The  epidermis  usually  desquamates  on  the  subsidence  of  an  exan- 
thematous  eruption. 

The  skin  eruptions  which  are  properly  classed  as  exanthemata  arc  roseola 
and  erythema.  Urticaria  so  closely  resembles  some  varieties  of  erythema, 
that  it  is  usually  described  along  with  it,  though  it  is  not  truly  an  exanthem. 
Many  fevers  are  accompanied  by  exanthematous  eruptions ;  but  they  are 
not  spoken  of  here,  since  in  them  the  eruption  is  only  a  subordinate 
symptom. 

T  have  enumerated  and  described  the  varieties  of  erythema  in  a  previous 
chapter  (p.  35)  in  connection  with  erysipelas,  so  that  the  only  truly  exan- 
thematous disease  left  for  description  here  is  roseola. 

This  arises  from  various  causes,  but  is  always  of  constitutional  origim.' 
It  is  characterised  by  small  rose-coloured  spots,  or  a  roseate  mottling  of  the 
skin.     Some  of  its  varieties  (R.  infantilis  and  R.  eestiva)  approach  very 

*  *  The  eruptions  proper  to  typhus  fever,  measles,  typhoid  ferer,  scarlet  fever,  and  cholera 
are  in  reality  roseola.' — Jenner. 
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nearly  in  character  t.n  the  erupfcion  of  meai^lcs,  and  ar< 
some  fever  and  sore-thrt^at,  but  are  not  riiarked  by  the 
These  varieties  sometimes  l>ear  the  oame  of  *  morbilli  notbi  "• — bastan 
Anot!ier  form  of  roseola  is  that  which  sometimes  precedes  the  i 
ert3}itioti,  and  occasionally  that  of  cow-pox.  Roseola  also  is  foud 
and  rheumatism.  Another  form  of  roseola  is  found  in  definite 
roi^eoia  aumi lata— hardly  to  be  diatinguished  fi-om  erythema  mai; 
This  is  merely  a  gy  tup  torn  of  deranged  digestion.  In  fact,  all  the^ 
of  roseola  are  in  them^lves  insigniticani,  although  the  conatitutii 
dition  on  which  they  depend  may  be  of  the  gravest  possible  impd 
varieties  of  roseola  which  conatitnte  Rnhstantive  diseases  req^uire  oil 
tion  to  the  state  of  the  digestive  organs,  and  in  infancy  to  thi 
dentition,  with  moderate  pnrginof  and  free  action  of  the  skin. 

In  yonng  |>ersona,  especially  girls,  suffering  for  the  first  ti 
syphilis,  an  eruption  m  constantly  seen  which  is  chissed  by  many  fl 
name  of  ri)seola,  less  red  in  colour  than  the  non-syphilitic  varietti 
disease,  and  nearly  allied  to  pityriasis.  Like  the  latter  era p tion  its 
Beat  is  the  chest.  It  will  rapidly  disappear  under  the  endermi 
mercury. 

Urticaiia,  or  nettleraah^  is  usually  described  along  -with  the  exafl 
though  not  properly  belonging  to  that  ekss ;  since  in  urtic^aria  tha 
only  redness  fading  on  pressure,  as  in  the  exanihematoas  em p tion s^' 
elevated   flat  patches  of  skin   called  wheals  or  *p<jrapbi.'      These  if 
seated  on  the  red  pateh  of  skin,  and  thoy  testify  to  the  effusion  i 
into  the  tissue  of  the  cutis,  jnst  as  the  wheals  which  occur  in  insect 
and  03  the  wheals  which  follow  a  laah  testify  to  eSnsion   into  the  B 
of  the  skin.     These    wdieals   tingle    and    hurn   like    tlie    stings    of 
Urticaria  is  excited  by  all  sorts  of  causes  which  disturb  digestion; 
diet,  especially  the  eating  of  shell-Bsh,  by  those  with  whom  it  acta 
of  poison,  or  from  local  irritation  of  the  skin*      These   kinds  of 
are  acnte  and   trapsitory,  and  can  be  cured   by  the    withdrawal 
causes,  an  emetic   if   needful,  and  a  mercurial    pnrge.        There    I 
varieties  of  urticaria  which  are  chronic.     In  some  of  these   the  14 
wheals  disappear  while  others  come  out — U.  evanida  j  in  others,  on 
trary,   they  are  persistent— U.   pei*stans  ;   other  minuter  difference 
arrangement  and  size  of  the  wheals  are  expressed  by  the  terms  U. 
U,  tiiberosa;  and  a  kind  in  which  tlie  causes  and  the  symptoms  of 
are  present,  the  burning,  tingling,  &c.,  bnt  no  wheals  are  seen,  is  ( 
subcntanea*     In  these  more  obstinate  cases  of  urticaria  the  first  < 
soothe  the   irritation  of  the  skin   by  some  wash,     Lenion-juioe  or 
often  succeed.     Mr.  Erasmus  Wilson  prescribes  Hydr,    Perch  lor, 
Sp.   Roris  mariui,  Sp.  Vin.  Tenuior.  aa,   Ji,  Einuls.  Amygdal.  am 
A   dilnte    solution  of    prussic   acid   and    almond   emulsion    is    oft 
gmtefut.     The  next  point  is  to  discover  and  correct  any  error  in 
regimen,  and  to  try  the  eflect  of  copious  diaphoresis,  combined  with 
of  air,  strong  exercise,  and   sea*bathing.     In  other  cases,  arsenic 
eolchicum,  or  alkaline  medicines  have  acted  beneficially, 

HreiTifir-  The  hoamorrhagic  diseases  of  the  skin  are  purpura  and  scorf* 

iCrhm:^.  P^^'^  ^^  chamctt^rised  by  spots  (petechite)  or  large  patches  (vH 
ikorWtufi.  ecchymosis  under  ihe  skin,  which  are  easily  distinguished  from  evi 
form  of  spot  by  their  persistence  under  press )ii*e,  and   by   their 
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coloar  with  time,  as  braises  do.  Parpura  haemorrbagica  is  a  severer  form 
of  the  disease,  in  which  blood  cxndes  from  the  mncons  cavities,  as  in  bsBmo- 
philia  (p.  75).  Purpura  is  merely  a  symptom  of  some  disorder  of  the 
health  or  the  blood,  and  its  treatment  must  depend  on  a  thorongh  know- 
ledge of  its  cause.  Without  this  the  ordinary  astringents  and  haBmostatics 
will  bo  prescribed  in  vain. 

Scurvy  is  a  specific  disease,  and  in  no  other  sense  a  disease  of  the  skin 
than  that  one  of  its  83rmptom8  is  subcutaneous  hsBmorrhage  in  the  form  of 
vibices  and  petechiaB,- just  as  the  bleeding  of  the  gums  is  another  and  still 
more  prominent  symptom. 

A  vesicle  is  a  small  elevation  of  the  epidermis,  which  is  separated  from  Vesicals, 
the   true   skin   by  the  effusion  between  them  of  a  clear  serum.      This   is 
usually  the  rosnlt  of  inflammation,  and  accordingly  the  neighbouring  skin  is 
generally  seen  to  be  red  and  congested. 

The  vesicular  eruptions  are  sudamina,  miliaria,  eczema,  and  herpes. 

The  two  first  fall  within  the  province  of  the  physician,  sudamina  being  Sudamina 
the  small  clear  vesicles  which  appear  in  the  course  of  certain  fevers,  ri^"™^^*" 
apparently  only  as  the  result  of  obstruction  of  the  sweat-ducts  ;  and  vanish 
in  a  day  or  two.  Miliaria  are  vesicles  which  are  found  in  acute  rheumatism, 
and  in  children  or  adults  with  very  tender  skin  in  the  summer  months,  often 
mixed  with  roseola,  and  display  more  distinct  traces  of  inflammation  than 
sudamina  do,  being  surrounded  by  a  red  halo,  and  easily  passing  on  to  sup- 
puration. In  some  cases  a  fever  accompanied  by  miliary  vesicles  (miliary 
fever)  prevails  as  an  epidemic. 

Eczema  is  the  commonest  of  all  skin  diseases.  It  is  characterised  by  Eczema, 
the  eruption  on  patches  of  inflamed  skin  of  a  thick  crop  of  small  vesicles, 
together  with  scattered  vesicles  each  surrounded  by  its  halo  of  vascularity, 
but  unaccompanied  by  any  diffused  inflammation  of  the  skin.  The  vesicles 
burst  and  the  epidermis  then  may  form  scabs  or  scales  on  the  surface,  so 
that  the  eruption  in  this  state  may  appear  to  be  squamous ;  or,  on  the  other 
hand,  the  fluid  in  the  vesicles  may  become  purulent,  and  then  the  eruption 
will  resemble  the  pustular — impetigo.  Successive  crops  of  vesicles  may 
make  their  appearance  as  the  former  die  away.  The  fluid  is  strongly 
alkaline  in  reaction,  and  often  as  it  oozes  away  it  seems  to  scald  or  burn 
the  skin,  and  a  smarting  sensation  in  the  parts  often  accompanies  the  erup- 
tion, and  justifies  its  appellation.  It  is  a  very  common  eruption  on  the.leg, 
and  is  often  accompanied  by  an  ulcer — the  eczematous  ulcer  above  described 
(p.  880).  Eczema  is  often  nearly  allied  to  gout,  and  the  urine  accordingly 
will  be  found  to  contain  lithic  acid  or  oxalate  of  lime. 

Varieties  of  eczema  are  described  by  Hebra  without  any  vesicular  erup- 
tion— i.e.  a  diffused  inflammation  of  the  skin  resembling  eczema  in  its  con- 
stitutional complications  (or  rather  causes)  and  in  its  seat,  but  characterised 
by  the  separation  of  the  epidermis  from  the  skin  in  papules,  scales,  or 
pustules,  instead  of  vesicles.  The  papular  form  would  be  classed  by  others 
as  lichen  eczematodes,  the  scaly  as  pityriasis  rubra,  the  pustular  as  impetigo 
or  eczema  impetiginodes  ;  but  the  differences  are  obviously  immaterial. 

The  recognised  varieties  of  eczema  are  E.  simplex,  when  the  inflamma- 
tion of  the  neighbouring  skin  is  not  severe  ;  E.  rubrum,  when  the  skin  is 
much  inflamed ;  and  E.  impetiginodes,  when  the  vesicles  rapidly  suppurate 
or  are  mixed  with  pustules.  Hebra  describes  a  form  as  E.  marginatum, 
which  is  by  many  writers  considered  to  be  syphilitic,  and  there  is  no  question 
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tbat  eczema  may  appear  as  a  Beeomdaiy  sypbilitic  erapiion,  thoagh  iti 

a  comrnon  symptorn  of  syphilis. 

Ecmmtk  appeal's  at  all  periods  of  life  and  in  all  parts  of  the  body. 
face,  the  hairy  scalp,  and  the  akin  behind  the  earw  are  all  commtm 
eczema ;  but  there  is  no  part,  of  the  tmnk  or  octremities  which  it  amy 
n»y  doea  not,  frequently  affect.  Before  and  daring  the  first  dentit 
eczema  ib  by  far  the  most  common  of  the  dis^iees  of  tbe  scalp/ — Jena 
It  is  never  contagious. 

Its  caa»es  are  coQ8titational  and  local ;  tbe  latter  being  tbe  most 
cured,  by  withdrawing  the  irritation  on  which  tbe  disease  depends, 
kinds  of  eczema  which  depend  on  gonty,  stmmons,  dialx?tic,  and 
constitutional  conditions  are  often  excessively  obstinate. 

The  treatment  will  consist  in  the  first  place  in  discovering  and,  if  possi 
counteracting  the  causes  on  which  the  inflammation  depends,  then  in  di 
nisbing  the  inflanimation  of  the  skin  by  soothing  and  slightly  astrinj 
lotions  or  ointments,  accompanied,  of  course,  by  suitable  position  of 
part.s,  with  modei^te  purgation  and  an  antacid  regimen  if  the  eonditic 
the  nrine  indicates  it ;  and  in  the  more  chronic  condition,  when  tbe  dii 
appi*oacbes  more  to  the  scaly  eniptions,  liy  the  application  of  some  of 
tarry  substances  (sncb  as  the  nng.  picis  liqnidse  or  the  petroleum  Barbtide 
with  a  course  of  arsenic.  If  syphilis  be  present  or  suspected,  a  mild 
prolonged  coorse  of  mercury  or  meiTunal  fumigation  should  be  t 
When  the  scalp  is  affected,  the  hair  must  l>e  most  tboroiighly  and  ( 
fully  removed  with  scissors,  and  the  scales  and  scabs  detached  by  a 
gruel  or  a  bread  and  milk  poultice  or  linseed  oil ;  Jif  ter  which  Sir 
Jenner  recommends  the  applicatinn  of  liquid  pitch  if  there  is  not 
inflammation.  While  the  eruption  is  in  the  '  weeping'  stage  tbe  disclil 
must  be  absorbed  by  blotting- paper,  or  wet  strapping,  or  soda  lotion  (i 
subcarlxjnat.  5ij,  aqme  O  iss). 

ITerpcs  is  an  eruption  of  vesicles  situated  in  small  groups  on  »li| 
iiiflnmed  skin.  It  differs  fmrn  eczema  in  many  respc^cts,  chiefly  in  tha 
that  tbe  vesicles  form  a  far  more  prominent  feature  of  the  eruption  thj 
eczema,  and  the  iiiflaramation  of  tbe  skin  is  far  less  marked.  The  vej 
also  are  usually  larger  than  in  eczema,  and  the  fluid  which  they  contdi 
less  alkaline.  There  is  also  no  such  connection  with  chronic  cooistttitt: 
disease,  or  with  any  abiding  local  irritation  as  is  constantly  found  in 
The  varieties  of  herpes  are  as  follows  : — 

Herpes  labial  is  is  a   very  common  affection    which    occurs    somei 
from  cold,  but  often  with  no  aflx^ction  of  the  health  whatever.     Tbe  v< 
bccojne  more  or  less  pustular,  then  crack,  and  the  scabs  fall  off  and  leavi 
skin  below  a  little  irritable  for  a  few  days,  the  whole  affair  U^ing  gen 
over  in  al>ont  a  week»     The  prepuce  is  another  common  seat  of  herpes^ 
these  little  ci*acks,  occun-ing  after  a  suspicions  coimection,  oflten  cans 
patient  much  alarm.     Their  number  and  their  perfectly  suf»erficial  aitc 
will   diwcluse  their  nature,  and  the  application   of  a  little  mild   mer 
ointment  will  in  a  few  days  remove  all  cause  for  apprehension.     No 
mcnt  is  required  for  these  simple  forms  of  herpes  beyond  a  purge, 
care  in  diet,  and  the  use  of  citrine  ofntment,  or  an  ointment  of  grey 
of  mercury,  gr.  x-xv.  to  tbe  oz.     Tjemon-juice  is  a  favourite  applicat]< 
lierpeK  labial  is,  and  there  ai-e  a  thouBaud  domestic  remedies  for  what  ia 
all  a  spontaueoMsly  curable  airectioo. 

Another  form  of  her[>oa  follows  the  distribution  of  one  of  the   s**i 
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nerves,  and  is  often  complicated  by  severe  neuralgia  of  that  nerve.  The 
best  known  example  is  herpes  zoster  or  shingles  (cmgulum,  a  girdle)  which 
follows  the  distribution  of  one  of  the  intercostal  nerves,  extending  from  the 
back  to  the  sternum.^  This  is  generally  preceded  by  some  fever  and  severe 
pain  in  the  part,  and  often  neuralgia  persists  in  the  part  for  some  time  after- 
wards. The  eruption  runs  its  course  in  about  a  fortnight,  and  is  said  seldom 
to  affect  the  same  individual  twice.  It  requires  in  itself  no  treatment  beyond 
a  purge  and  some  soothing  application.  The  neuralgia  which  it  leaves  behind 
may  require  prolonged  and  carefiil  management.  Other  forms  of  nearalgic 
herpes  occur  in  the  face,  following  the  distribution  of  the  fifth  nerve,  and 
sometimes  complicated  with  iritis,  and  in  other  nerves  also,  but  more  rarely. 

Herpes  phlyctenodes  is  a  variety  found  on  the  face,  in  which  the  vesicles  are 
unusually  large.  H.  iris  is  a  rare  variety  in  which  there  is  a  ring  of  vesicles 
arranged  around  a  central  one,  and  each  surrounded  by  concentric  circles  of 
various  shades  of  red.     It  is  found  usually  on  the  back  of  the  hand. 

H.  circinnatus  is  when  the  eruption  occurs  in  a  red  ring  and  spreads 
from  the  centre.  Sometimes  the  vesicles  are  large,  and  it  runs  the  ordinary 
coarse  of  herpes  in  other  parts,  disappearing  in  about  a  fortnight.  But  the 
form  of  the  disease  in  which  the  vesicles  are  so  minute  that  they  often  pass 
unnoticed,  and  the  eruption  appears  to  be  of  a  furfuraceous  character,  is 
exceedingly  obstinate,  and  is  known  in  popular  parlance  as  *  the  ringworm.' 
It  occurs  on  the  face,  trunk,  and  extremities,  and  is  contagious ;  is  often 
mixed  with  the  parasitic  diease — tinea  tonsurans — on  the  scalp ;  and  its 
secretions  seem  to  afford  a  nidus  in  which  the  parasite  grows.  The  erup- 
tion spreads  centrif ugally ;  the  original  ring  disappearing  and  giving  place 
to  a  larger  one,  and  so  on.  Its  causes  are  local,  and  it  is  curable^  by  local 
treatment — the  application  of  strong  astringents,  as  sulphate  of  iron  or 
gallic  acid — of  strong  acetic  acid,  nitrate  of  silver,  or  blistering  fluid. 

The  diseases  excited  on  the  skin  by  the  growth  of  a  vegetable  parasite  Parasiue. 
are  tinea  tonsurans,  tinea  decalvans  (possibly),  tinea  favosa,  tinea  sycosis  or 
simply  sycosis  (mentagra),  and  chloasma  or  pityriasis  versicolor. 

Tinea  tonsurans  is  exceedingly  like  herpes  circinnatus ;  so  much  so  that  Tinea  ton- 
by  some  they  are  classed  as  the  same  disease,  and  both  are  included  in  the  *"'*°"* 
popular  term  *  ringworm.'  It  is  seated  on  the  hairy  scalp,  and  is  only  seen 
in  children,  seldom  before  two  or  after  twelve.  It  appears  in  round  patches 
covered  with  white  scales,  and  here  the  hairs  are  so  completely  removed  that 
the  places  seem  to  have  been  shaved ;  but  on  minute  examination,  short  thick 
twisted  hairs  will  be  found  among  the  scales,  and  the  hair  follicles  can  be 
detected,  and  after  its  cure  the  hairs  will  always  grow  again.  The  disease  is 
caused  by  the  growth  in  the  hair  of  a  vegetable  parasite — the  trichophyton 
tonsurans.*  This  embeds  itself  in  the  secretion  of  the  hair  follicles  which  is 
believed  to  be  unhealthy,  and  as  it  grows  into  the  hair  it  causes  it  to  swell 
and  become  brittle,  so  that  it  breaks  off  and  comes  away.  The  spores  of  this 
plant  may  be  found  also  in  the  epithelium  of  the  patch,  which  is  heaped  up 
in  opaque  white  scales. 

The  treatment  is  directed  to  the  destruction    of  the  parasite.     Strict 

*  In  some  cases  it  is  found  in  the  course  of  the  intercosto-huraeral  branch  as  well  as  the 
intercostal  trunk. 

*  I  must  refer  tlie  reader  to  some  of  the  special  trciitises— such  as  that  of  Mr.  Nayler — 
for  the  microscopical  appearances  of  these  parasitic  fungi.  In  the  judgment  of  fome 
dermatologists,  as  Dr.  Tilbury  Fox,  they  are  all  different  stoges  of  growth  of  the  same  plant. 
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cleaLLinefls  miuit  he  enforced,  tbe  epithelitun  removed  by  a  lotion  uf 
and  an  ointmeut  rubbed  in  twice  a  dajr  to  destroy  all  tbe  spores  of  tbe 
gna.  Sir  W,  Jcnner  i^^commends  h  grains  of  tbe  ammonio-cbloride  of  ] 
cury  to  tbe  drachm  of  sulphur  ointment  for  this  purpose;  or  2  grail 
the  perchloride  to  the  drachm  of  lard  ;  or  30  grains  of  nitrate  of  co 
to  4  drachms  of  lard  ;  or  10  drops  of  creosote  to  the  drachm  of  lani 
strong  blistering  fluid  or  strong  sulphuric  acid,  the  part  to  be  washed  di: 
afterwards  with  cold  water 

In  so-called  tinea  decalvans  the  hairs  are  completely  removed  5^tQ 
scalp,  and  sometimes  from  other  hairy  parts  also,  in  large  irregular  ] 
where  the  skin  is  perfectly  bald  with  no  trace  of  the  truncated  hairs  ^ 
are  found  in  tinea  tonsurans.  The  skin  exposed  is  smooth  and  paler  than 
raL  This  is  said  to  be  due  also  to  the  presence  of  a  parasite— the  mici 
ron  Andouini>-.which,  however.  Sir  W.  Jenner  says  he  has  never  been  ab 
find  either  on  or  in  the  hairs  about  to  fall  from  t  heir  follicles,  nor  has 
Nayler  been  more  successful  in  his  search  for  these  sporules.'  There  is 
proof  that  the  disease  is  contagious  as  parasitic  diseases  always  are  ; 
iiigly  in  this  country  the  disease  is  more  frequently  classed  as  ^Alop^ 
Thit  patches  are  bounded  by  deGiiite  margins,  and  as  these  areas  fall 
each  other  the  whole  scalp  may  become  bald  -,  nay  I  have  seen  a  case  in  w 
the  whole  body  was  so,  no  trace  of  a  hair  being  recognisable  on  any 
Alopecia  is  alfto  a  common  sympti^m  of  syphilis,  especially  C4>mmon  in 
secondary  syphilis  of  yoang  girls  and  in  Ct>ngenital  or  acquired  e^pbili 
infanta.  The  remedies  consist  in  the  application  of  stimulants  to  tbe  ] 
The  hald  patches  should  be  painted  about  once  a  fortnight  with  blisti 
fluid,  and  loft  alone  till  the  irritation  has  subsided,  when  a  slightly  stim 
ing  ointment  or  lotion  in  to  be  applied  till  the  time  for  the  next  blista 
arrives.  Liniments  or  lotions  of  ammonia  seem  well  suited  for  this  pur 
(see  p.  361>).  In  syphilitic  cases  a  mercurial  course  is  indispensable,  S 
cases,  especially  at  early  periods  of  life,  and  syphilitic  cases  will  probably 
well ;  in  very  extensive  alopecia,  and  in  older  persons,  there  is  much 
fear  that  the  baldncrss  will  be  permanent. 

Tinea  favosa,  or  favus,  is  a  very  acute  and  formidable  eniption  of 
scalp  in  chihihoo4l.  It  is  due  to  the  lodgment  in  the  hair  follicles  of 
Bporules  of  a  fungus  called  the  achorion  Schonleinii.  These  give  rise 
eruption  consisting  of  bdmstone-yellow  crusts,  cup-shaped,  and  each  ba^ 
a  hair  in  its  centre.  These  dry  crusts  are  not  uncommonly  mixed  with 
tales  of  impetigo.  As  these  crusts  increase  they  kill  the  hair  on  which 
form,  and  thus  favns  unless  soon  cured  nmy  induce  permanent  baldness  of 
affected  part.  In  some  cases  a  peculiar  and  unpleasant  odour  is  perc< 
(compared  Uy  that  of  cat's  urine)  but  not  always.  Sir  W.  Jenner  has  i 
that  children  afiected  with  herpes  circinnatus  are  peculiarly  exposed  to 
contagion  uf  lavuSj  and  has  given  interesting  examples  of  this  fact. 

The  cure  of  favus,  as  of  other  parasitic  diseases,  is  procured  bykillingi 
pai-asite.  For  this  purpose  the  hairs  may  be  plucked  out.  The  huile  de 
is  said  to  loosen  their  attachment,  and  the  hairs  have  leas  than  the  nof 
tenacity  of  implantation  in  any  case,  so  that  when  the  disease  is  limited 
is  no  great  difficulty  ;  but  it  becomes  almost  impracticable  when  tho  ac 
extensively  affected.  No  doubt  drawing  out  tho  hairs  facilitates  the  appi 
tion  of  the  panisiticide  remedies,  but  Mr.  Nayler  says  that  it  is  by  no 

■  '  Dii^iHcb  of  the  Skin,'  2ad  ed.  p.  216. 
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necessaiy,  and  that  after  tho  usaal  preparatory  cleansing,  tar  or  the  nng. 
picis  liqnidee,  answers  every  purpose.  In  fact  these  applications  as  they  sepa- 
rate bring  away  the  hairs  with  them.  Then  a  saturated  solution  of  sulphu- 
rous acid  applied  on  lint  covered  with  oiled  silk,  or  perchloride  of  mercury  in 
the  proportion  of  8  grs.  to  the  ounce  of  lard,  or  acetate  of  copper,  half  a 
drachm  to  the  ounce,  are  recommended  for  the  destruction  of  tho  parasite. 
Favus  affects  the  hairs  of  other  parts  of  the  body  as  well  as  the  scalp.  It  is  a 
rare  disease,  and  only  seen  in  the  poorest  and  most  neglected  children.  It  is 
undoubtedly  contagious,  though  not  very  actively  so  (see  Nayler,  op.  cit. 
p.  245). 

Sycosis  is  a  disease  of  the  beard  and  whiskers,  very  rarely  of  any  dther  Tinea  sy- 
part,  though  Mr.  Nayler  refers  to  cases  in  which  the  eyebrows  or  the  hair  nicntagra. 
of  the  back  of  the  neck  have  been  affected,  and  I  believe  cases  have  been  re- 
corded in  the  female.  It  is  due  to  the  lodgment  of  a  parasite — the  microspo- 
ron  mentagrophytes — in  the  hair  follicle,  the  presence  of  which  excites  an 
inflammatory  swelling  of  the  follicle,  like  that  of  the  sebaceous  follicle  in 
acne,  followed  by  suppuration.  A  hair  is  seen  to  traverse  each  pustule,  which 
would  sufficiently  distinguish  it  from  acne,  to  which  otherwise  it  bears  a  con- 
siderable resemblance,  as  it  does  to  impetigo  ;  but  in  sycosis  there  is  much  more 
thickening  around  the  pustules  than  in  impetigo. 

Sycosis  is  often  very  difficult  to  cure.  The  patients  are  frequently  out  of 
health,  either  from  intemperance  or  starvation,  so  that  the  first  thing  is  to 
correct  either  of  these  excesses,  to  bring  the  patient's  digestion  into  good 
order,  and  supply  him  with  a  generous  unstimulating  diet.  The  scabs  must 
be  removed  by  poulticing,  the  hairs  removed  if  possible,  and  some  of  the 
parasiticide  ointments  above  prescribed  applied.  Iodide  of  sulphur  ointment 
and  white  precipitate  ointment  are  the  favourite  applications,  but  if  the  erup- 
tion  does  not  yield  to  one,  another  must  bo  tried. 

Another  undoubtedly  parasitic  disease  is  the  one  so  often  seen  on  the  chest  Chloasma, 
and  loins,*  especially  in  young  people  of  delicate  skin  and  in  others  who  neglect  JsaSn  verei- 
cleanliness,  and  especially  who  constantly  wear  the  same  unwashed  flannel,   color. 
The  eruption,  however,  though  favoured  by  such  dirty  habits,  does  not  arise    . 
exclusively  from  them,  for  in  some  cases,  persons  of  scrupulous  cleanliness 
are  found  to  be  affected.     It  never  occurs  in  childhood.     It  is  characterised 
by  the  presence  of  numerous  circular  brownish  patches  (*  chloasma*),  which, 
however,  vary  in  shade  from  yellow  to  dark  brown,  or  even  a  reddish  tinge, 
in  different  persons,  and  in  the  same  person  at  different  times,  whence  its 
synonym,  *  pityriasis  versicolor.'     The  patches  consist  of  epithelium  which  is 
bran-like  and  desquamating,  and  if  these  scales  be  removed  and  examined  in 
an  alkaline  fluid  or,  as  Mr.  Nay ler  recommends,  in  acetic  acid,  abundant  spores 
and  mycelium  of  the  fungus — microsporon  furfurans — will  be  detected. 

The  complaint  is  a  very  common  one — and  is  consistent  with  the  most 
perfect  health — the  only  inconvenience  the  patient  experiences  being  that 
his  skin  is  irritable  when  he  gets  hot. 

It  is  to  be  diagnosed  from  *  liver-spot  '  (lentigo  hepatica),  a  very  rare 
disease,  which  has  no  scaling  of  the  epidermis  and  no  parasitic  origin,  and 
which  occurs  in  childhood  as  well  as  in  after  life, — and  also  fronf  tho  other 
kinds  of  pityriasis  presently  to  be  described. 

Its  cure  must  be  sought,  as  before,  in  the  destruction  of  the  parasite,  for 
which  purpose  all  dirty  habits  must  bo  reformed,  the  skin  well  rubbed,  after 

*  Other  parts  of  the  body  are  occasionally  though  rarely  affected — the  face  very  seldom. 
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Scabies  is  seen  first  in  the  adult  usaallj  in  the 
in  the  clefts  between  the  fingers  ;  in  children  in  ai 
known  bj  the  itching  iind  scratching  and  by  the  v 
tnles  mixed  with  small  cracks  or  borrows  leading* 
the  vesicles,  and  marking  the  spot  where  the  ai 
burrow  be  carefully  opened  with  a  needle  and  se 
glass. 

The  remedy  for  scabies  is  sulphur,  which  neve 
only  the  disease  is  not  excited  by  fresh  parasites  f 
are  fumigated  with  sulphur  or  baked  for  a  sufficient 
with  the  eruption  smeared  well  over  with  the  u 
the  patient  will  be  well  in  a  few  days.  Sir  W.  J< 
Louis  Hospital  at  Paris  a  cure  is  obtained  in  two  1 
well  rubbed  over  with  soft  soap  for  half  an  hoar,  t 
ment  composed  of  eight  parts  of  lard,  two  of  snip 
of  potash  for  half  an  hour,  and  then  placed  in  an  c 

If  there  is  any  objection  to  the  colour  or  odoar 
may  be  concealed  by  the  admixture  of  the  bisulpfa 
latter  by  a  few  drops  of  essence  of  bergamot. 

A  bulla  or  bleb  diflFers  from  a  vesicle  only  in  siz 
the  skin  and  epidermis  filled  with  serous  fluid. 

The  bullous  eruptions  are  two — pemphigus  and 

Pemphigus,  otherwise  called  pompholyx,  is  an  en 
in  small  numbers,  sometimes  even  solitary,  with 
around  them,  attaining  in  some  cases  an  enormous 
serum,  alkaline  at  first,  which  may  turn  acid  and  bee 
burst  and  the  epidermis  dries  down  into  a  scab, while 

Pemphigus  is  sometimes  due  in  infancy  no  doi 
and  this  is  distinguished  from  the  ordinary  eruptio 
and  hands,  and  in  some  other  cases  it  may  be  a  tert 
It  occurs  also  as  an  acute  disease  attended  with  a  i 
bullosa.  It  also  occurs  in  an  acute  form  in  old  a; 
more  commonly  it  is  a  chronic  *^ruption,  and  depcn 
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small  and  seated  on  an  injBamed  base;  bat  the  contents  of  the  bnllee  soon  be- 
come puralent,  and  the  pns  dries  np  into  a  rongh,  coarse,  prominent  scab  which 
remains  attached  for  some  time,  and  when  it  falls  off  leaves  a  circular  nicer — 
the  mpial  ulcer.  Sometimes  the  ulcer  spreads  without  any  falling  off  of  the 
scab,  and  then  a  larger  scab  forms  under  the  original  one  and  raises  it  up,  and 
so  on  until  a  projecting  mass  of  scab  is  formed  like  a  limpet-shell.  This  variety 
is  called  R.  prominens.  Other  varieties  are  R.  escharotica,  marked  by  a 
spreading  or  phagedeenic  condition  of  the  mpial  ulcer,  and  R.  gangrsBuosa, 
when  the  surface  of  the  ulcer  sloughs. 

Rnpia,  particularly  the  R.  prominens,  is  a  frequent  symptom  of  tertiary  Syphilitic 
syphilis,  especially  in  cachectic  or  dissipated  persons,  but  it  occurs  also  in  other  "*'*  *' 
conditions  of  general  cachexia. 

In  its  second  stage,  when  the  contents  of  the  bullee  have  become  purulent, 
it  is  hardly  to  be  diagnosed  from  ecthyma^  except  by  the  more  decide  inflam- 
mation round  the  pustules  in  the  latter  disease.  Later  on,  the  prominence  of 
the  scab  in  rupia  is  plainly  distinguished  from  the  sunken  adherent  scab  of 
ecthyma. 

The  treatment  of  all  forms  of  rnpia  must  be  by  supports  and  stimulants ; 
for  the  patients  are  always  broken-down  in  health.  In  the  syphilitic  variety, 
rest,  shelter,  equable  temperature,  good  diet,  opium  and  sarsaparilla,  should 
precede  any  specific  treatment.  Then  iodide  of  potassium  may  be  adminis- 
tered for  a  long  time,  followed  by  mild  mercurial  fumigation.  In  other  cases 
various  tonics  and  stimulants  will  be  found  serviceable.  In  the  early  stage 
of  the  eruption  the  bullee  should  be  punctured  at  once.  When  scabs  are 
formed  they  should  be  removed,  and  the  exposed  surface  dressed  with  some 
stimulant. 

A  pustule  is  a  small  collection  of  pus  beneath  the  epidermis,  and  generally  Pastnlfe 
seated  in  the  substance  of  the  true  skin.  *  The  inflammation,  on  which  the 
formation  of  pus  depends,  extends  some  depth  into  the  cutis,  so  that  the 
collection  of  pus  which  constitutes  the  pustule  is  situated  in  the  cutis,  and  not 
merely  on  it  immediately  beneath  the  cuticle.'  Pustules  are  divided  into 
three  sorts,  viz.,  psydracice,  in  which  the  pustule  forms  in  a  hair  follicle,  and 
the  hair  is  seen  passing  through  the  pustule,  the  skin  around  being  inflamed : 
phlyzaciw,  which  are  rather  large  collections  of  pus  seated  on  inflamed  bases, 
which  burst  and  form  small  brown  scales  ;  and  achores,  which  are  small  pus- 
tules, usually  in  considerable  numbers,  with  much  redness  of  the  intervening 
skin.  Their  secretion  dries  up  into  thick  yellow  crusts  like  dried  honey. 
They  are  formed  by  the  inflammation  of  the  hair  and  sebaceous  follicles. 

Impetigo  and  ecthyma  are  the  only  diseases  which  are  to  be  described 
here.  Equinia  and  variola  are  added  in  the  formal  classifications,  but  the 
former  is  a  special  lesion  treated  of  elsewhere  (page  69),  and  the  latter  is  not 
properly  a  skin-disease. 

Impetigo  is  almost  as  common  a  disease  as  eczema.  It  is  characterised  Impetigo, 
by  a  copious  eruption  of  pustules,  both  psydracia)  and  achores,  and  by  the 
thick  honey-like  crusts  which  they  leave,  as  well  as  by  the  glandular  enlarge- 
ment which  always  (according  to  Sir  W.  Jenner)  accompanies  the  eruption. 
The  seat  of  the  suppuration  is  in  the  hair-follicles,  at  any  rate  in  the  great 
majority  of  cases  ;  though  in  some  instances  impetigo  may  be  found  in  places 
where  there  is  no  hair,  as  beneath  the  nails.'  The  connection  between  eczema 

*  See  Nayler,  op.  cit,  p.  170. 


su 


SKIN.DISKASES. 


Krzciitia 


f-i 


Porrigo. 


Syphilitic 
i  mp«ttgo. 


Ecthjma. 


and  irapetigo  is  a  very  close  one.  Trne  impetigo  often  follows  ©czenia, 
often  also  a  mixture  of  the  two  eruptions  is  met  with  ;  the  vesicles  of  ec; 
either  Bnppnratiiipj  ra[>idly,  or  being  mixed  in  places  with  the  pusinl< 
impetig-o.  To  this  form  of  er  opt  ion,  the  mime  eczema  impetigi  nodes  is 
perly  applied. 

Im|M?tifyo  ia  divided  into  a  great  number  of  apccioa  derived  either  froi 
seat  (I.  capitis,  fariei^  &l\)  ;  from  the  arrangement  of  the  pustules,  I.  spam 
iigurata,  where  the  pustules  are  approximtited  on  a  defined  patch  of  inflaJ 
skio ;  from  the  nature  of  the  crnstH  left,  I.  larvalis,  when  the  face  ia  co 
by  a  thick  crust,  like  a  mask ;  I.  Bcabida,  an  obstinate  affection  seen  in 
lower  limbs  of  adults,  and  often  combined  with  anasarca  ;  [-  grannlata, 
the  crust,  afUT  separating  from  the  skin,  remains  attached  as  a  small  Inni] 
the  hair  ;  or  fr'bm  the  coui^e  of  the  disease,  I.  acuta,  L  chronica.  Thesa 
only  some  of  the  many  subdivisions  which  have  been  made  of  this  empt 
Impetigo  is  in  some  meoisaro  contagious,  i,e.  the  disease  may  be  implanted 
means  of  the  pus  from  the  pustules  or  crusts.  Thus  it  may  be  transfe 
from  one  child  to  another  by  wearing  the  same  cap*  Its  contagion,  how< 
is  conveyed  by  actual  contactj  not  through  the  air,  as  a  fungus  may  be 

Impetigo  capitis,  one  of  the  most  common  varieties  of  the  disease,  ifi 
sometimes  called  Porngo,  a  term  used  by  Willan  and  Buteman  in  a  si 
what  indeOnite  manner.  It  is  well  therefore  to  explain  that  as  Sir  W.  Jei 
says,  *  Willan  figures  six  varieties  of  his  genus  purrigo;  of  tliese  P.  Ian 
and  P.  favosa  are  merely  varieticB  of  impetigo.  P.  furfurana  is  a  Rpecw 
eczema.  P»  scntnlata  is  tinea  tonsurans,  P.  lt»[)inosa  is  tinea  favosa* 
P.  decalvans  is  linca  decalvans.*  But  that  Wilhin^s  description  is  not  a 
hitely  clcfir  mny  1r>  inferred  from  the  fact  that  other  recent  writers  intei 
these  terms  somewhat  difl'erently. 

Impetigo  occurs  as  a  syphilitic  eruption,  but  is  not  a  common  one| 
usually  in  persona  whose  general  health  is  had.  It  is  remarkable  for  tbo 
extent  of  its  patches,  and  is  usually  mixed  with  syphilitic  tubercle. 

Other  causes   of  impetigo  are  the  irritation   of  the  hands  by  Bn\ 
*  Grocer's  itch  ' — the  irritation  of  dirt  or  stone-grit ;  and  of  lice  in  tlxe  hi 
Eijninia  is  uidy  a  variety  of  this  local  impetigo. 

Impetigo  is  to  be  distinguished  from  sycosis  (see  page  841)  fromecthj 
by  the  smaller  size  of  the  pustules  in  impetigo,  and  by  their  having  no  b| 
fromfavus,  by  the  absence  of  any  parasit^^;  from  eczema,  by  the  impli 
of  the  hair- follicles. 

Its  treatment  should  be  to  cut  the  hair  off  as  completely  as  possible, 
remove  the  crusts  by  poulticing,  and  then  apply  some  slightly  stimnla^ 
ointment — *  nng.  zinci,  iing.  hydr.  nitnitis,  nng,  hydr.  nitr.  oiydi,  i 
eulph*  iod.,  and  nng.  sulplu  hypocblor.,  are  all  occasionally  useful,  and 
%vill  sometimes  answer  wlien  the  others  have  failed,  and  without  the  rei 
being  apparent.' 

But  combined  with  this  local  treatment  must  be  general  regimen 
medicine  appropriate  to  the  individual  case.  Alteratives  and  tonics 
almost  always  i*ccpiired,  quinine  being  the  most  usefuL  Change  of 
sulphurous  waters,  and  sulphur  baths — especially  when  the  disease  is  sy 
litic— are  often  of  great  service. 

Ecthyma  is  a  disease  difficult  to  distinguish  from  the  early  stage  of  n 
if  indeed  there  be  any  distinction.  Many  authors  (e.g.  Mr.  Nayler)  inc 
the  two  eruptions  in  a  common  descriplion.  Ecthyma  consists  in  an  emp 
of  large  phlyzacious  pustules  on  a  red,  elevated,  and  indurated  base,  wi 
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burst  and  leave  a  brown  scab.  When  fchis  separates  a  red  inflamed  portion  of 
cutis,  or  a  small  nicer,  is  left.  The  pustules  and  crusts  are  never  so  large 
as  those  of  rupia  are,  nor  do  the  latter  assume  the  prominent  adherent  shape 
of  rupia.  It  is  a  cachectic  affection,  frequently  depending  on  syphilis ;  often 
preceded  by  burning  pain  in  the  part  from  which  the  pustules  afterwards 
spring.  The  usual  duration  of  the  disease  when  due  simply  to  depression  of 
the  general  health  is  only  about  a  fortnight ;  but  it  is  apt  to  recur  or  to 
propagate  itself  in  the  form  of  a  constant  succession  of  crops  of  pustules,  and 
so  becomes  chronic.  In  the  variety  which  is  complicated  with  purpura, 
(E.  Inridum),  the  pustules  are  surrounded  with  an  areola  of  a  purple  colour, 
in  consequence  of  hsBmorrhage.  The  eruptions  which  follow  on  the  irritation 
of  tartar  emetic  or  sugar,  applied  to  the  skin,  are  variously  classed  as  impetigo 
or  ecthyma,  according  as  the  affection  of  the  hair-follicle  is  or  is  not  regarded 
by  the  classifier  as  an  essential  character  of  impetigo. 

Little  local  treatment  is  required  in  ecthyma.  The  crusts  should  not  be 
detached,  as  they  protect  the  skin  below.  The  part  should  be  defended  from 
friction  or  irritation  by  some  simple  ointment,  and  the  same  general  treat- 
ment pursued  as  in  rupia. 

A  papule,  or  pimple,  is  an  elevation  of  the  cutis  covered  by  its  cuticle  ;  Papulie. 
the  elevation  being  due  to  effusion  of  inflammatory  lymph  into  the  substance 
of  the  true  skin. 

The  diseases  classed  as  papular  are  strophulus,  lichen,  and  prurigo.  Strophulus. 

Strophulus,  the  common  *  red-gum,'  is  a  disease  of  infancy  characterised 
by  the  eruption  of  small  pimples,  usually  red  and  close  together,  S.  con- 
fertus — sometimes  white  and  rather  large,  S.  candidus  ^ — sometimes  with  red 
spots  intermixed,  S.  intertinctus.  The  eruption  is  generally  due  to  disorder 
of  the  bowels,  or  irritation  about  the  gums,  and  is  accompanied  by  slight 
itching  in  most  cases  ;  sometimes,  in  S.  confertus,  by  a  good  deal  of  distress 
from  irritation  and  cracking  of  the  skin.  It  will  in  most  cases  subside  in  a  few 
days  with  some  aperient,  and  attention  to  the  stat«  of  the  gums  and  of  the  diges- 
tion. Care  should  be  taken  not  to  confound  this  fugacious  affection  with  the 
permanent  lichen  of  congenital  syphilis  (see  p.  374),  and  not  to  mistake  flea- 
bites  or  irritation  of  the  skin  from  dirt,  for  strophulus. 

Lichen  is  characterised  by  the  eruption  of  a  large  number  of  red  promi-   Lichen, 
nent  hard  papules  which  retain  their  shape,  and  to  a  great  extent  their  colour, 
under  pressure.     There  is  often  some  itching  and  tingling  about  the  part, 
and  occasionally  so  much  febrile  disturbance  that  it  is  taken  for  an  attack  of 
measles.     It  is  sometimes  mixed  with  urticaria  (L.  urticatus),  the  papules 
becoming  apparent  as  the  wheals  subside.     It  is  a  frequent  syphiliitc  erup- 
tion, generally  in  the   earlier   stages  of  the  constitutional  affection,  often 
becoming   tubercular   in  its    progress.     Syphilitic  lichen  is  known    by  its   Sypbilida 
coppery  colour,  its  appearance  in  curved  figures  (L.  gyratus),  its  occasional  ^ic^en. 
presence  on  the  soles  of  the  feet,  especially  in  infants,  its  tendency  to  crack 
at  the  base,  and  the  history  or  concomitant  symptoms  of  syphilis. 

Other  forms  of  lichen  are  the  L.  tropicus  or  *  prickly  heat,'  a  familiar  disease 
in  hot  countries,  and  often  seen  here  in  hot  summers,  though  in  a  milder  foml ; 
L.  circumscriptus,  where  the  pimples  appear  in  defined  patches ;  L.  pilaris, 
where  each  papule  is  found  on  a  hair-follicle,  and  has  a  hair  running  through 
it ;  L.  agrius,  chai'acterised  by  the  numerous  hard  rough  pimples,  generally  on 

'  There  is  an  eruption  of  larger  white  papules  called  S.  albidus,  which,  however,  has  been 
shown  to  be  a  form  of  acne,  the  elev.itions  being  really  distended  sebaceous  follicles. 
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tbe  face,  whtre  the  tikiii  feels  like  a  nutmeg- grater,  and  by  the 
itcbing ;  h.  Wvidas^  a  step  betweea  litihen  and  purpura,  wbere  ih 
are  dusky  reil  or  livid,  and  purpuric  Rpots  may  be  interspersed,  show 
cachexia  and  generally  in  old  broken-di>wu  patients,  and  finally  Ihi 
of  Hebni,  in  which  large  portions  of  ibo  skin  become  inflam€>d  and  li 
with  copious  eruption  of  dark  red  papules  on  it,  the  thickening'  of 
impeding  motion,  and  the  disease  generally  running  on  to  a  fatal  tei 
Simple  cases  of  lichen  will  be  ctu*ed  by  purgatives,  the  avoids 
sources  of  beat,  simple  unstimulating  diet,  and  tepid  or  cold  batki 
laginous  baths  being  most  to  be  recommended.  In  the  chronic  fori 
(as  in  other  dry  eruptions)  is  of  the  greatest  service.  The  syphilitj 
is  under  the  control  of  mercury,  and  Mr.  Nayler  regards  mercnrj 
doses  £15  being  of  service  in  all  forms  of  lichen.  The  itching  is  n 
sponging  the  jmrts  with  vinegar  or  lemon-juice,  and  anointing  1 
dilute  citriue  ointment,  or  by  a  prussic  acid  lotion —  5  iss,  or  5  ij.  of 
acid  to  six  oances  ot  almond  emulsion,  or  of  rose  water  to  which 
of  liij.  potai!)S£e  may  be  added. 
Prurigo.  Prurigo  is  an  eruption  characterised  hy  its  itching  and  by  the  pi 

flattened  papules,  so  much  the  colour  of  the  skin  as  to  be  with  dittii 
ceived  in  some  cases.  The  itching  is  increfiBed  by  any  stimulant  o 
so  that  it  often  becomes  intolerable  in  bed.  It  is  often  mixed  with 
Sometimes  there  is  a  sensation  as  of  insects  crawling  over  the  ski 
micaiis.  Old  pei'sons  suffer  from  pmrigo,  \vhich  is  then  called 
and  is  often  very  obstinate.  In  younger  subjects  it  usually  disappi 
short  time.  There  ia  no  doubt  that  in  many  cases  the  complaint 
by  the  presence  of  lice,  and  such  cases  may  be  cured  at  once  by  desi 
baking  the  clothes,  and  by  free  bathing  and  the  application  of 
precipitate  ointment*  There  are  other  cases  in  which  the  prurigo 
usually  about  the  genitals  or  anus— P.  podicia,  vulvoj,  scroti,  &c. 
cases  the  designation  ia  usually  a  misnomen  Tlie  disease  should 
pruritas,  for  there  is  intolerable  itching,  so  that  the  patient  is  1 
withdniwn  from  society  by  the  impossibility  of  abstaining  from  s< 
the  part,  but  no  pimples  can  be  seen.  Prurigo  or  pruritus  is  also 
a  aeciuela  of  another  eruption,  i,e.  intolerable  itching  is  left  in  the 
which  the  previous  eruption  has  disappeared.  This  is  most  com 
eczema  and  scabies. 

The  first  principles  of  treatment  in  prurigo  are  precisely  similao? 
in  lichen.  The  patient*s  bowels  must  l>e  cleared,  bis  digestion  regnli 
all  causes  of  heat  and  irritation  avoided.  In  pruritus  ani,  vulvae, 
unnatural  condition  which  can  bo  detected  must  bo  remedied.  Tb 
sometimes  depends  on  ascarides^  or  on  fissure,  the  latter  on  the  pre43 
vascular  tumour  of  the  meatus,  or  on  the  habit  of  self-abuse.  1 
various  local  applications  are  in  use  and  appear  of  advantage ;  of 
mercurml  lotions  and  ointments,  or  lotions  of  sulphnret  of  potasai 
hatha  and  oiDtraents,  and  pnissic  acid  lotions  have  the  greatest  ro 
Whatever  is  found  beet  to  allay  the  itching  should  be  kept  lit  I 
immediate  application  when  the  patient  becomes  warm  in  bed,  and 
abstain  as  much  as  possible  from  scratching, 

SqDflnuB.  SquaraEe  or  scales  are  collections  of  dry  epithelium,  loosely  conl 

the  sul^'acent  skin,  so  that  they  may  be  easily  iiibbed  off*. 

Pitjriasi*.  The  squamouB  diseaaes  are  pityriasis  and  psoriasis.  One  form  of  | 

due  to  the  pi'esence  of  a  parasite*  has  already  been  spoken  of  aa 
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The  characteristic  of  pityriasis  is  the  smallness  of  the  scales,  like  those  of 
bran,  and  the  ease  with  which  in  most  cases  they  fall  off.  The  common 
pityriasis,  or  dandriffy  of  the  scalp  is  the  most  familiar  example  of  the  disease. 
Pityriasis  is  also  often  produced  by  the  imperfect  drying  of  the  skm,  and  then 
exposing  it  to  the  sun  or  wind.  In  these  cases  the  skin  is  often  a  good 
deal  reddened,  and  the  disease  is  then  called  P.  rubra. 

In  the  treatment  of  pityriasis  the  object  is  to  slightly  astringe  the  vessels 
of  the  skin  and  soften  the  epidermis,  protecting  the  part  from  any  irritation 
by  some  mild  ointment.  Borax  is  the  lotion  generally  used,  and  diluted 
white  precipitate  ointment.  The  hair  ought  to  be  cut  short  and  very  gently 
brushed,  and  if  it  falls  out  (as  is  very  common),  a  liniment  of  equal  parts  of 
acetum  cantharidis  and  spirit  of  rosemary  may  be  applied.  Any  demnge- 
ment  of  health  or  digestion  must  be  at  the  same  time  attended  to.  The  hair 
may  always  be  expected  to  grow  again. 

Psoriasis  is  an  exceedingly  common  disease,  both  without  and  with  Psoriasis, 
syphilis.  It  is  characterised  by  shining  white  scales  situated  on  slightly 
inflamed  portions  of  skin.  In  the  ordinary  non-syphilitic  psoriasis  these 
patches  have  no  definite  figure,  they  are  situated  mahily  on  the  coarser  parts 
of  the  skin,  chiefly  on  the  outer  sides  of  the  limbs,  the  elbows,  and  the  knees. 
Another  form  is  called  P.  guttata,  in  which  the  patches  are  very  small,  and 
seem  as  it  were  to  havo  been  dropped  or  dredged  on  the  skin.  When  the 
affected  portions  of  skin  assume  a  circular  form  the  disease  used  to  be  called 
lepra ;  by  others  this  appellation  is  reserved  for  syphilitic  psoriasis,  which  like 
other  syphilitic  eruptions,  is  prone  to  assume  a  circular  or  curved  shape,  and 
which  does  not  show  any  such  preference  for  one  over  the  other  aspect  of  the 
limbs  as  P.  vulgaris  does. 

The  other  varieties  of  psoriasis  are  of  less  importance.     When  very  ex-   Lepra, 
tensive  it  is  called  'diffusa,'   when  peculiarly   obstinate,    'iuveterata,'  &c.  Swii^jg^^ 
Psoriasis  is  often  an  accompaniment  of  struma,  and  is  habitual  with  some 
persons,  who  suffer  from  it  regularly  at  intervals. 

The  syphilitic  variety  requires  mercury  in  some  form.  It  is  a  secondary 
eruption  in  most  cases,  and  is  usually  rapidly  cured  by  fumigation.  In  non« 
syphilitic  cases  the  great  remedy  is  arsenic,  which  should  be  pushed  till  the 
characteristic  effects  of  the  poison  begin  to  be  manifested,  or  arsenic  may  be 
exhibited  in  combination  with  mercury  as  in  Donovan's  solution.  In  cases 
which  are  not  cured  by  arsenic,  cantharides  or  pil.  picis  may  be  tried,  and 
copaiba  is  said  sometimes  to  succeed.  Tar  in  some  form  is  the  best  local 
application,  as  the  unguentum  picis,  or  the  Barbadoes  tar.  Sulphur  baths 
and  vapour  baths  are  also  oft<en  useful. 

Tubercles  are  pimples  on  a  larger  scale,  i.e.  solid  hard  elevations  of  the  cutis.  Tuber- 

The  tuberculous  diseases  are  of  the  most  varied  clinical  characters.    They  *"'***• 
are  acne,  lupus,  molluscum,  elephantiasis,  framba?sia,  and  keloid.     Cancer  is 
sometimes  added,  which  indeed  forms  tubercles  in  the  skin  in  some  rare 
cases,  but  cannot  properly  be  classed  as  a  skin  disease. 

In  acne  the  tubercles  are  caused  by  obstruction  of  the  sebaceous  follicles  Acne, 
and  effusion  into  tbe  skin  around  them.  Suppuration  often  occurs  at  the 
apex  of  the  tubercle,  constituting  acne  simplex  vel  punctata,  so  frequently 
seen  on  the  neck,  face,  and  shoulders,  intermixed  with  black  points,  which 
are  the  orifices  of  tbe  sebaceous  follicles,  from  which  a  wormlike  mass  of 
secretion  may  be  pressed,  which  is  popularly  regarded  as  a  parasitic  animal, 
and  which  does  often  contain  a  microscopic  parasite,  the  acarus  foUiculorum. 

In  acne  indurata  the  hardening  and  thickening  around  the  tubercles  is 
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fin^rs  And  toes  shrtTel  and  drop  off^  and  the  [mtient  asitially 
exhanHtiog  diaease,  aa  diarrhcea  or  dj»enteiy.  In  the  other 
or  le8g  pain  in  the  part  and  dintarbance  of  health,  irregnhtr  dtj 
patches  of  skin  are  seen,  which  become  covered  with  gsmnll  tuberd 
face,  palate,  ejes,  and  larynx  are  afiected^  and  ulcerate ;  and  the 
natially  sinka  gradually,  or  dies  snddenly  from  laryngeal  gymptoms. 
can  Re  of  the  malady  is  unknown ;  nor  does  any  treatment  appear 
The  dtHease  \h  plainly  proved  not  to  he  contagious.  Dr.  Vandkye  Cart 
pnbiishod  (in  the  *  Transactions  of  the  Med.  and  Phys.  Soc.  of  Bombw 
in  vols.  xiii.  xir.  of  those  of  the  Path.  Soc.)  some  very  interesting 
showing  the  atropliied  condition  of  the  sensory  nerves  in  leprosy, 
disease  is  hot  seen  in  this  country,  and  is  more  a  medtcal  than  a  e 
affection,  it  is  nn necessary  to  dwell  on  it  here. 

The  elephantiasis,  which  we  are  called   upon   to  treat  surgically 
country,  is  that  which  is  called  K*  Arabam,  or  Barbadoes  leg.     It 
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the  lower  extremity  or  in  the  genitals,  and  no  doubt  originates  ^poi^^H 
in  this  country,  though  it  is  not  prevalent  to  any  extent^  in  fact  is  fl[^| 
from  some  caose  of  obstructed  circulation.  In  the  leg  the  linib 
eiiorraously,  mainly  from  hypertrophy  of  the  cellular  tissue  j 
becomes  hard,  thick,  and  warty,  and  in  some  casea  distinct  tubercles 
veloped  upon  it.  It  cracks  and  aleeratcs,  and  sometimes  the  toea  d 
In  many  eases  (at  least  in  the  tropical  disease)  there  are  intermitteat  ( 
of  fever,  and  in  the  opinion  of  some  experienced  practitioners  the  dij 
a  raalarious  origin.  In  other  cases  it  seems  to  be  venereal.  In  some  C 
appears  to  be  connected  with  lymphatic  fistula.  I  have  at  present  a  | 
under  my  care,  labouring  under  elephantiasis  of  the  labia  and  thigh,  in 
dnring  the  febrile  paroxysms  clear  fluid  displaying  lymph-corpuscles 
the  raicroHCOpe  exudes  from  minute  openings  in  the  groin  and  vutv^ 
treatTnont  of  f]L'pbantia«is^  a.s  far  lis  I  have  seen,  has  not  been  V( 
fill.  The  si/.e  of  the  litnb  may  be  much  reduced,  eKpecially  in  receml 
careful  presauro  and  the  application  of  mercurial  lotions  and  ointmei 
by  iodine,  with  the  atlministi'ation  of  hiniodide  of  mercury  in  small 
but  I  Iwlieve  that  tbo  disease  generally,  if  not  always,  reappears^ 
ligature  of  the  main  artery  of  the  limb  was  practised  liy  Dr.  Carnocli 
New  York,  and  spoken  of  at  first  as  universally  successful ;  but  si: 
more  oxt^^nded  trial  in  this  country  it  has  been  so  clearly  shown  thi 
benefit  which  fitllows  the  opemtion  is  in  moat  cttscs  but  temporary  as  to 
it  pmbablc  thnt  it  always  is  so,  and  that  the  operation  ought  only  to  b 
sidered  in  the  light  of  an  experiment^  which  failing,  amputation  of  tbf 
is  indicati'ti.  Considered  in  that  light,  it  may  be  justifiable  to 
femoral  aHi-ry.  Failing  this,  when  the  enlargement  makes  the  patient 
intolerable,  it  mtist  be  removed,  whether  the  leg,  the  scrotum,  or  the 
and  labia  are  the  seat  of  the  disease  (see  p.  805). 

Keloid  tumours,  as  n.snally  seen,  are  developed  in  sears;  and 
spoken  of  them  on  a  former  page  (see  p»  387).  Dr.  Addison  has  appln 
sjime  name  to  a  condition  which  he  calls  *true  keloid,'  but  which  is  pel 
different  from  the  flattened  tumours  (like  gigantic  tubercles)  whici 
from  the  cicatrices  of  bums,  floggings,  and  other  extensive  and  **lowly'h 
injorica,  Addison's  keloid  iti  not  a  tumour  at  all,  but  a  patch  of  hide- 
skin  in  which   the  skin   fascia  aiid   muscles  are  adherent  togethc 
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Of  frarabaDsia,  or  yaws,  I  will  merely  say  that  it  is  a  highly  contagious   Framb»- 
omption  of  red  tubercles,  soon  ulcerating,  which  affects  chiefly  the  negroes  ""** 
in  the  West  Indies,  but  has  been  seen  in  remote  parts  of  Scotland  and 
Ireland. 

I  need  only  enumerate  the  maculsB,  or  permanent  stainings  of  the  skiu.  Macula. 
None  of  these  affections  come  under  the  treatment  of  the  surgeon  ;  and,  in 
fact,  they  are  hardly  under  the  dominion  of  any  treatment.  They  are  the 
*  bronzing '  of  the  skin  connected  with  the  degeneration  of  the  suprarenal 
capsules  found  in  Addison's  disease ;  the  *  inoles,^  or  congenital  deposits  of 
pigment,  which  are  so  often  found  covered  with  hair,  and  which  are  liable 
occasionally  to  degenerate  into  epithelioma ;  the  silver-stain^  or  lividity  of 
the  surface  which  is  found  in  persons  who  have  taken  nitrato  of  silvel? 
internally  for  a  long  time ;  and  the  want  of  pigment  which  when  universal  is 
called  *  albinism,'  and  when  localised  in  patches  '  vitiligo.^ 

The  only  other  disease  of  the  skin  which  I  think  it  worth  while  to  men-  Xerodenna. 
tion  is  the  malformation  which  consists  in  the  imperfect  development  or  ^chthyoMs. 
entire  absence  of  the  sweat  glands  and  ducts,  which  produces  the  condition 
named  ichthyosis,  a  condition  characterised  by  the  collection  of  dry  scales 
over  a  part  or  the  whole  body ;  congenital  in  the  worst  cases,  in  others 
occurring  in  later  life,  as  after  the  cessation  of  the  catamenia.  I  merely 
mention  the  subject  here  in  order  to  caution  the  reader  not  to  confound 
pityriasis  or  psoriasis  with  this  affection,  which  is,  as  ^r.  Nayler  says, 
rather  a  malformation  than  a  disease  of  the  skin  ;  and  which  is  sufficiently 
distinguished  from  those  diseases  by  its  history  as  well  as  by  the  appearance, 
for  in  ichthyosis  it  is  not  merely  the  scaly  eruption,  but  also  the  thickening 
and  dryness  of  the  skin  which  constitute  the  morbid  state. 

I  must  now  turn  to  the  affections  of  the  appendages  of  the  skin.  The  PUca 
only  distinct  disease  which  affects  the  hair  is  Plica  polonica — a  matted  state  Pol<>»**c*- 
of  the  hair  of  the  scalp,  and  in  rarer  cases  of  other  parts  of  the  body,  met 
with  in  Poland  and  the  neighbouring  countries.  The  matted  hairs  are  stuck 
together  by  a  glutinous  material  in  which  foreign  substances  are  found,  and 
in  old-standing  cases  a  fungus.  The  exact  nature  of  the  affection  is  not 
known.  Most  authors  now  adopt  Hebra*s  explanation  that  it  is  due  to 
eczema  or  some  other  skin  affection  long  neglected. 

Corns  are  elevations  of  the  epidermis  formed  by  intermittent  pressure  Corna. 
which  acts  as  an  irritant  and  produces  inflammatory  effusion.  Continuous 
pressure,  on  the  contrary,  causes  absorption.  Corns  are,  for  obvious  reasons, 
usually  found  on  the  feet,  though  they  may  grow  on  any  part  which  is 
irritated  in  a  similar  way,  as  on  the  fingers  of  tailors,  musicians,  or  rowers ; 
but  it  will  be  sufficient  to  speak  of  the  ordinary  corns  of  the  feet.  They 
are  either  hard  or  soft,  the  first  being  seated  on  the  dorsum  or  more  rarely 
the  plantar  aspect  of  the  toes  and  feet,  and  cpnsisting  of  thickened  and 
heapcd-up  epidermis  ;  the  com  sometimes  when  it  has  lasted  long  producing 
absorption  of  the  true  skin,  and  then  often  having  a  bursa  below  it.  They 
are  peculiarly  liable  to  form  on  toes  deformed  by  the  pressure  of  ill-fitting 
boots.  They  cause  a  good  deal  of  pain  in  walking,  and  sometimes  lead  to 
more  serious  mischief^  as  to  lateral  curvature  from  the  unequal  use  of  the 
limbs.     Or  suppuration  may  occur  in  the  bursa,  or  in  the  cellular  tissue 
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beneath  the  com,  nnd  this  may  sprtjad  bo  deeply  afi  to  open  the  articSl 
or  expose  the  bone  below,  and  then  may  spread  to  the  other  Burface 
foot,  oonstitating  the  *  mal  perforant  da  pied '  of  French  authors. 
corns  form  between  the  toes,  and  bear  a  greater  resemblance  to  w; 
siBting  often  of  enlarged  papillie  ensheathod  by  epidermis*  They  oi 
to  some  size  and  then  give  rise  to  great  annoyance,  and  they  may  ini 
and  suppnratG  aa  hard  corns  do.  Another  variety  which  also  be4 
oertam  resemblance  to  warts  is  the  fibrous  corn^  sometimes  seen  on  iha{ 
of  the  foot,  and  formed  of  the  pH pillar  of  the  skin  oavered  with  epidi 
These  are  often  acutely  painfnl,  nnd  from  their  position  altog'ether  h: 
the  patient  fi*om  active  exercise. 

The  treatment  of  corns  in  all  their  stages  or  forms  mast  commcno© 
correcting  any  defect  in  the  boots  and  with  drawing  the  parts  from  p: 
which  can  bo  managed  if  necessary  with  a  *  corn-plaister  ' — a  piece  of 
plaistcr  with  a  hole  in  it  to  receive  the  corn.  The  hardened  epidenni* 
be  gradually  rabbed  down  with  glacial  acetic  acid  or  with  nitrate  of 
applied  after  the  outer  hard  part  of  the  com  has  been  pared,  or  -with  a 
hie ;  or  the  cuticle  may  be  softened  hy  the  application  of  strong'  a]lG 
The  chiropodista  euro  corns  by  cautiously  digging  round  the  thicl 
epidermis  till  it  can  be  turned  out  of  the  hole  which  it  has  formed  ii 
cutis,  which  they  called  extracting  the  root  of  the  com.  When  euppni 
forms  bonDatli  a  corn  the  little  abscess  should  be  opened  at  once,  and 
tlie  corn  will  often  fall  off  altogether*  When  the  com  forms  on  the  hiM 
a  bent  toe  it  cannot  probably  bo  cured  till  the  tt^e  is  straightened. 
corns  may  generally  be  cured  by  keeping  the  toes  apart  with  a  pi 
cotton-wool,  and  steeping  the  corns  in  acetic  acid  or  dusting*  them 
oxide  of  zinc,  pure  or  mixed  with  pulv.  aomginis. 

In  the  perforating  disease  I  have  seen  such  extensive  dcnndation 
metfl-tarsal  bone  in  both  feet  that  I  was  compelled  to  excise  the  b 
before  the  patient  could  be  restored  to  activity. 

Bunion  ha^  boon  spoken  of  on  p.  408. 

Warts  are  collections  of  hyportrophied  papillte  covered  with  eplthel 
and  sometimes  hardened  on  tlie  surface  by  friction  and  exposni^e.  The 
situated  very  commonly  on  children's  hands,  and  occasionally  on  other 
of  the  body.  Tbe  verruca  digitata  or  branching  wart,  which  forms  i 
times  on  the  scalp  in  women  ;  the  sub-nngual  waiia,  which  form  beloir 
at  the  aide  of  tbe  nails,  and  am  very  painfa! ;  and  tlio  verruca  conflu 
which  a  crop  of  small  warts  collect  into  a  mass  on  the  back  of  the  han 
arm,  or  on  the  neek  and  thorax,  so  that  the  skin  resemblea  coarse  plush 
varieties  which  deserve  special  mention  on  account  of  the  desimhili 
eratiicatJDg  them  at  once. 

The  warts  which  occur  from  venereal  causes,  and  which  are  very  eon 
on  the  female  genitals,  and  to  a  less  extent  on  the  male,  are  dne  to  the 
tation  of  discharge  retained  in  contact  with  the  skin  or  mucons  niembi 
They  often  spread  over  a  large  surface  and  attain  a  considerable  size.  T! 
which  are  truly  called  warts  consist  of  epithelium  and  papillie  only. 
condylomata  are  masses  often  of  very  large  size,  consisting  of  all  the 
turt*s  of  the  skin  hypertrophied,  aometimes  to  an  eoormons  extent, 
covoTtxl  with  a  copious  warty  growth. 

Otlier  warts,  which  are  ilue  to  the  irritation  of  morbid  finids, 
dissoctiitn- warts  or  *  verrnem  necrogenicm/  which  are  found  ooeasiutial 
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the  hands  of  dissectors  and  morbid  anatomists.  Sometimes  this  irritation 
produces  not  exactly  a  wart,  but  a  condition  of  skin  marked  by  a  thickening 
of  all  its  tissues,  and  especially  perceptible  around  the  hair-follicles. 

Chimney-sweep's  cancer  is  sometimes  spoken  of  as  a  kind  of  wart  pro- 
duced by  the  irritation  of  soot,  and  certainly  it  commences  with  a  warty  or 
papillomatous  growth  on  the  surface  of  the  skin ;  but  at  the  time  we  gene- 
rally see  it  the  deposit  of  epithelioma  extends  far  beyond  the  papillary 
structure. 

No  cause  is  known  for  the  common  warts.  They  appear  and  disappear 
in  the  most  capricious  manner.  The  venereal  warts  are  no  doubt  contagious, 
and  this  is  popularly  believed  of  the  common  warts,  and  especially  of  the 
blood  from  them,  but  without  any  proved  foundation.  In  some  rare  cases 
warts  may  become  the  seat  of  epithelial  cancer,  and  they  may  in  others  prove 
the  starting-point  of  horns,  but  usually  they  are  merely  a  disfigurement. 
They  may  be  removed  by  thoroughly  soaking  them  in  nitric  acid  or  the  acid 
nitrate  of  mercury  or  glacial  acetic  acid  or  perchloride  of  iron,  or  by  repeated 
applications  of  stick-caustic.  I  have  personal  experience  of  the  efficacy  of 
the  acid  nitrate  of  mercury  in  the  verruca  necrogenica.  The  venereal  warts 
must  be  treated  by  scrupulous  cleanliness,  by  the  application  of  the  strong 
liquor  plumbi,  and  by  a  mercurial  course  if  other  secondary  symptoms  are 
present,  or  they  may  be  removed.  When  large  condylomatous  masses  exist 
it  is  necessary  to  remove  them ;  and,  as  much  hsBmorrhago  may  take  place 
in  such  operations,  it  seems  better  to  avoid  the  knife,  if  possible,  and  effect 
their  removal  with  the  ecraseur  or  the  elastic  ligature. 

Horns  are  occasionally  seen  growing  from  the  surface  of  the  body  in  Horns, 
various  parts.     They  originate  either  in  accumulated  sebaceous  secretion,  or 
from  overgrowth  of  the  epithelium,  or  from  overgrowth  of  the  nails,  or  ftt>m 
the  hardening  and  continued  ^px)wth  of  a  wart.^ 

The  whole  horn  must  be  removed,  and  if  there  is  a  sebaceous  cyst  at  the 
bottom  this  is  also  to  be  cut  out. 

A  common  boil  or  furuncle  is  an  inflammation  of  the  skin  and  cellular  BoUb. 
tissue,  limited  to  a  very  small  extent,  and  containing  in  its  interior  a  small 
slough  of  cellular'  tissue  called  the  core  of  the  boil.  Another  kind  of  boil, 
however,  called  a  *  blind  boil,'  is  less  defined  or  limited,  and  contains  little 
if  any  core.  The  common  boil  increases  in  size  and  painfulness  for  a  day  or 
two,  forming  a  red  angry  lump  in  the  skin,  and  then  bursts,  and  the  core  or 
slough  presents  at  the  opening.  This  is  drawn  out,  or  gradually  makes  its 
own  way,  and  then  the  inflammation  and  swelling  rapidly  subside  and 
healing  soon  follows.  In  some  cases  the  furuncular  inflammation  gradually 
subsides,  and  the  patient  recovers  without  any  suppuration.  This,  however, 
is  not  often  seen  in  acutely  painful  boils. 

In  blind  boils,  after  some  days  of  pain  and  inflammation  a  vesicle  or  a 
superficial  pustule  forms,  and  then  the  hardening  gradually  recedes  ^nd  finely 
disappears. 

The  causes  of  boils  are  very  numerous.  Locally  they  may  be  caused  by 
dissecting-room  poisons,  and  perhaps  by  other  morbid  matters  applied  to  the 
skin  ;  but  in  the  great  majority  of  cases  the  cause  is  constitutional,  and  con- 
sists in  some  error  of  diet,  some  lowering  influence,  as  parturition,  or  some 

'  See  T.  Smith,  in  '  Syst.  of  Surg.,'  2nd  ed.  vol.  v.  p.  442. 
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diatiirbunce  of  health  from  clinmtic  caaaes.  The  surgical  im|H)rtanc0 
boil  is  usually  tritling,  but  the  remote  cause  shouhl  be  carefally  mvesti 
for  the  constant  recui*runce  of  a  crop  of  boils — no  infrequent  event — ifl 
soriocLs  annoyance  und  sometimes  even  a  source  of  danger.  The  pi 
eugar  in  the  urine  is  sometimes  associated  with  the  appearaocu  of  \kA 
carbuncles,  often,  as  it  seems,  as  a  cause,  and  sojiietimos,  as  is  said, 
eflect  of  the  boil,  tlioagh  this  seems  doubtfuh 

The  general  treatment  is  therefore  of  more  importance  than  the  loci 
this  should  as  a  general  rule  lie  tonic,  due  attention  being  paid  to  cl 
out  the  bowels.  Bark  and  quinine,  with  acid,  are  the  tonics  usually 
with  wine  and  good  Iboti.  Surgically  little  should  be  done.  In  the 
stage  it  is  said  that  caustics,  as  strong  liquor  ammonia3,  the  acid  nitl 
mercury,  or  pure  liquor  potassie,  may  pre'vent  siipjinration  ;  but  th 
Mr.  T.  Smith  says)  api>oar8  to  be  successful  usually  only  in  blind 
which  probably  would  never  have  suppurated  in  any  case.  In  gem 
less  the  patient  is  teased  with  local  applications  the  better.  A  small  jK 
with  a  little  laudanum  in  it  is  the  best  application,  and  when  suppt 
has  formed,  a  tolerably  froe  incision.  A  tliousaud  tlomeistic  I'eme^lies 
use,  which  probably  arc  alJ  inert  except  so  far  as  they  relax  tension  h^ 
and  moistui-e. 

Cftrbuudc,  Carbuncle  is  a  name  given  to  a  api^eading  inflammation  of  the  i 

tissue,  involving  also  the  skin  which  covers  it,  having  a  considerable 
blanoe  to  boil,  as  it  tends  to  rapid  sloughing  of  the  cellular  meralirana 
unlike  bt»il,  not  limited  by  any  definite  boumhiry,  and  often  spreading 
enoniions  size.  The  disease  commences  with  hardness  and  pain  in  thi 
dusky  redness  of  the  skin  covering  the  intluratetl  tissue,  and  often 
constitutional  affection,  low  fever,  and  much  depression.  Soon  the 
skin  gives  way  in  numerous  places,  and  the  slougb  is  exposed.  U  ti 
mus  a  favoiirablo  course  the  intlaeimatiou  wtops,  the  skin  between  a 
the  openings  sloughs  to  a  greater  or  less  extent,  so  as  to  permit  the 
of  the  slough  of  the  cellular  ti^sae,  Emd  very  commonly  the  skm  perif 
the  whole  area  of  the  disease.  Thus  a  healthy  nicer  is  left,  which  grai 
in  the  ordinary  way.  When  the  disease,  on  the  other  hand,  tends  to 
the  carbuncle  goes  on  spreading^  the  fever  increases,  the  patient  b« 
delirious  and  comatose,  and  ^les  probably  with  symptomB  of  blood- poi 
and  secondary  absceases.  The  chief  causes  of  death  in  carbuncle  are 
and  astheniar  A  very  common  situation  for  carbuncle  is  on  the  nape 
neck  or  between  the  shoulders.  The  disease  is  far  more  common 
than  in  women. 

Thp  objects  of  treatment  are  to  stop  the  spread  of  the  inflammal 
allay  fever,  and  to  support  the  patient's  strength.  Carbuncle  is  a 
which  occTirs  chiefly  in  persons  broken-down  either  by  high  living, 
some  constitutional  aflection,  as  gout,  diabetea,  or  kidney  disease, 
few  of  thp  sufferers  from  it  can  bear  anything  like  lowering  trcatmi 
do  they  bear  well  any  shock  or  hajinorrhage.  There  are  three  main  p 
local  treatment :  1.  To  make  a  crucial  incision,  taking  care  to  oatj 
knife  into  healthy  tissues  both  at  the  borders  and  at  the  base  of  tl 
banclo.  This  is  an  oflTectual,  but  a  very  severe,  meaanr©  when  the  cat 
is  of  great  extent,  as  it  cannot  be  canned  out  without  a  good  deal  of 
ing  at  the  time,  and  secondary  haemorrhage  is  very  common.  I 
thorough  application   of  caustic   potash  is   usually   equally   efBcaci 
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relieving  the  pain  and  checking  the  spread  of  the  sloughing,  without  any 
drawback  from  either  shock  or  hasmorrhage.  When  the  skin  has  not  given 
way  the  caustic  is  freely  rubbed  on  it  till  a  slough  has  formed,  or  (better) 
the  skin  is  divided  with  a  scalpel  to  insert  the  caustic.  A  small  piece  of  the 
caustic  should  be  put  in  and  allowed  to  remain,  and  if  the  carbuncle  is  very 
large,  this  must  be  done  at  several  points.  3.  In  many  of  the  less  severe 
cases  neither  of  these  measures  are  necessary.  The  carbuncle  may  be 
covered  with  a  warm  poultice  and  left  to  slough  out. 

In  choosing  one  of  these  three  plans  of  treatment,  perhaps,  the  best  rule 
is  to  take  into  account  the  amount  of  pain,  the  extent  of  the  disease,  and 
the  condition  of  the  patient.  In  a  healthy  man  suffering  grievous  pain 
from  a  rapidly  extending  carbuncle  of  no  great  size,  the  treatment  by  in- 
cision may  be  preferable ;  ^  but  in  large  carbuncles  on  unhealthy  subjects, 
and,  in  hct,  in  all  ordinary  cases,  I  have  no  doubt  that  the  treatment  by 
caustic  potaah  is  the  best.  The  expectant  treatment  I  should  myself  reserve 
for  cases  in  which  I  saw  reason  to  think  that  the  progress  of  the  disease  had 
ceased  before  the  patient  presented  himself.  At  the  same  time  the  expectant 
treatment  is  that  which  is  recommended  by  the  high  authority  of  Sir  J. 
Paget  and  Mr.  Le  Gros  Clark.  Sir  J.  Paget  entirely  rejects  the  treatment 
by  incision,  and  he  dissuades  all  administration  of  stimulants  or  of  any 
medicine  except  opium  when  the  disease  is  attended  with  much  pain,  and 
especially  dissuades  confinement  to  bed,  or  to  the  house,  believing  that  fresh 
air  is  very  conducive  to  the.  patient's  recovery,  and  that  nothing  is  really 
needed  beyond  keeping  the  part  clean  and  av9iding  the  contact  of  the  dis- 
charge with  the  neighbouring  integument,  which  should  be  protected  by  a 
circular  piece  of  some  unirritating  plaister.  The  idea  that  carbuncle  is  in 
itself  a  dangerous  affection  he  utterly  repudiates,  believing  that  the  few 
persons  who  die  with  carbuncle  under  the  expectant  treatment  die,  not  of  the 
carbuncle,  but  of  some  of  the  visceral  diseases  which  often  precede  it,  and 
that  any  danger  which  might  have  attended  the  malady  when  the  treatment 
by  incision  was  in  vogue  was  really  caused  by  that  treatment.* 

It  is  customary  in  surgical  text  books  to  notice  the  plans  of  treating 
carbuncle  by  subcutaneous  incision,  as  recommended  by  Mr.  French,  or  by 
pressure,  as  Dr.  0*Ferrall  ?  prescribed.  I  think,  however,  that  I  am  correct 
in  saying  that  they  have  been  found  less  efficient  than  the  plans  above  men- 
tioned, and  have,  therefore,  fallen  into  disuse. 

There  is,  however,  one  species  of  carbuncle  which  is  undoubtedly  very  Facial  car- 
fatal.  I  mean  those  "which  form  on  the  lips  and  face,  usually  in  young  ^^^^ 
men,  and  which  have  been  regarded,  though  apparently  erroneously,  aa 
malignant  pustule.  These  rapidly  fatal  cases  are  seen  almost  exclusively  in 
young  persons  from  fifteen  to  twenty-one,  and  Sir  J.  Paget  says  that  out  of 
fifteen  cases  he  has  seen,  only  one  recovered.  The  disease  'conmiences  ^t 
one  spot,  inflammation  of  the  whole  lip  follows  and  spreads  to  the  face,  and 
then  disease  of  the  lymphatics  ensues,  with  pyaemia  as  its  consequence.' — 
Paget.  At  the  commencement  of  the  disease  it  is  impossible  to  distinguish 
it  from  the  ordinary  carbuncle  which  does  sometimes  attack  the  face,  though 
the  occurrence  in  a  young  healthy  adult  should  always  excite  apprehension. 
Sir  J.  Paget,  who  was  at  one  time  inclined  to  deny  the  identity  of  this 

*  Speaking  for  myself,  I  muat  allow  that  it  is  many  years  since  I  haye  thus  incised  a 
carbuncle. 

«  See  Paget,  '  On  the  Treatment  of  Carbunde/  '  Clin.  Lect./  p.  262. 
»  'Dublin  Hosp.  Gazette/  1868. 
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Malignant 
pustule. 


Chilblains. 


Malignant  pnstnle,  or  *  charbon,'  is  a  disease  c 
subject  from  horbivorons  animals,  nsnallj  cattle ; 
be  the  source  of  the  infection  when  suffering  from 
as  *  the  blood/  'joint-murrain,*  or '  quarter-evil.* 
a  very  bad  one,  since  one  of  the  characteristic  fee 
pus  never  forms  at  the  part  inoculated.  The  tu 
pustule  is  '  at  first  a  red  spot,  then  a  vesicle,  thei 
swelling  beneath,  surrounded  by  a  diffused  and* so: 
central  eschar,  and  a  secondary  formation  of  vee 
Very  striking  features  in  the  disease  are  the  rema 
pain,  the  little  increase  in  the  temperature  of  tl 
slough,  the  absence  of  pus,  and  the  fact  that  the  d< 
from  the  surface  to  the  deeper  parts,  and  not  in  i 
carbuncle  or  abscess.  The  complaint  is  prone  i 
fatal  form  of  septicaemia,  in  which  the  post-mort 
seen  in  the  alimentary  canal,  as  in  the  third  form  of 
p.  31.  The  indications  of  treatment  are  to  deal 
some  active  caustic  as  early  to  possible  in  the 
stitutional  symptoms  have  set  in.  But  the  diseas( 
often  in  this  country,  is  certainly  not  often  recogni 
would  be  to  make  sure  of  the  diagnosis  in  time. 

Chilblain  is  an  affection  especially  of  childhooc 
to  children.  Men  saffer  from  it  far  less  than  worn 
in  inflammation  of  the  skin,  often  proceeding  U 
blains),  and  oven  in  some  oases  to  gangrene; 
peculiarity  that  the  chilblains  are  liable  to  perio 
generally  in  the  afternoon,  or  after  dinner,  some 
bed.  Chilblains  appears  to  be  directly  caused  m 
than  by  the  immediate  action  of  the  cold  itself 
exposed  parts  of  the  body — the  hands,  the  lobes  < 
nose,  and  particularly  the  feet,  where  the  circulati 
persons  chiefly  affected  are  those  whose  hands  anc 
cold  and  livid  from  slisrht  causes. 
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by  a  mixture  of  two  ounces  of  collodion,  six  drachms  of  Venice  turpentine, 
and  three  drachms  of  castor-oil ;  or  tender  chilblains  that  do  not  itch  may 
be  covered  over  by  adhesive  plaister  spread  upon  kid  or  chamois  leather.*  ^ 
Itching  may  be  relieved  by  mustard  baths,  or  by  rubbing  with  snow.  Vesi- 
cated chilblains  may  be  coated  with  collodion  and  castor-ioil.  For  the  ulcers 
a  dressing  of  poultice  and  Friar's  balsam,  or  of  balsam  of  Peru,  may  be 
recommended. 

The  nails  are  liable  to  many  disorders,  of  which  it  will  be  enough  to 
enumerate  the  following  : — 

Onychia,  or  onychia  maligna,  is  a  peculiar  form  of  foul  ulceration  around  Onychia, 
the  nails  in  childhood,  originating  in  a  crush  of  the  end  of  the  finger,  which 
seems  to  loosen  the  connection  between  the  nail  and  its  matrix.  The  end  of 
the  finger  becomes  unusually  enlarged,  red,  and  congested,  and  the  nail  is 
thinned,  blackened,  and  separated  from  the  soft  parts  by  a  very  foul  ulcer 
running  like  a  crescent  across  the  finger.  This  ulceration  may  go  on  till 
the  phalanx  is  exposed  and  mortifies,  or  till  the  joint  becomes  involved.  The 
remedy  consists  in  removing  the  nail,  if  loose,  with  a  pair  of  forceps,  dressing 
the  ulcer  with  an  arsenical  lotion  (liq.  potass,  arsenit.  3ij.  aquas  |i,),  or  with 
blackwash,  and  attending  to  the  state  of  the  general  health. 

The  toenails,  and  sometimes  those  of  the  fingers,  are  affected  in  con-  S^vphilitic 
stitutional  syphilis.  There  is  ulceration  beneath  the  nail  as  in  onychia  ^^^^ 
maligna ;  but  unaccompanied  by  the  peculiar  fostor  of  that  disease,  and  not 
attended  with  so  much  swelling  of  the  soft  parts.  There  are  the  cracks 
between  the  toes  (rhagadcs)  which  are  so  often  formed  in  syphilis,  and  most 
probably  other  marks  or  remains  of  constitutional  syphilis.  It  is  a  late 
symptom,  generally  in  the  tertiary  stage,  and  yields  rapidly  to  local  mer- 
curial treatment  (fumigation  or  black  or  yellow  wash),  and  large  doses  of 
iodide  of  potassium. 

Psoriasis  of  the  nails  occurs  either  as  a  syphilitic  or  spontaneous  affection ;  Psoriasis  of 
in  the  latter  case  it  seems  that  a  parasite  like  that  of  ringworm  is  sometimes  ^  ° 
present.*  The  nail  becomes  partly  separated  from  the  soft  parts,  and  its 
layers  heaped  up  on  each  other,  like  the  scales  of  an  oyster  shell,  much  in 
the  same  way  as  the  scales  of  epidermis  arc  heaped  up  in  psoriasis  of  the 
skin.  It  is  a  troublesome  affection,  which  must  be  treated,  if  syphilitic,  by  a 
prolonged  but  mild  mercurial  course  ;  if  non-syphilitic  by  arsenic.  Locally 
Mr.  T.  Smith  recommends  rubbing  ofl*  the  superfluous  scales  gently  with 
glass  or  fine  sand-paper,  or  the  application  of  dilute  acetic  acid,  and  dressing 
'the  margin  of  the  nail  at  night-time  with  a  mixture  of  white  precipitate  and 
tar  ointment. 

Ingrowing  toe-nail  is  a  very  troublesome  affection,  and  causes  incon-  Ingrowing 
venience,  by  preventing  active  exertion,  far  out  of  proportion  to  its  apparent  *<^"*"* 
gravity.  It  occurs  from  pressure  of  the  toes  together,  whereby  the  outer 
edge  of  the  nail  of  the  great  toe  becomes  imbedded  in  the  skin,  and  this 
pressure  gradually  produces  ulceration,  leading  to  the  formation  of  a  crop  of 
irritable  and  painful  granulations  at  the  margin  of  the  ulcerated  part.  The 
imbedded  portion  of  the  nail  is  often  cut  away  by  the  patient  or  by  some 
one  whom  he  consults ;  but  this  is  only  a  palliative,  and  often  not  even  that> 
for  the  pressure  still  continues  to  act,  and  the  newly  cut  edge  of  the  nail  is 
sometimes  even  more  irritating  than  before. 

'  T.  Smith,  •  Sjst.  of  Surg./  vol.  v.  p.  475. 

*  Hilton  FagRe,  in  •  Path.  Trans.,'  vol.  xxi.  p.  407. 
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AvoliioD  of 
the  nail. 


The  principles  of  ix-eatment  are  twofold.  The  most  imporfcant  is  t 
lieve  the  toes  from  all  pressure  by  the  nse  of  proper  boots,  or  eyen  < 
apparatus  to  disengage  the  toes  and  prevent  them  from  compressing 
other. 

Then  thd  ingrown  nail  must  be  disengaged  from  the  flesh.  Tl 
effected  by  raising  the  buried  edge.  A  little  lint  is  to  be  tucked  in  bet 
the  nail  and  the  flesh,  the  centre  of  the  nail  being  if  necessary  scrape 
notched  in  order  to  allow  its  side  to  be  raised  more  easily.  The  iiri 
granulations  are  to  be  repressed  by  dusting  them  with  the  oxide  of  zii 
by  the  use  of  the  nitrate  of  silver  in  stick. 

Finally,  there  are  niany  cases  where  the  removal  of  the  nail,  thouj 
believe,  it  is  never  actually  necessary,  is  very  expedient.  For  thougl 
doubt,  by  dexterity  and  patience  the  complaint  can  always  be  cured,  yet 
patient  will  be  deprived  of  the  power  of  active  exercise  for  a  long  tin 
that  in  severe  or  long-standing  cases  it  appears  on  the  whole  better  to  rei 
the  nail  under  anaesthesia.  The  sharp  point  of  a  strong  pair  of  sci 
being  driven  beneath  the  middle  of  the  nail  down  to  its  root,  each  hj 
torn  out  with  a  stout  pair  of  forceps.  In  a  day  or  two  the  patient  can 
about,  the  sore  being  protected  with  a  little  cotton-wool  to  preveni 
friction  of  the  shoe,  and  the  gipanulations  will  have  disappeared  before 
ndil  grows,  again. 
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CHAPTER  XUV. 

MINOR   AND   OPERATIVE   SURGERY. 

MINOR  SURGERY. 

The  subject  of  minor  sorgery  will  comprise  bandaging,  the  making  of 
splints,  sutares  and  their  application,  counter-irritation  and  cauteries,  blood> 
letting  and  vaccination. 

The  essence  of  success  in  bandaging  is  to  apply  the  bandage  so  as  to  Bandaging, 
cover  the  whole  surface  with  it,  and  to  make  equable  pressure  over  the  whole 
sufficient  for  the  purpose  in  hand,  but  never  so  severe  as  to  produce  oedema 
of  the  part  below,  still  less  to  cause  sloughing  of  the  skin.  A  bandage  is 
made  usually  of  linen  or  calico,  for  some  purposes  flannel  is  more  convenient, 
and  occasionally  elastic  webbing  may  be  used,  but  this  requires  more  care  in 
its  application,  since,  if  it  is  stretched  too  much  whilst  it  is  applied,  its  recoil 
may  easily  produce  more  pressure  than  is  safe.  The  bandage  is  generally 
rolled  up  into  a  single  roller  (Fig.  381)  sometimes  into  a  doublc«-headed 

roller  (Fig.  385)  the  ban- 
dage  being  rolled  up  from 
both  ends  to  the  middle. 

Bandages  are  spoken 
of  as  simple  or  continu'* 
ous,  and  compound.  The 
continuous  bandages  are 
best  exemplified  by  those 
of  the  leg  and  arm  (Figs. 
381,  382).  These  ban- 
dages,  which  are  carried 
continuously  up  the  limb, 
^    ,„,    ^^  ,    ^  are  thence  called  'spiral.'   Spiral 

Pio.  381.    The  oomxnon  leg  bandftgo.  _  «   ii^     .        \utnAutraa 

In  consequence  of  the  m-   oandages. 

crease  in  thickness  of  the  limb  upwards  the  bandage  if  simply  rolled  round 
would  be  quite  loose  and  soon  fall  off.  It  is  necessary,  as  shown  in  the 
figures,  to  reverse  the  bandage,  by  laying  a  finger  on  its  centre  while  the  ban- 
dage  is  turned  round  on  itself,  till  a  part  of  the  limb  is  reached  which  is 
cylindrical,  when  the  reverses  are  no  longer  needed.  Each  turn  of  the 
bandage  should  lie  half  over  the  one  below  it,  and  when  the  whole  is  com- 
pleted the  bandage  should  lie  quite  evenly  without  any  pucker,  with  the 
reverses  forming  a  continuous  line  up  the  limb.  In  bandaging  the  leg  (Fig. 
381)  a  turn  of  the  bandage  is  first  taken  from  the  ankle  to  the  foot  and  back 
again,  like  a  figure  of  8,  to  afford  a  hold  for  the  bandage,  and  then  the 
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Flo.  31^.    C«Ddagf^  fur  the  bant!  mnd  forvftrm. 


Fi^aire-<if-8 
or  spiea 


banilage  is  carried  as  far  over  the  foofc  as  neceBsary,     If  it  is  requir 
include  the  heel  this  miiy  he  done  by  a  turn  carried  fipom  the  ball  ol 
great  toe  over  the  heel,  and  secured  by  circular  turns  round  the  foot.  I 
bandaging  the  arm  (Fig-.  382)  an  excellent  hold  ia  afforded  by  the  tbil 
The  bandage  commences  over 
the    wrist,    turns    round   the 
palm  of  the   hand,   th rough 
the  cleft  between  the  thumb 
and    index    finger,   makes   as 
many  tarns  round  the  band 
as  is  necessary  to  seenre  any 
dressing   which    may  be  ap- 
plied thei'e,  and  then  passes 
spirally   up   the   limb,   being 
reversed  as  may  bo  necessary. 
In  bandaging  the  cbeat,  it 
is   often   necessary,   as   men- 
tioned at  page  189,  to  reverse 
the  bandage,  and  a  brace  or  sap  port  should  always  be  applied. 

When   the  flexures  of  the  joints,  knee,  groin,  elbow,   or   shonldet 
reached,  it  is  no  longer  possible  to  apply  the  bandage  continuously,  so 
make   oven    prt^asnre,  even  by  means   of   i^ versos*     Either  the   figrir 
bandage  most  be  employed,  or  a  special  bandage  contrived. 

The  figure- of- 8  bandage  is  best  exemplified  by  the  spica  bandage,  ' 

is  used  to  secure  the  drefisings  after  an  oper- 
ation  for  hernia,  or  a   poultice  t-o  a  bubo. 

One  or  two  turns  arc  tlrst  taken  round  the 

thigh  to  aflbrtl  a  hold.     Thence  the  bandage 

is  carried  to  the  iliac  crest  on  the  same  side, 

and  across  the  back  to  the  opposite  ilium, 

return-s  across  the  groin^  and  iscfin'ied  round 

in  this  figere-of-B  fashion  a^s  often  a.'*  tieces- 

eary,  being  finished  off  and  fixed  by  el  circular 

turn   or  two  round  the  abdomen.     It  is  a 

useful  precaution  to  tack  the  bandage  toge, 

tber  at  the  crossings.    The  knee  or  shoulder 

may  also  be  included  in  numerous  turns  of 

a  figure-of-8  bandage  gradually  converging 

as  they  cix>ss,  or  a  yery  convenient  bandage 
Four^fiilDd  T^^y  ^^  made  as  in  the  figure  (Fig.  384)  hj  tearing  an  oblong  piece  of  < 
ban  il  age,       J  i^^i^  do wu  the  mi  dd  le  at 

either  end  till  a  square 

undivided  piece  is  left  in 

the   middle.     To  avoid 

further  tearing  a  stitch 

is  put  at  the  end  of  each 

tear  and  knotted.   Then 

the  square    part  is  ap- 
plied over  the  projecting 

part  of  the   joint,  and 

the  tails  arc  crossed  over  each  other  and  tied,  the  lower  ends  at  the  ] 

the  upper  ends  at  the  lower  side  of  the  joint. 
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Pin.  W5.    Scalp  or  CupcUiiw  bandAgv. 


The  figare-of-8  bandage  is  also  xety  comoionly  used  in  frfUJtoro  of  tlie 
claTicle,  the  crossing  being-  made?  betwt^m  the  st-apnlap. 

The  douhle-headod  roller  bandage  in  used  when  it  ia  necessary  to  SGcnre  Doable- 
the  tnms  of  one  of  the  heads  of  the  rollt?r  by  tT08sing  the  other  over  it,  as  ^IJ: 
in  the  *  capelline  '  or  scalp  bandage  represented  in  Fig.  385.     The  centre  of  CApelline 

the  bandage  between  the  two  rollers  biuwimgB. 
ia  laid  on  the  occiput,  and  when  the 
rollers  meet  on  the  foroliwid,  they 
are  crossed  one  under  the*  otfier,  and 
the  first  is  turned  vertically  over 
the  scalp,  while  the  second  pui^ues 
its  horizontal  direction.  Starting 
again  over  the  oeciput,  the  two 
bandages  are  changed  into  opposite 
hands  and  the  first  in  brought  back 
again  across  the  vertex  to  the  fore- 
head, half  covering  its  former  turn 
and  BO  on.  When  it  has  become 
nearly  horizontal  the  second  r*jller 
is  taken  vertically  across,  and  is 
managed  in  the  same  way^  and  thus 
the  whole  head  is  covered  with  a  evenly  pressing  cap  of  bandage.  This  is  a 
very  efiieient  bandage  when  pressure  is  required  over  a  number  of  different 
parts  of  the  scalp.  Wl^en  only  a  single  point  rec^nires  compression,  as  in  bleed- 
ing from  one  artery,  the  central  part  of  the  bandage  is  laid  on  the  compress 
which  secures  that  vessel ;  then  the  ends  are  passed  horizontally  around  the 
head,  or  vertically  round  the  head  and  chin  as  may  be  most  convenient;  then 
crossed  over  each  other  and  turned  at  right  angles  to  their  former  direction, 
and  80  on  till  sufficient  pressure  is  made,  when  they  may  be  tirmly  tied 
together  over  the  compress  and  secured  to  it  by  stitches.  Stitches  may  also 
be  placed  at  the  crossings  of  the  bandages  to  make  all  secure. 

The  X-handage  is  used  for  the  perimeum,  in  oi'der  to  seenre  catheters, 
to  support  a  pad  put  on  the  anus  in  prolapse  of  the  bowel,  ponltices  in 
the  pcrnia»uni,  and  other  dressings  in   this   region*     The  figure  represents 

one  made  expressly.  A  belt  passes 
around  the  abdomen,  above  the  iliac 
spine.  To  tlua  is  attached  in  the 
middle  line  behind  a  vertical  piece 
which  is  divided  into  two  at  the 
sacrum,  and  the  two  ends  are 
brought  up  on  either  side  in  front 
and  secured  throngh  a  loop  on 
the  horizontal  belt.  In  pnietice 
this  apparatus  is  usually  made  im- 
promptu, out  of  two  pieces  of  ban- 
dage or  thick  tajie.  Care  must  be 
taken  to  place  a  stitch  where  the 
vertical  t^ipe  is  split  behind  to  prevent  its  tearing,  sim^e  that  would  loosen 
the  whole  bandage.  In  tying  in  a  catheter,  it  is  uRual  to  secure  the  end  of 
the  instrument  by  tying  a  double  ligature  on  it  with  a  elove-hiteb,  so  that 
there  are  two  ends  in  front  and  two  beliind.  The  anterior  ends  are  tied  to 
the  horizontal  piece  or  to  the  nscemling  pieces  not  far  from  it,  and  the 
posterior  ends  to  the  ascending   pieces   near  the    ischial  tubiTOsities,  both 
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preparatioQ  sold  with  Ibo  felt  and  put  nn  with  a  brtiBh,  but  it  is  tcM 
for  general  nse. 

All  these  imraovcable  apparatus  flhoukl  liave  a  layer  of  cotton- wool 
the  splint  and  the  limb.  They  are  ix-^moved  with  '  Sen  tin's  scissors,' 
a  thick,  strong  pair  of  common  scissors.  Some  place  a  piece  of  tnp( 
tho  splint  before  it  is  made,  which  ser^^es  to  pall  it  op  and  afford  a  s| 
the  sclsBors.  Those  w^bicb  are  at  all  elastic  may  be  altered  in  size  b" 
cut  up  the  middle  and  laced  on  again,  or  their  halves  joined  togethei* 
fresh  piece  of  gummed  bandage. 

Sutan^s.  Snturea  are  made  of  silk^  silver,  catgut,  hair,  and  occaiiionally  of  oth 

stances.  Silver  or  wire  sutures  have  the  great  advantage  of  causing  th 
possible  irritation,  since  they  do  nob  imbibe  moisture  or  putrefy  ;  bat  tl 
not  supple  enough  for  the  moi*©  comprtcated  forms  of  sutare.  '  It  is  so 
said  that  silver  sutures  do  not  cut.  But  that  is  true  only  when  they  h 
tension  upon  them.  If  tied  too  tight  at  first,  or  if  the  parts  swell  after wai 
sutures  will  and  must  cnt  the  tissues,  and  Bilver,  I  think,  cut  faster  than 
a3  being  more  rigid.  Catgut  sutures  aix^very  little  irritating,  and  they 
no  removal,  since  they  melt  away  with  the  heat  of  the  parts,  leaving  th( 
to  drop  off  in  the  coarse  of  about  a  week.  For  tlio  same  reason  tbi 
inappropriate  for  entiires  which  must  be  long  retained.  Horsehair 
pliant,  makes  very  little  mark,  does  not  absorb  moisture,  and  may  be  ren 
any  length  of  time,  but  is  difEcnlt  to  tie,  brittle,  and  too  delicate  to 
strain.  On  the  whole  silk  remains  the  most  universally  usefal  so  tare. 
The  forma  of  suture  are  as  follows  ; — 

1.  The  inii'iTupk'dj  in  which  eiich  stitch  is  knotted  as  it  is  majj 
silver  is  used  the  stitches  are  fixed  by  crossing  each  end  perpeudio 
across  the  other,  and  twistitig  them  two  or  three  times.  The  knot  sboi 
on  one  side  of  the  line  of  wound. 

2.  The  CLmthiWjm  or  glover*8  suture  (Fig.  387)  as  used  in  the 
mortem-room.  In  applying  this  to  the  intt^stine  (which  is  the  part 
rally  sewn  up  with  this  suture  in  the  living  body)  the  first  knot  is  j 
inside  the  bowel,  and  the  suture  is  finished  off  with  a  knot  as  small  and 
as  close  to  the  coat  of  the  bowel  as  possiblct 

3.  The  lu'utx'd  suture  (Fig,  388)  is  made  with  a  pin,  around  wbio 
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satnrc  is  wonnd  in  the  form  of  a  figare  of  8.  It  is  chiefly  used  in  harelip 
and  in  woands  made  in  removing  cancer  of  the  lip.  When  several  pins 
are  nsed  the  sntare  can  be  finished  oflT  separately  on  each  pin  (as  shown  in 
the  figure),  or,  as  is  more  common,  one  long  piece  of  silk  is  used,  which  is 
carried  on  from  one  pin  to  the  next.  The  former  plan  has  the  recommenda- 
tion that  each  pin  can  be  separately  withdrawn,  bat  it  takes  longer  to  make 
the  suture. 

4.  The  quiUed  suture  is  used,  almost  exclusively  in  the  operation  for  rup- 
ture of  the  periuBBum,  and  will  be  found  described  on  page  811  with  that  ope- 
ration.   It  may  also  be  required  in  some  very  deep  wounds,  in  order  to  prevent 

the  bagging  of  matter  into  their  cavity, 
by  keeping  the  deep  parts  together. 

For  tying  a  string  or  towel  secnrely  Clove 
on  to  anything  which  it  is  intended  to 
fix  so  firmly  that  it  shall  resist  trac- 
tion (as  the  jack-towel  or  strap  with 
which  extension  is  made  in  dislocation, 
or  the  string  by  which  a  catheter  is 
tied  in  the  bladder)  the  clove-hitch  is 
useful.  Here  the  string  is  made  into 
Pio.  389.  cioTe  hitch.  ^^°  loops,  and  the  ends  of  the  second 

loop  are  passed  through  the  first  in 
the  manner  represented  in  the  figure.  If  the  hitch  is  properly  made  traction 
on  the  ends  only  fixes  the  loops  more  firmly. 

Blisters  are  the  commonest  form  of  counter-irritation,  and  are  most  Counter- 
commonly  made  of  the  Spanish  fly,  either  in  the  f onn  of  the  common  blister,  ^nd*"" 
the  blistering-fluid,  or  the  blistering-paper.  For  mere  stimulation  (rube-  cauteries, 
facients)  mustard  is  almost  universally  employed.  The  method  of  employing 
these  substances  belongs  more  to  treatises  on  Medicine.  When  instanta- 
neous vesication  is  required  it  can  be  obtained  by  applying  lint  steeped  in 
chloroform  to  the  skin,  covered  with  a  watch-glass,  or  by  liquor  ammoniac, 
or  by  the  tiansient  application  of  a  hot  iron,  but  the  latter  is  not  a  very  safe 
form  of  vesicant,  for  if  left  on  too  long  it  might  produce  sloughing.*  There 
are  few  cases  in  which  there  is  any  real  necessity  for  more  rapid  blistering 
than  cantharides  will  produce,  and  in  these  chloroform  can  be  employed. 
When  the  blister  has  fully  risen,  the  serum  is  to  be  let  out  by  pricking  it, 
and  a  little  cooling  ointment  applied,  unless  it  is  desired  to  keep  np  the 
discharge,  when  the  cuticle  mnst  be  cut  all  round,  left  to  cover  the  raw 
surface,  and  covered  with  ung.  sabinaa,  or  ceratum  cantharidis,  or  blue 
ointment. 

More  potent  counter-irritation  is  procured  by  the  croton  oil  liniment  or 
the  tartar  emetic  ointment,  which  bring  out  a  crop  of  pustules  over  the 
whole  part  to  which  they  are  applied. 

Issues  are  now  much  more  rarely  employed  than  was  the  case  formerly,  Xasufis. 
but  their  beneficial  influence  in  some  of  the  severer  cases  of  joint-disease 
seems  to  me  indubitable.    They  are  now,  I  believe,  always  made  with  caustic 
potash,  either  pure  or  in  the  form  of  the  Vienna  paste,  a  mixture  of  5  parts 
of  caustic  potash  with  6  parts  of  quicklime.     A  piece  of  plaister,  with  a  hole 

'  A  'thermal  hammer*  was  in  use  some  time  ago  bearing  the  name  of  Dr.  Corrigan.  It 
was  preBcril>ed  to  be  immersed  in  water  at  120^  F.  and  held  in  contact  with  the  skin  for  two 
or  three  seconds  as  a  rubefacient  and  for  5-10  seconds  as  a  vesicant. 
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corresponding  to  the  siscc  of  ilio  proposed  issne  is  applied,*  tb<?  hole 
with  ilie  cans  tic,  and  covered  with  cottonrwool  or  lint  and  strapping*  \V 
the  skin  is  thoroughly  destroyed  a  poultice  hastens  its  eeparation,  a.nd 
ulcer  ifl  kept  fii^m  healing  by  occasionally  touching  its  edgea  with  cai 
potttsh.  This  is  less  painful  and  inconvcment  than  the  old  plan  of  band 
peaa  on  the  sore. 

Mr.  T.  Smith  speaks  of  establishing  issues  by  means  of  the  moira,  b 
have  never  seen  this  done,  nor,  itidecd,  have  I  seen  the  nioxa  used  for  t 
years.  It  is  a  very  painful  Mpphcatiun,  which  nsed  to  be  employed  eith 
a  counter-irritant  or  a  cautery.  A  pieee  of  lighted  German  tinder  was  p] 
on  a  frame,  and  the  flame  directed  on  to  the  skin  hy  means  of  a  blow 
The  use  of  the  method  is  hardly  so  indubitable  as  to  justify  such  a  barba 
proceeding.  1  remember,  however,  once  seeing  it  work  as,  instantaneo 
cure  in  a  case  of  hysterical  jmraplegia  as  ^  Duke  Humphry's  mirnclQ 
Shakespeare's  play. 

Setons  also,  as  counter-irritants,  are  becoming  nipidly  things  of  tlie 
They  are  made  by  pinching  up  a  large  fold  of  skin  and  jiawning  n  skei 
silk  thrca*ls  underneath  it  througli  the  cellular  tissue  aliove  the  deep  ft 
For  this  purpose  a  needle  of  p€«uHar  constraction,  with  a  very  large  eji 
convenient.  If  this  is  not  at  hand  a  straight  knife  must  be  passed  i 
track  of  the  seton,  and  t!ic  silk  conveyed  along  it  by  means  of  an  eyed  pi 
before  the  knife  is  withdi'awn.  The  skein  of  silk  is  loosely  knotted, 
should  be  moved  a  httle  each  day  backwards  and  forwards  aa  soon  as  sti 
ration  has  commenced.  When  nsed  to  empty  abscesses  or  cysts  one  or 
threads  run  through  with  a  common  needle  will  saffice, 

Canteries  are  divided  into  actual  and  potential.  The  actual  cantoi 
sometimes  used  as  a  counter-irritant,  in  which  respect  it  is  of  the  mo«t  sii 
aervice  in  painful  affections  of  the  joints,  a  white-hot  iron,  shaped  I 
hatchet^  being  drawn  rapidly  in  croBs  lines  over  the  skin  of  the  part, 
just  to  scorch  the  epidermis  and  possibly  produce  very  superficial  slooj 
When  used  as  a  hromoftta-tic  the  cautery  should  be  broader  and  ahonli 
kept  longer  in  contact  with  the  tissues,  but  not  so  long  as  to  stick  to  i 
and  pull  them  off.  Some  surgeons  piefer  to  use  the  iron  at  a  dull  red 
for  this  pur|iose.  In  destroying  morbid  growths,  for  which  pnr|>ose,  ] 
ever,  it  is  genemlly  inferior  to  the  [x*tential  cauteries,  it  should  be  app 
¥ery  lightly  at  first,  and  then  others  should  be  applied  more  deeply  till 
parts  are  as  thon>ugbly  charred  as  possible. 

The  galvanic  canter}^  has  the  great  advantage  that  its  heat  is  rem^wei 
last  as  it  is  lost,  hut,  of  course*  it  can  OTdy  he  applied  over  a  very  small 
face.  Its  chief  use  is  in  cutting  through  vascular  parts,  such  as  the  toi 
or  the  base  of  a  pile,  and  it  is  used  also  for  destroying  the  walls  of 
and  producing  a  healing  surface?.  Many  ingenious  apparatas  have  been 
strucied  for  applying  thia  fonn  of  cautery  in  varions  operations,  baaed  om 
cautery  of  iliddeldorpff,  but  it  would  be  out  of  place  to  describe  them  li 

The  potential  cauteries  are  substances  which  enter  into  rapid  chem 
combination  with  the  tissues  of  the  skin  or  other  parte,  chiet^y  by 
drawing  its  fluid  element  from  it,  and  so  disintegrating  the  part  to  w 
they  are  applied.  The  chief  anhstanees  in  use  are  as  follows:  Sulpha 
cofiper,  which  is  nsed  chiefly  in  the  form  of  blue  lint — i.e.  lint  steeped 
satunited  solution  of  the  salt.     This  is  a  useful  hssmostatic,  and  prodn< 

*  Air.  T.  Smith  sajs  the  plough  will  ulwajji  be  aboul  twice  thu  tiize  of  t!$c  b<>le  i 
plaii!4t«r. 
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superficial  slough  of  the  exposed  parts  to  which  it  is  applied.  Sulphate  of 
zinc  in  tlie  form  of  powder,  or  made  into  a  paste  with  glycerine,  is  a  nseful 
caustic  in  warts,  condylomata,  and  growths  abont  the  female  urethra,  accord- 
ing to  Sir  J.  Simpson.  I  have  seen  these  growths  treated  more  frequently 
with  the  fluid  caustics,  of  which  acid  nitrate  of  mercury  and  nitric  acid  are 
the  most  manageable  and  the  handiest.  Sulphuric  acid  also  made  into  a 
sort  of  paste  with  sawdust  or  asbestos  is  a  very  efficacious  and  a  very  pain- 
less caustic.  Arsenical  paste,  the  formula  for  which  is  given  on  p.  849,  is 
recommended  by  many  writers  on  skin  diseases  as  more  efficacious  for 
stopping  the  spread  of  destructive  ulceration  than  any  other,  but  there  is  no 
question  that  its  use  is  by  no  means  free  from  danger,  and  that  fatal  results 
have  occasionally  followed.^ 

The  most  universally  serviceable  of  the  potential  cauteries  are  the 
chloride  of  zinc  and  the  potassa  fusa.  The  former  is  disguised  in  various 
ways  by  quacks  and  sold  as  a  nostrum.  It  may  be  used  pure — rabbed  on  to 
the  parts  in  stick,  or  mixed  with  flour  or  plaster-of- Paris  into  a  paste,  or  made 
into  sticks  or  pencils  with  flour,  which  are  stuck  like  arrowheads  into  the 
substance  of  the  growth  to  be  destroyed.  This  is  the  plan  of  *  Cauterisation  *  CauteriM- 
en  fleches '  of  M.  Maisonneuve,  and  it  is  an  admirable  method  of  removing  J^l^^* 
morbid  masses  below  the  skin — e.g.  enlarged  glands.  The  patient  being 
narcotised  if  it  is  thought  necessary,  a  knife  is  passed  deeply  into  the 
growth,  and  the  arrow  of  caustic  inserted.  This  is  done  in  several  places, 
the  caustic  arrows  cut  close  to  the  skin  and  left  in.  A  dose  or  a  sub- 
cutaneous injection  of  morphia  will  dull  to  a  certain  extent  the  severe  pain 
which  follows  for  some  hours.  Then  the  skin  turns  a  dead  white.  A 
poultice  is  applied,  and  in  a  few  days  a  mass  shells  out  something  like  a 
billiard  ball,  exposing  a  surface  which  if  healthy  will  cicatrise,  and  if  not 
may  be  treated  with  renewed  applications  of  the  caustic.  Another  way  of 
applying  the  chloride  is  by  producing  a  superficial  slough,  and  then  scoring 
it,  and  stuffing  the  incision  with  the  caustic.  Potassa  fusa  is  applied  pure, 
or  as  Vienna  paste,  and  is  also  a  most  excellent  caustic. 

The  pain  of  the  cauteiy  is  somewhat  dulled  by  the  application  imme- 
diately afterwards  of  some  substance  which  will  decompose  it,  as  chalk  for 
the  mineral  acids,  and  vinegar  for  caustic  potash  ;  and  their  action  is  limited 
to  the  part  which  is  to  be  destroyed,  by  smearing  those  in  the  neighbour- 
hood with  oil  or  covering  them  with  a  ring-plaister. 

Blood-letting  is  either  general — vensBsection  and  arteriotomy — or  local—  Blood- 
leeching  and  cupping.  ^^' 

Arteiiotomy  is  now,  I  think,  given  up ;  at  least,  1  never  saw  it  practised   Arteri- 
but  once.     If  anyone  should  choose  to  open  the  anterior  branch  of  the  tem-  ^  **"^* 
poral  artery  no  special  directions  would  be  necessary.     The  vessel  lies  close 
under  the  skin,  and  all  that  is  required  is  to  touch  it  with  the  point  of  a 
lancet.     When  the  required  quantity  of  blood  is  obtained,  the  puncture  may 
be  closed  with  compress  and  bandage  or  the  artery  cut  across. 

.  But  the  only  method  of  general  blood-letting  now  in  use  is  veneesection  YttUBaeo- 
at  the  bend  of  the  elbow.     A  bandage  is  tied  round  the  arm  tight  enough  to     ^' 
make  the  veins  of  the  forearm  start  out.     Then  the  more  prominent  of  the 
two  veins  at  the  bend  of  the  elbow  is  selected.     This  is  usually  the  median 

'  *In  the  practice  of  M.  Roux  the  application  during  a  single  night  of  a  paste  con- 
taining 4  per  cent,  of  arsenic  to  a  surface  of  little  more  than  an  inch  in  diameter  pfored 
fatal.' — 'S^st.  of  Surg.,  2nd  ed.  vol.  v.  p.  647. 
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baRilie,  wliicli  haa  the  fTirtlier  groat  i^^cooimendation  tliat  it  is  fimilj 
fK>rted  by  the  bicipital  fascia,  and  wilJ  not  retract  from  the  lancet. 
Horgeon  fihonld  assure  himself  previoasly  that  there  is  no  abnormal 
coxLr»mg  below  the  skin^  and  that  he  is  away  from  the  poaition  ol 
brachial.  He  tlien  steadies  the  vein  with  his  left  thumb  while  he  dip 
lancet  into  it^  and  lets  the  lancet  cut  itself  out  by  deRcribing  a  circle 
thns  making  a  free  incision  which  lies  rather  obliquely  to  the  axis 
vein.     The  [laticnt  can   increase  the  flow  of  blood  by  grasping  a  stick 


Fin.  ^9Q,    VcDicseation.-^ After  0.  Heath. 


piece  of  bandage  and  working  hia  fingers  upon  it.  When  as  mnch  bl 
is  desired  has  been  obtained^  the  wound  in  the  vein  is  closed  with  the  th 
the  ami -bandage  unloosed,  a  compress  of  lint  applied,  and  bound  c 
woiind  by  the  arm-bandage  arranged  in  a  figure  of  8.  A  wound  ( 
brachial  artery  has  ofteb  been  caused  by  want  of  skill  in  this  little  < 
tion,  and  very  often  has  hc^cn  suceessfully  treated  by  firm  couipressio: 
it  docs  not  heal  and  a  varicose  ancunam  forms,  it  must  be  treated  o 
principles  explained  on  p.  41)5. 

Leeching  need  not  be  here  spoken  of,  and  cupping  also  is  now  a 
prcscriWd  ;  wtill  it  is  a  very  uKcfiil  measure  in  many  cases,  and  I  c 
think  that  it8  present  neglect  will  be  permanent.  At  any  mte,  a  sn: 
ought  to  know  how  to  cup  if  required.  The  operation  is  done  with  a 
ficator,  which  ib  a  box  containing  a  spring  to  which  are  attached  a  n 
of  lancet  blades  in  two  parallel  rows,  so  set  that  when  the  spring  is 
up  mid  the  hottom  of  the  box  laid  on  the  skin,  by  touching  the  sprinj 
blades  are  released,  and  as  they  pass  through  the  slits  made  for  them 
bottom  of  the  box  tbey  project  out  of  the  slits  and  so  cut  the  skin, 
a  number  of  scarifications  or  small  incisions  throngh  it  just  into  the  co 
tissue.*  Then  the  surgeon  takes  one  of  the  cups  and  puts  *tbe  tordS 
wick  steeped  in  spirit — into  the  cup  so  as  to  exhaust  it  and  claps  it 
over  the  scarificatioos.  The  cups  are  graduated  in  order  to  mark  the  qni 
of  blood  dr-awn,  and  the  given  quantity  is  obtained  by  renewing  the 
which,  liowever,  should  never  be  put  on  in  exactly  the  same  line. 
depth  of  the  incisions  can  be  regulated  in  setting  the  spring  accordii 
the  thickness  of  the  skin  about  to  be  operated  on.  Dexterity  in 
can  only  be  acquired  by  constant  practice  and  attention  to  a  nura 
small  details  which  it  seems  hardly  worth  while  to  describe  here,  but 
are  soon  Icamt  by  experience. 

Vaccination  consists  in  the  insertion  below  the  cntide  of  tiie  matt/ev 
the  cow  pox,  so  as  to  piroduee  that  dist^aae  in  the  person  vaceiuate^ 
vaccine  lymph  being  absorbed  by  the  vessels  of  the  cutis  vera,  Tbg 
object  of  the  vaccinator  is  to  bring  the  lymph  into  proper  contact  w 

*  Thv  )iici»ionR  ought  not  to  he  U)o  deep,  oiherwiiic  the  subcutmuMJus  fat  miij  he 
out  ikttA  so  plug  tUe  cuU  115  to  prevent  blec^dit]^. 
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vessels  of  the  skin  without  drawing  any  blood,  or  as  little  as  possible.  To 
this  end  the  skin  is  stretched  tight,  the  cnticle  is  gently  raised  by  inserting 
the  lancet  point  obliquely  through  it,  and  the  lymph  is  then  introduced. 
Numerous  contrivances  have  been  devised  for  vaccination.  The  lancet  may 
have  a  groove  in  it  which  is  filled  with  lymph  before  its  introduction,  or 
after  the  puncture  is  made  may  be  charged  by  dipping  it  into  the  lymph, 
then  again  inserted  into  the  puncture,  and  the  lymph  squeezed  off  by  pres- 
sing the  edges  of  the  puncture  together,  or  an  ivory  or  quill  point  may  be 
used  instead  of  the  lancet  for  this  latter  purpose.  Instead  of  the  lancet 
puncture,  scratches  may  be  made  through  the  cuticle,  into  which  the  lymph 
is  rubbed,  or  the  cuticle  may  be  raised  by  a  minute  blister,  and  when  this  is 
pricked  it  may  be  filled  with  lymph,  as  Mr.  Ellis  recommends ;  or  the  cuticle 
may  be  entirely  scratched  off  the  part  to  which  the  vaccine  is  to  be  applied. 
The  lymph  also  is  procured  from  the  vaccinifer  in  many  different  ways.  The 
one  now  most  in  use  is  to  charge  capillary  glass  tubes  with  it,  seal  them  up, 
and  preserve  them  for  use,  when  the  ends  are  broken  off  and  the  lymph  blown 
out  of  them  on  to  the  lancet.  It  is  more  satisfactory,  however,  to  take  the 
lymph  fresh  from  the  arm  of  an  infant  who  has  been  successfully  vaccinated 
and  use  it  the  moment  it  is  drawn,  and  perhaps  more  satisfactory  still  to 
obtain  it  fresh  from  the  cow.  Another  method,  but  a  less  secure  one,  is  to 
charge  ivory  points  with  it  and  allow  them  to  dry,  moistening  them  in  steam 
before  using  them,  or  to  preserve  it  dry  between  two  plates  of  glass. 

The  result  of  primary  successful  vaccination  is  stated  in  the  instructions 
to  public  vaccinators  to  be  as  follows  : — 

*  The  puncture  may  be  felt  slightly  elevated  on  the  second  day ;  on  the 
third  it  is  surrounded  by  a  slight  halo  of  redness ;  by  the  fifth  a  distinct 
vesicle  will  be  formed,  having  a  slightly  elevated  margin  and  a  depressed 
centre ;  on  the  eighth  day  the  vesicle  should  have  reached  its  perfect  con- 
dition, when  it  is  pearl-coloured  and  distended  with  clear  lymph,  its  margin 
being  tinged,  firm,  and  shining.*  From  this  period  the  redness  around 
increases  in  extent  and  intensity  until  the  tenth  day,  when  there  is  often 
well-marked  swelling  and  induration  of  the  subjacent  cellular  tissue.  On 
the  eleventh  day  the  areola  begins  to  subside,  leaving  as  it  fades  two  or 
three  concentric  rings  of  redness,  the  vesicle  begins  to  dry  up,  assuming  a 
brownish  colour,  the  remaining  lymph  becomes  opaque,  and  generally  con- 
cretes, forming  by  the  fourteenth  or  fifteenth  day  a  dry  reddish-brown  scab ; 
this  contracts,  dries,  blackens,  and  finally  falls  off  about  the  twenty-first 
day.  The  resulting  cicatrix  is  permanent,  slightly  depressed,  dotted,  or 
minutely  pitted.' 

Secondary  vaccination,  or  the  vaccination  of  persons  who  have  been  vacci- 
nated before,  sometimes  gives  results  identical  with  these,  or  differing  only 
very  slightly  from  them,  showing  that  the  subjects  were  in  no  respect  protected 
by  the  previous  vaccination,  although  probably  if  they  had  contracted  small- 
pox the  disease  would  have  been  milder.  But  it  is  more  common  for  the 
results  to  be  variously  modified,  and  sometimes  severe  inflammation  of  the 
glands  and  absorbents  is  produced. 

It  is  always  usual  to  vaccinate  in  three  different  spots,  about  an  inch 
distant  from  each  other,  and  some  believe  that  the  protection  is  more  com- 
plete when  this  is  done  in  both  arms — i.e.  when  the  patient  is  vaccinated  in 
six  places  at  once. 

'  It  is  at  this  period  that  the  lymph  should  be  taken  from  the  vesicle  for  use  in 
vaccination. 
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OPERATIVE   SURGERY.    ANESTHETICS. 


Local 
thettcs. 


The  subject  of  Operative  Surgery,  considered  in  itself  apart  from  th 
questions  of  the  diagnosis  of  the  disease  or  lesion,  the  indications  for  th 
operation,  and  the  previous  and  subsequent  management  of  the  patieni 
comprises  the  three  following  topics : — (1)  the  administration  of  anaasthetict 
(2)  the  arrangements  for  the  prevention  of  haemorrhage,  and  (?>)  the  opera 
tive  manipulations. 

The  administration  of  anaesthetics  has  now  been  developed  almost  into 
special  branch  of  practice  in  large  cities ;  and  the  cnstom  is  a  convenien 
one,  as  it  permits  the  surgeon  to  attend  to  the  details  of  the  operation  ex 
clusively,  though  it  cannot  be  said  to  be  necessary,  since  every  surgeon  wh 
can  trust  himself  to  operate  must  be  competent  to  superintend,  and  if  necea 
sary  to  administer  the  anaesthetic. 

Anaesthetics  are  divided  into  heal,  or  those  which  merely  benumb  th 
part  to  which  they  are  applied,  and  general,  or  those  which  abolish  the  sen 
sation  of  the  whole  system.  The  latter  are  of  universal,  the  former  only  o 
very  limited  utility.     We  will  speak  first  of  local  ancesthesia. 

The  local  anaesthetics  at  present  in  use  are  a  freezing  mixture  of  ice  an< 
salt  and  the  pulverised  vapour  of  ether,  and  in  both  of  them  the  rapid  actioi 
of  extreme  cold  is  the  agency  employed  for  abolishing  the  cutaneous  sensa 
tion.  This  it  does  so  rapidly  that  there  is  no  necessity  for  continuing  th 
action  of  the  cold  for  any  length  of  time.  The  skin  turns  of  a  dead-whit 
colour  and  becomes  somewhat  puffy,  and  may  then  be  cut,  cauterised,  o 
otherwise  treated  without  any  sensation  on  the  part  of  the  patient.  Thi 
insensibility  lasts  for  a  few  minutes,  after  which  the  ciixjulation  and  sensa 
tion  return.     No  pain  accompanies  either  the  freezing  or  the  thawing. 

The  mixture  of  ice  and  salt  is  more  convenient  when  the  anaesthesia  ha 
to  be  distributed  over  a  considerable  surface,  the  ether-spray  when  it  is  to  h 
limited  to  a  small  portion  of  skin  or  to  the  line  of  a  single  incision.  In  th 
former — introduced  into  practice  by  Dr.  J.  Arnott* — a  quantity  of  rough  ic 
is  pounded  into  pieces,  none  of  which  should  be  larger  than  a  nut,  ani 
rapidly  mixed  with  as  much  salt.  The  pounded  mixture  is  then  put  into 
bag  of  rough  muslin  (so  that  tbe  brine  may  run  off  as  it  is  formed),  and  i 
laid  closely  round  the  skin  which  is  to  be  frozen.  After  about  four  minute 
the  characteristic  appearance  of  the  skin  will  show  that  the  desired  effec 
has  been  produced.  The  application  of  the  vapour  of  ether  as  an  anasstheti 
was  first  suggested  by  a  Dr.  Guerard,^  and  has  been  applied  by  Dr.  Richard 
son  by  means  of  the  spray-producer,  which  is  modelled  on  the  instrumen 
recently  invented  for  pulverising  the  vapour  of  essences.  The  ether  shonl 
be  pure,  or  washed,  and  the  direction  of  its  vapour  to  the  spot  or  the  lin 
chosen  for  the  incision  during  a  very  brief  period  will  produce  such  intens 
cold  as  to  render  the  skin  quite  insensible. 

The  great  objection  to  local  anaesthesia  is  the  very  limited  extent  to  whic 
it  reaches.  It  can  only  be  applied  to  the  very  surface  of  the  body,  and  onl 
extends  to  the  part  which  is  actually  frozen,  the  parts  around  being  rathe 
more  sensitive  than  natural.     It  has  been  apprehended  that  the  frozen  part 

»  'Ljincet;  Oct.  30,  18.>8. 

'  Troasseau  et  Pidoux,  *  Therapeutique,'  vol.  ii.  p.  349,  8th  »'d. 
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would  be  liable  to  slougb,  but  I  never  saw  any  fonadatiou  for  this  appre- 
hension. 

The  general  anaDsthetics  which  are  in  the  most  common  use  are  ether  Kiher  and 
and  chloroform.  After  the  first  discovery  of  anesthesia  by  the  inhalation 
of  ether,  by  the  American  dentists  Morton  or  Wells,  the  details  of  the  novel 
method  were,  of  course,  somewhat  uncertain,  and  the  administration  was 
attended  with  some  difficulty,  which  resulted  chiefly  from  the  surgeon  not 
trusting  to  the  ether  Bufficiently  and  administering  it  too  gradually.  I  do 
not  know  that  I  can  do  better  than  quote  a  recent  letter  from  Mr.  Warring- 
ton Uaward  (*  Brit.  Med.  Joum.,'  Aug.  14,  1875),  which  gives  in  a  short 
space  all  the  precautions  necessary  for  the  administration  of  this  anaesthetic, 
to  which  I  need  only  add  that  in  this  as  in  all  other  ansdsthetics  it  is  very 
desirable  to  have  the  stomach  empty — i.e.  to  enforce  abstinence  from  food  for 
about  four  hours  whenever  it  is  possible.  On  an  emergency,  however,  this 
is  of  no  great  importance,  but  the  patient  will  probably  be  troubled  with 
vomiting  after  the  operation. 

*For  the  safe  and  efficient  administration  of  ether,  vapour  for  producing  Adminis- 
aneesthesia,  several  things  are  needful  to  be  known  and  remembered,  which  JJJ^" 
arc  chiefly  these : — 

*  1.  That  kind  of  ether  should  be  used  which  is  fittest  for  the  purpose  of 
inhalation,  and  this  is  the  pure  anhydrous  wiished  ether,  of  specific  gravity 
"720,  free  from  alcohol  and  water.  Robbins'  "ether  for  local  anassthesia *' 
is  a  dangerous  compound  for  inhalation. 

'  2.  The  ether  should  be  given  in  such  a  way  that  the  inhalation  may  be 
commenced  with  a  very  weak  vapour,  which,  after  a  few  inspirations,  can  be 
rapidly  increased  in  strength.  If  we  begin  with  too  powerful  a  vapour  the 
air-passages  are  intolerant  of  it,  and  the  patient  resists  the  inhalation  ;  bnt,  ■ 
after  a  few  hioments'  inhalation  of  a  weak  vapour,  its  strength  can  be  in- 
creased without  inconvenience  and  the  patient  rapidly  brought  under  its 
influence.  I  think  a  cone  of  felt,  covered  with  thin  mackintosh,  is  the 
simplest  and  best  apparatus  for  this  purpose. 

'  3.  Stimulants  should  not  be  administered  before  the  inhalation.  Ether 
is  itself  a  stimulant,  and  can  be  safely  given  in  cases  where  there  is  great 
depression ;  but,  as  Mr.  Clover  has  pointed  out,  it  is  very  undesirable  to 
have  alcohol  in  the  stomach  when  ether  is  being  inhaled. 

'  4.  Whatever  danger  may  belong  to  ether  has  relation  to  the  respiratory 
function ;  the  breathing  should,  therefore,  be  watched.  And  I  may  add,  it 
is  desirable  so  to  place  the  head  of  the  patient  that  the  saliva  (the  secretion 
of  which  is  increased  by  the  ether)  may  run  out  at  the  corner  of  the  mouth 
rather  than  into  the  trachea.* 

Chloroform  is  a  more  potent  agent  than  ether,  and  takes  less  time  to  Adminis- 
produce  complete  anaesthesia.  The  production  of  this  state  is  marked  by  an  chionlform 
absence  of  all  voluntary  motion  and  sensation  and  of  reflex  motion.  As  a 
test  of  this  the  eyelid  is  usually  taken,  and  when  the  eyeball  can  be  touched 
without  any  winking  being  induced  the  patient  is  reported  as  being  fit  for 
operation.  The  danger  of  anaesthesia  consists  in  the  risk  that  the  poisonous 
effects  thus  manifested  in  the  cerebro- spinal  axis  should  extend  to  the  central 
ganglia  which  preside  over  the  functions  of  respiration  and  circulation,  and 
so  either  the  breathing  cease  or  the  heart  become  paralysed. 

The  methods  of  administering  chloroform  vary.  Dr.  Snow  was  led  by 
the  experiments  he  made  to  believe  that  5  per  cent,  of  chloroform  in  the 
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indpired  air  is  a  proportion  whieb  could  never  prodnce  danjfer, 
triTed  an  inbaler  by  means  of  whieb  a  certain  snrface  of  blntting^^ 
enlarged  with  cbloroform  i«  exposed  to  the  contact  of  air  at  a  deEnita 
perature,  »o  that  the  propoi'tion  of  chloroform  vapour  eoald  not, 
lieved,  rise  above  the  limit  of  safety.  Mr.  Clover  attains  the  same  end} 
Bttrely  by  mixing  dcGnite  quantities  uf  the  vapoar  of  eblorofumi  and  i 
large  bag,  carried  over  the  sbonlders  and  attached  to  the  mafdc  whieb 
the  [iatient*8  month.  Bnt  Mr.  Lifter  has,  I  think,  shown  satiafactorilj 
the  evaporation  from  the  usnal  qaantity  of  chloroform  poured  on  lo  a 
never,  even  at  high  tempcratnrea,  rises  above  4'5  per  cent  (of  whu 
conno,  a  great  part  is  dissipated  into  the  air),'  and  therefore  that  the  tn< 
of  administration  with  the  cloth  or  handkerchief  is  quite  as  safe  as  thi 
Dr.  Snow's  inhaler  and  afmiiori  by  other  inhalers,  which,  in  fact,  are 
<5ontrivancc8  for  economising  chloroform  than  for  regulating  ita  dilii 
Another  advantage  in  this  Bimple  method  is  that  the  quantity  of  chlo; 
poured  on  to  the  handkerchief  is  a  matter  of  secondary  importance,  whi 
Dr,  Snow*8  inhaler  it  is  essential  to  the  mechanism  that  not  more  thi 
shoiikl  ever  be  in  the  instrument  at  the  same  time.  About  3ias-5ij  tl 
the  chloroform  are  to  be  pi^nred  on  fhe  handkerchief,  and  the  patient  is 
gmdually  accustomed  to  the  taste  and  pungency  of  the  vapour  by  boldii 
rather  far  from  his  face,  and  giving  him  occasional  breatha  of  pure  air, 
when  be  is  getting  somewhat  intoxicated  pressing  it  rather  more.  A 
of  ejceitement,  noise,  and  straggling  usually,  but  not  always,  oomefi  on^ 
then  the  patient  sinks  into  a  slumber,  the  limbs  no  longer  resist  when  mt 
he  does  not  resent  a  pinch  or  prick  with  the  knife,  and  the  eye  is  inseni 
Then  the  operation  may  be  begun.  Mr.  Lister  is  a  strong  advocate  of 
theory  that  nil  that  is  nccossjiry  for  safety  in  chloroform-inhalation 
watch  the  breathing,  and  when  any  lividity  of  the  face  occurs,  or  any  lafl 
geal  atertor,  to  pull  the  tongue  out  of  the  mouth  with  a  pair  of  forceps 
ciently  far  to  open  the  larynx  freely*  and  allow  the  patient  to  brt 
naturally,  withdrawing  the  cloth  till  the  indications  of  retni-ning  aensil 
necessitate  the  read  ministration  of  the  vapour.  And  doubtless  tbcso 
cautions  would  redoce  the  mortality  after  chloroform  materially.  Still  i 
have  been  many  deaths  resulting,  as  far  as  we  can  judge^  from  gi 
failui-e  of  the  heart's  action,  under  the  hands  of  jiersons  quite  aware  oi 
importiince  of  watching  the  respniition,  and  whom  we  have  no  groam 
<;h  urging  with  negligence  ;  and,  in  fact,  Mr.  Lister  all  own  that  there  mi 
varying  idioByncrasies  in  respect  of  chloroform,  The  only  death  from 
rofuTTn  that  I  ever  happoned  to  witness  was  in  a  young  man  of  perfi 
htnlihy  ftppeamnce,  and  in  whom  an  experienced  chloroformist  certi 
noticril  no  obstruction  to  the  respiration  before  the  failure  of  pulse  w 
proved  at  once  fatal.  It  seems,  therefore,  safest  to  watch  both  the 
and  the  respimtion,  the  latter  most  narrowly,  as  it  is  the  side  from  w 
danger  most  commonly  occurs.  On  the  first  symptom  of  the  failure  ol 
p»il8e  the  chloroform  must  be  suspemled,  if  the  galvanic  battery  is  at  hnl 
should  be  applied,  and  the  breast  should  be  well  slapped  w^ith  cold 

<  8ee  *%sL  of  fturjr./  2tid  ed.  vol,  r.  p.  486,  note, 

•  I  muBt  rt'for  tlio  reader  to  Mr,  Lister*!*  Brticlo  (p,  491)  for  his  theofj  cif  tho  efSoaX  i 
InryiTX  of  dniwin^  forwanl  llio  toTJjS^if*  unci  for  his  rit'ws  of  th^  nnttire  aad  sympt^ 
larvngoril  obstruction.     The  miirti  |>oiiit  in  prnchco  18  to  rwilliH!t  Ihjit  deft'Clir©  Lp 
rrnn(^n  on  very  ineidiouiily  and  «ud<lciily,  nnd  m;iy  1h>  relivred  hy  forcrblo  trsictaoo 
t  unfile. 
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while  hot  affdsion  is  practised  to  the  head.  When  the  respiration  is  sus- 
pended, if  forcible  traction  on  the  tongue  fails  to  restore  it,  artificial  respira- 
tion shoald  be  practised,  the  tongne  being  still  held  forward. 

The  question  of  the  relative  safety  of  ether  and  chloroform  is  being  jnst  Relative 
now  anxiously  debated.  I  have  no  wish  to  dogmatise  on  the  subject,  but  I  "f**'-'  ®^, 
have  used  ether  with  great  comfort  for  many  years,  and  have  never  seen  any  cblorofunn. 
but  the  most  trivial  inconveniences  from  it,  such  as  blistering  of  the  lips 
from  evaporation,  and  cough  or  irritation  of  the  bronchial  tubes  from  its 
pungency.  During  the  same  time  I  have  also  employed  chloroform  perhaps 
as  commonly,  and  have  been  so  fortunate  as  to  escape  any  fatal  accident 
from  this  in  my  own  practice,  and,  as  I  have  said  above,  never  to  see  more 
than  one  death  from  it.  But  I  think  we  can  hardly  resist  the  unanimous 
opinion  of  the  American  surgeons,  founded  on  nearly  30  years  of  extensive 
experience  as  to  the  relative  safety  of  ether,  and  if  so  we  should  only  employ 
chloroform  in  exceptional  cases.  There  are  some  persons  (chiefly  old  topers) 
in  whom  ether  produces  such  excitement,  or  whose  bronchial  membrane  is 
so  sensitive,  that  it  has  to  bo  given  up,  and  with  them  if  any  ansBsthetic  is 
used  it  should  be  chloroform.  Chloroform  seems  also  perfectly  safe  in  child- 
hood, but  so  is  ether  also. 

An  idea  seems  still  to  prevail  that  anaesthesia  is  especially  dangerous  in  Anaesthe- 
disease  of  the  heart,  but  I  think  this  is  an  error.     It  is  true  that  in  exten-  ^*^J^ 
sive  disease  of  the  heart  any  excitement  may  prove  fatal,  and  so  may  of  disease, 
course  that  of  taking  ether  or  chloroform.     But  then  the  shock  of  the  opera- 
tion without  an  anaesthetic  is  far  more  likely  to  cause  death  in  that  condition, 
so  that  if  any  operation  is  required  it  seems  safer  to  perform  it  under  anaes- 
thesia than  without.^     In  themselves  both  ether  and  chloroform  are  stimu- 
lants, especially  the  former.^ 

Bichloride  of  methylene  is  an  anaesthetic  which  possesses  the  advantages  Bichloride 
of  producing  insensibility  very  quickly,  and  of  not  causing  any  subsequent  j^^"**^'*.^" 
sickness  or  discomfort.  The  patient  also  recovers  very  rapidly  from  its 
effects.  On  account  of  the  immunity  from  sickness  it  is  much  used  for 
ovariotomy ;  and  on  account  of  the  rapidity  with  which  persons  can  be 
brought  under  its  influence,  it  is  reported  to  be  much  used  in  some  eye 
institutions  where  many  operations  are  performed.  But  ether  seems,  with 
proper  precautions,  almost  as  free  from  after- vomiting,  and  the  saving  of 
time  in  producing  anaesthesia  is  a  poor  reason  for  employing  an  agent  which 
seems  to  be  more  dangerous  than  the  other  anaesthetics. 

Nitrous  oxide,  or  laughing  gas,  has  now  been  made  available  for  practi-  Kitroas 
cal  purposes  by  giving  it  freely  and  pure,  i.e.  unmixed  with  air.  In  this  way  <>**<^«« 
it  does  not  excite,  but  produces  at  once  a  condition  of  complete  insensibility. 
The  patient  becomes  entirely  comatose,  the  whole  blood  is  unoxygenated,  so 
that  the  surface  is  of  a  dark  livid  colour,  and  the  blood  which  exudes  from  an 
incision  quite  black.  The  condition  of  the  patient  appears  most  alarming, 
but  in  two  or  three  minutes  the  colour  returns  and  he  recovers,  with  no 
symptoms  whatever,  and  no  traces  of  the  alarming  state  in  which  he  has 

'  I  have  already  alluded  to  a  death  which  I  »iw  from  chloroform  in  a  perfectly  healthy 
person,  in  whom  post-mortem  examination  detected  no  visceral  disease  of  any  kind.  The 
next  patient  biought  into  the  operating  theatre  was  one  of  my  own — an  old  man,  with 
extensive  disease  of  the  heart.  He  was  pbiced  under  chloroform,  and  the  operation  com- 
pleted without  any  bad  symptoms.  A  few  days  afterwards  he  fell  down  dead  while  walking 
across  the  ward.     *  Path.  Trans./  vol.  xv.  p.  69. 

^  '  An  amputation  performed  under  chloroform/  says  Mr.  Lister,  *  has  often  the  effect  of 
improving  instead  of  lowering  the  pulse,'  and  he  gives  a  striking  example  of  this. 
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The  com- 
mon, or 
Petlt»8 
tourniquet 


The  horse- 
nhoe  tour^ 
niquet. 


Digital 
pressure. 


from  the  bottle  a  certain  qaantity  resumes  its  gase 
bag  which  is  screwed  on' to  the  bottle,  and  contains 
tration.     The  bag  is  then  attached  to  the  montbpiec 


MEANS  OF  RESTRAINING  HJBM" 

Heemorrhage  is  restrained  in  amputations,  and 
limbs,  by  the  tourniquet^  b,  contrivance  whereby  pi 
on  the  main  artery,  and  also  by  means  of  a  circi 
limb.     The  common  tonmiqnet  consists  of  a  pad 
by  a  screw,  and  the  screw  is  attached  to  a    larg< 
the  limb,  and  thus  as  the  screw  is  pressed  down,  it 
makes  pressure  equally  on  the  limb  all  round.     The 
the  screw  or  is  placed  below  it,  secured  also  by  a  cii 
is  replaced  by  a  piece  of  roller  laid  on  the  artery, 
to  direct  the  pressure  as  to  compress  the  artery  aga 
This  is  a  most  efficient  method  of  controlling  hoemo 
of  course,  considerable  venous  eugorgement,  and  can 
length  of  time.     The  Italian,  Signorini's,  or  the  hor« 
arch  of  metal  larger  than  the  limb,  having  an  expanc 
the  side  opposite  to  the  artery,  while  a  screw  car 
against  the  artery  from  the  opposite  end  of  the  arch. 
compression  of  the  limb,  and  does  not  produce  venoi 
the  unavoidable  pressure  on  the  main  vein  accompa 
the  aneurism- compressors  are  made  on  this  princip 
tourniquet  for  amputation  at  the  hip. 

Some  surgeons  are  fond  of  using  finger-pi'essure  i 
a  tourniquet,  and  this  is  necessary  in  many  situati< 
performed  so  high  that  there  is  no  room  for  the  tour 
tourniquet  can  be  applied  I  believe  it  is  much  better 
blood.  In  making  digital  compression,  the  assistant  ^ 
artery  should  take  a  sufficient  grasp  of  the  limb  to  st 
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round  the  limb  exactly  as  a  spiral  roller  is.  No  great  force  need  be  em- 
ployed, but  the  constant  resilience  of  the  elastic  tissue  will  squeeze  the 
blood  out.  In  order  to  hinder  its  return  a  stout  piece  of  elastic  tubing  is 
passed  twice  ix)und  the  limb  just  below  the  upper  edge  of  the  bandage  and 
secured  by  hooks.  Then  the  bandage  is  unwound  from  the  limb,  which  is 
seen  to  be  perfectly  pale  ^d  bloodless,  and,  when  cut  into,  its  tissues  are  as 
free  from  blood  as  in  the  dead  subject.  Even  the  bones  are  sometimes 
entirely  empty  of  blood.  The  benefits  of  this  method  are  great  during  any 
operation  in  which  the  oozing  from  the  parts  is  annoying,  i.e.  all  dissecting 
operations ;  and  they  are  also  striking  in  excisions,  since  the  precise  limits 
of  the  disease  can  be  seen  as  well  as  in  the  post-mortem  room.  In  cases 
also  of  traumatic  aneurism,  of  wound  of  the  artery,  and  of  the  old  operation 
for  aneurism,  the  method  seems  applicable.  I  am  not  sure  that  blood  is 
really  saved  by  it,  for  in  many  cases  the  very  free  oozing  which  takes 
place  as  soon  as  the  circular  tube  is  removed  pretty  nearly  balances  wHat 
would  have  escaped  if  the  operation  had  been  performed  in  the  usual 
way.  I  have  not  seen  any  prevalence  of  sloughing  after  operations  so  per- 
formed, nor  have  I  realised  the  dangers  of  pressing  the  products  of  suppu- 
ration up  the  veins,  or  producing  internal  congestion  by  squeezing  the  blood 
back ;  in  fact,  I  believe  them  to  be  imaginary,  but  further  experience  is  neces- 
sary to  show  us  what  is  the  real  value  of  the  method.  The  attempts  to  show 
that  the  mortality  after  operations  so  performed  is  lessened  by  the  method 
are  quite  premature.  After  the  constricting  band  is  removed  a  few  minutes 
should  be  allowed  for  the  bleeding  to  subside  under  the  use  of  cold  water 
after  all  the  main  vessels  have  been  tied,  and  with  this  precaution  I  have 
not  met  with  any  secondary  or  recurrent  haemorrhage. 

Wo  have  now  to  treat  of  the  strictly  manipulative  part  of  operative 
surgery.  All  the  surgical  operations,  however,  which  are  employed  only  in 
special  parts  of  the  body  have  been  spoken  of  above  in  their  appropriate 
places,  as  lithotomy  with  diseases  of  the  urinary  organs,  tracheotomy  with 
those  of  the  larynx,  Ac.  It  remains  to  speak  of  plastic  surgeiy,  amputa- 
tions, and  excisions. 


PLASTIC  SURGERY. 

The  operations  of  plastic  surgery  are  directed  to  filling  up  the  gaps  left 
by  destruction  of  the  nose,  by  the  incisions  made  in  dividing  or  excising 
cicatrices,  and  in  refreshing  the  edges  of  unnatural  clefts.     Some  of  these 
opei-ations,  especially  those  of  the  latter  class,  have  been  spoken  of  in  previous 
pages.     Such  are  the  operations  for  harelip,  fissured  palate,  and  ruptured 
perinieum.     The  principle  of  this  class  of  plastic  operations  is  to  bring  the  Lateral 
edges  of  the  cleft  into  apposition  by  means  of  some  form  of  suture  and  jnciMonji 
obviate  tension,   if  necessary,  by  incisions.       Incisions,    however,   are   not  uperationa. 
always   necessary.      Thus,  in  harelip,  no  incisions  are,  as  a  general  rule, 
required.     If  any  are  so  they  are  made  along  the  border  of  the  nose.     In 
fissure  of  the  soft  palate  the  object  of  the  incisions  is  chiefiy  to  divide  the 
muscles,  while  in  that  of  the  hard  palate  free  lateral  incisions  are  made 
through  the  muco-periosteal  structures.    In  ruptured  perinseum  and  in  recto- 

before  putting  on  a  tourniquet,  which  was  bo  far  from  reudering  the  parte  bloodless  that  it 
waB  found  hardly  worth  the  trouble  of  application,  and  fell  out.  of  une. 
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vaginal  fietula  incisions  are  nsnally  saperflaotis,  but  sometimes  the  s| 
may  rcqaire  division.  In  vesicovaginal  fistnla  it  is  generally  impoi 
place  incisions  so  as  to  g-ive  any  assistance  to  the  sutures,  but  occm 
aiieli  incisions  may  be  raado  through  cicatrices  in  the  wall  of  the  vagi 
Tlie  operations  for  restoring  the  nose  and  for  contracted  cicatrix 
the  process  of  transplantation  of  skin,*  which  is  rarely  required  in  tb 
tions  for  the  closure  of  fistulro.  Up  to  the  present  time  I  think  it 
said  with  truth  tliat  nothing  except  the  skin  has  been  succeasfullj 
planted;  but  attempts  are  being  made  to  transplant  periosteum  wbi 
form  the  nidus  of  hone  (osteoplasty),  and  if  such  attempts  suecoi 
might  ranch  extend  the  practiee  of  plastic  surgery,  and  especially 
operation  of  nose-making. 

Two    ways  of  ti"nnaplnnting   skin  arc  recognised,  viz,  by  dlsplt 
or  gliding,    and  by  torsion.     In  the  former  the  piec^e  of   skin  is  d! 
up,  left  attached  to  the  surrouiidiBg  parts  by  a  broad  isthmus,  and  I 
direction  is  so  shifted  tliafc  it  can   be    fitted   into   the  part  where  i 
tendud  to  lie.     The  neck,  or  isthmus,  remains  permanently,  and  thti 
ing  or  twisting  caused  by   the   displacement  gradually  disappears, 
method  by  torsion,  the  position  of  the  flap  of  skin  is  entii'cly  chanj 
instance^  it  is  brought  down  fmm  the  forehead  to  the  nose)  and 
purpose  it  is  left  attjiebcd  by  a  neck  as  slender  as  is  consistent  i 
maintenance  of  vitality,  which  neck  is  twisted  so  as  to  permit  of  a 
cliangL»  of  position.     Then  the  edges  of  the  skin  are  stitched  to  thoa 
cleft,  and  after  a  snflSciont  time,  when  the  transplanted  skin  has  fully 
the  elements  of  vitality  from  the  ncighboaring  parts  into  which  it  wn 
planted,   the  neck  is  divided  and  that  part   also  of  the  transplani 
inserted  into  tlm  edge  of  the  cleft,  so  that  now  the  flap  is  permanenj 
in  its  novel  position.     Such  transplantation  can  be  effected  from 
the  body  to  another,  as  from  the  arm  Ui  the  nose,  or  from  tho   thigl 
hand,  the  partR  being  kept  in  apposition  by  some  mechanism  until  tl^ 
planted  flap  has  grown  into  the  cleft.     It  can  even  be  etfected  from  t 
of  one  |>ersf}ii  into  that  of  another,  an  operation  of  which  we  have 
good  deal  in  prose  and  verse,  bat  which  is  not  a  part  of  practical  8i| 
the  present  day. 


Rhinn- 

(il >*."<*>■*  or 
rparnrttiiiin 
of  the  iiuiie. 


The  opei-ation  of  restoring  a  nose  which  has  been  cut  ofi*,  or  lost 
or  syphilis,  is  one  w^iich  is  little  in  favour  with  most  surgeons  of  the 
day,  since  it  is  found  that  the  new  nose,  being  formed  only  of  skin,  | 
either  withers  away  or  remains  flat  on  the  face,  and  in  either 
patient's  appearance  is  not  improved.  Besides,  in  the  usnal 
operating,  the  flap  being  taken  from  the  forehead,  another  scar  is 
the  previous  deformity. 

The  common  plan,  or  the  Indian  operation,  is  to  take  a  piece 
guttapercha,  or  leather,  and  adapt  it  to  the  stump  of  the  nose  so  i 
as  shapely  a  feature  as  may  be  ^  then  lay  this  pattern  on  the  fordi 
out  a  flap  of  skin  accordingly,  leaving  it  attached  by  as  broad  a 
possible  to  the  bridge  of  the  nose.  In  cutting  this  or  a»y  other  Qa 
ance  must  be  made  for  the  shrinking  of  the  akin,  so  tliat  the 

'  These  Haps  are  alwaja  spakdn  of  ntt  being  form  oil  of  skin,  hut  la  truth 
pOHHible  of  tho  Huhcutaneoua  ti^ue  also  should  nlwiiys  ho  Uvkcn  tip  along  with 
The  more  fai  and  Tes«elii  can  be  mlsod  with  thd  fckini  the  lets  viak  is  thoro  that 
ftlough. 
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always  exceed  the  pattern  a  little  in  all  directions.  A  little  tongae  is  left  on 
the  middle  of  what  was  the  upper  border  of  the  flap,  and  which  when  it  is 
twisted  becomes  the  lower,  in  order  to  form  the  columella.  The  edges  of 
the  cleft  should  be  refreshed  before  cutting  the  flap,  and  the  latter  brought 
down  and  attached  b/S  rapidly  as  possible  in  its  new  position  by  several  points 
of  silver  suture.  The  new  nose  must  be  supported  in  position  by  a  plug,  or 
two  plugs,  of  suitable  size  and  shape,  and  of  some  non-absorbing  material, 
and  supported  on  the  plug  by  a  pad  and  bandage  loosely  applied.  When 
the  union  of  the  edges  is  complete  and  the  transplanted  flap  perfectly  warm 
and  full,  the  neck  may  be  divided,  the  rest  of  the  cleft  over  the  bridge  of 
the  nose  pared,  and  the  raw  surface  left  by  the  division  of  the  neck  implanted 
there.  The  plug  must  be  changed  from  time  to  time,  but  great  care  is 
required  in  doing  this,  and  it  should  be  put  ofi*  as  long  as  possible  after  the 
operation  in  order  to  leave  the  parts  quiet  till  the  edges  have  united  firmly. 

The  same  operation  is  also  still,  I  believe,  sometimes  done  after  the 
method  of  Tagliacotius  by  transplanting  the  flap  from  the  patient's  arm.  An 
apparatus  nmst  first  be  manufactured  which  will  keep  the  arm  in  comfortable 
apposition  with  the  face ;  and  then  the  flap  is  to  be  marked  out  and  raised, 
much  as  in  the  Indian  operation  ;  but  here  the  surgeon  has  the  advantage 
that  he  can  take  a  neck  of  any  size  that  he  wishes,  so  that  possibly  the  flap 
is  less  liable  to  slough.  The  restrained  position,  however,  is  a  great  incon- 
venience, and  necessitates  the  section  of  the  neck  as  early  as  possible. 

Rhinoplasty  is  very  liable  to  failure  from  sloughing  of  the  flap,  from  want 
of  union  of  the  edge  (especially  when  the  tissues  are  cicatricial  from  old 
lupus),  from  erysipelas,  and  from  secondary  haemorrhage.  It  is,  therefore, 
not  an  operation  which  the  surgeon  should  recommend.'  Mr.  Skey,  who 
had  much  experience  in  it,  says,  *  let  it  be  the  patient  who  urges  the  opera^ 
tion.'  And  in  the  present  day,  when  so  many  new  materials  are  in  use  for 
masks  it  >vill  be  found  that  a  person  who  can  command  the  necessary 
assistance  will  derive  much  more  advantage  from  the  services  of  the  mecha- 
nician than  the  surgeon.  I  once  met  with  a  patient  who  managed  to  make 
for  herself  a  far  better  nose,  in  some  way  which  she  would  not  explain,  than 
any  which  rhinoplasty  could  have  provided. 

The  contraction  of  scars,  especially  those  of  bums,  frequently  leads  to  Operations 
terrible  distortion,  particularly  in  the  neck  and  at  the  flexures  of  the  joints,  J*^'  ^^ 
as  the  axilla  and  the  fingers.     As  I  have  said  above  (p.  105)  much  of  this  cicatrix, 
could  be  avoided  by  careful  extension  during  the  healing  process,  and  by 
promoting  rapid  union ;  but  in  many  cases,  especially  in  children,  some 
amount  of  contraction  is  often  inevitable. 

It  is  very  difficult  to  obtain  permanently  satisfactory  results  by  operation 

in  these  cases.     Consequently  every  attempt  should  be  made  to  stretch  the 

cicatrix  by  mechanical  means  before  any  plastic  proceeding  is  undertaken. 

'     When,  however,  this  becomes  necessary,  several  different  measures  present 

>  Some  novel  attempts  have  recently  been  made  to  obviate  the  many  causes  of  failure  in 
rhinoplasty  and  other  operations  by  transplantation.  Thus  Dr.  Hardie,  of  Manchester,  has 
transplanted  the  distal  phalanx  of  one  of  the  fingers  into  the  nose  in  order  to  provide  a  bony 
base  for  the  transplanted  flaps  (*  Brit.  Med.  Journal,'  Sept.  26,  1876),  and  Dp.  Wolfe,  of 
Glasgow,  has  even  gone  so  far  as  to  assert  that  no  vascular  connection  with  its  original 
neighbourhood  is  necessary  for  the  transplanted  flap,  but  that  the  skin  may  be  simply  cut 
from  the  arm  or  other  part  and  inserted  into  the  face,  and  will  adhere  and  $pK}w  there  (Ibid., 
Sept.  18,  1875). 


It 


t>Vr     %tU.X3    . 


lO  VXklliOU.    UKSVWtStSU.     lAl 


theilo- 
plasty. 


Webbed 
finfi^ni  and 
toes. 


BuppoHed  to  be  healthy.*  But  the  objection  to  thi 
the  cleft  left  hy  such  divisions  are  always  more 
base  of  the  cleft  is  also  unnatural  in  structure,  » 
place  rapidly.  Now,  it  is  on  the  occurrence  of  ra 
of  success  in  plastic  proceedings  depends.  A  so 
result  may  be  hoped  for  if  all  the  cicatrix  can 
usually  impracticable  in  the  neck.  The  result  of 
I  have  seen  (and  I  have  performed  and  seen  many 
in  those  which  seemed  most  successful  at  first,  -wl 
united  kindly  and  the  deformity  was  at  first  ^ 
remained  long  unhealed,  and  at  this  point  a  ba 
formed  which  subsequently,  in  spite  of  the  best  efi 
tracted  slowly  and  to  a  great  extent  reproduced  thi 

Again,  the  deformity  of  the  lip  is  a  very  difficc 
of  the  neck.     The  lower  lip  gets  drawn  down,  pre« 
externally,  and  causing  great  distress  from  dribblii: 
torting  the  other  features.     This  is  best  dealt  wit! 
lip  from  the  jawbone  as  well  as  possible  with  the  k 
edge,  and  drawing  over  it  two  pieces  taken  from 
the  mouth.     These  pieces  are  cut  by  a  line  sloping 
the  centre  of  the  lower  lip  to  the  base  of  the  jaw,  ; 
bone  as  far  as  may  be  necessary,  but  so  as  not  to 
These  two  pieces  are    moveable  enough  to  unite 
middle  line,  while  their  bases  are  sown  into  the  refi 
lip.     Similar  operations  may  also  be  performed  in 
lower  lip  has  been  destroyed  by  cancer  or  injury. 

A  somewhat  rare  deformity  is  that  in  which  ih 
fold  of  skin  either  in  their  whole  extent  or  for  some 
natural  cleft.  The  same  deformity  is  found  in  the 
quence  there.  In  the  hand,  however,  it  so  materia 
that  it  is  of  great  importance  to  remedy  it  if  possibl 
The  diflBculty  consists  in  the  great  tendency  to  cica 
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4n  front  can  be  divided  gradually  by  elastic  pressure  ;  or  else,  after  the  hole 
has  been  established,  the  web  in  front  is  divided  close  to  one  of  the  fingers, 
and  the  two  flaps  thus  obtained  are  united  together  to  cover  the  other  finger, 
for  which  they  are  amply  sufficient.  Then  a  covering  is  obtained  for  the 
denuded  finger  out  of  some  distant  part  of  the  body — say  the  outer  side  of 
the  thigh.  A  flap  is  dissected  up  and  left  attached  by  both  its  ends,  and 
the  finger  is  thrust  in  below  it — much  as  the  hand  is  thrust  into  the  pocket 
— and  the  edges  of  the  flap  united  to  those  of  the  cleft.  When  union  has 
taken  place,  the  ends  are  divided,  the  hand  released,  and  the  cut  ends 
implanted. 

AMPUTATIONS. 

The  chief  indications  in  amputation  are — 1.  To  remove  the  whole  of  the  General 
parts  which  are  diseased  or  injured  beyond  the  prospect  of  recovery.     2.  To  ^qj^^ 
avoid  all  unnecessary  loss  of  blood.     3.  To  cut  flaps  of  proper  shape  and 
long  enough  to  cover  the  bones  withont  any  tension.     It  might,  perhaps,  be 
added  that  the  main  nerves  ought  never  to  be  left  so  long  as  to  be  exposed 
to  pressure  by  the  ends  of  the  bones. 

The  chief  methods  of  amputation  are  as  follows : — 

The  circular,  in  which  a  cut  is  made  all  round  the  limb  through  the  skin   Circular 
and  fat,  which  are  thrown  back  from  the  muscles  something  like  the  cuff'  of  Stm.**^' 
a  sleeve,^  then  the  muscles  are  divided  by  one  or  more  circular  sweeps  down 
to  the  bone,  then  all  the  soft  parts  are  retracted  from  the  bone  or  bones,  and 
the  latter  are  sawn  about  an  inch  above  the  part  first  exposed  by  the  division 
of  the  muscles. 

Retractors  are  sometimes  wanted  in  all  amputations,  but  more  generally  Retractors, 
in  the  circular.  They  should  never  be  required  if  the  parts  are  healthy,  but 
may  be  indispensable  when  they  are  stiff*  from  cedema  or  inflammation.  For 
the  thigh  or  arm  they  are  usually  made  of  two  plates  of  metal,  each  having 
a  handle  at  each  end  and  a  semicircular  notch  in  the  upper  edge.  One  of 
these  is  placed  above  the  bono,  the  other  below.  The  two  notches  form  a 
hole  through  which  the  bone  passes,  and  the  soft  parts  are  then  pulled 
forcibly  npwards,  the  saw  being  applied  just  below  the  retractors.  A  split 
piece  of  stout  cloth  will  answer  the  same  purpose.  When  there  are  two  boneo, 
a  tongue  must  be  torn  in  the  cloth  and  passed  between  the  bones,  the  ends 
are  then  crossed  and  the  cloth  drawn  upwards. 

Flap  ampntations  are  now  more  in  nse  than  circular.  The  flaps  are  cut  Flap  ampu^ 
in  two  ways,  by  transfixion  and  by  incision.  In  the  former  plan,  when  the  ^"' 
flaps  are  made  as  is  nsual  in  front  and  behind  the  limb  (antero-posterior 
flaps),  the  knife  is  passed  as  near  as  possible  in  front  of  the  bone,  or  bones, 
just  below  the  place  where  the  saw  is  to  be  applied.  Then  the  knife  is  carried 
downwards  and  outwards,  cntting  as  long  an  anterior  flap  as  necessary  ;  the 
same  thing  is  done  behind,  the  flaps  are  drawn  up,  the  bones  cleaned  a  little 
higher  up,  and  the  saw  applied.  The  same  operation  is  sometimes  done  on 
either  side  of  the  bone  (lateral  flaps),  chiefly  in  the  upper  arm.  In  this  way 
the  flaps  must  be  formed  of  all  the  tissues  of  the  limb ;  but  if  the  operator 
wishes  to  take  skin  only,  or  in  varying  proportion  to  the  muscles,  he  must 
make  his  flaps  by  incision,  carrying  the  knife  along  any  lines  which  lie  may 
find  suitable,  and  then  raising  the  parts  from  withont  inwards,  and  taking 

*  This  dissection  is  omitted  by  some  operators  wlio  merely  divide  all  the  pjirts  down  to 
the  bone  by  successive  circular  cuts,  while  an  assisuint  retnicts  the  parts  as  they  are  divided. 
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care  to  take  an  ample  allowance  of  fat  and  other  subcataneouB  iiflsni 
with  the  skin.  The  flaps  fVirmed  by  transfixion  must  be  ovaJ,  thoae 
by  incision  ma-y  be  of  any  shape.  They  may  also  be  formed  entirely  { 
the  muscles  being  divided  straight  down  to  the  bone;  or  they  maj  ; 
all  the  tisaaes  of  the  limb  (as  in  Teale's  ampntation)>  or,  aa  is  ao" 
commonly  done,  the  flaps  of  skin  having  l>een  thrown  back,  the  i 
may  be  divided  as  in  the  circular  ampntation — an  operation  iisoally 
of  as  *  the  modified  flap  amputation.'  I  shall  endeaTOUr  aa  well 
space  allows  to  ilhistrate  ea^^h  of  these  methods  of  operating  in  8p 
of  the  amputations  of  different  members,  in  doing'  which  I  shall  d( 
the  method  which  seems  best  adapted  to  each,  thong'h  in  all  of  thei 
quite  feasible,  nay  is  necessary  someiiiiieB,  to  adopt  a  method  the  fi 
possible  from  the  one  here  recommended.  For  instance,  in  ampntali 
the  hip  or  shoulder  the  fiap-am[>atiition  by  tr*infifixion  ia  the  best ;  bi 
often  necessary  to  cut  the  Haps  by  incision,  and  even  the  circular  ampi 
may  be  performed. 

The  instrameuts  required  for  amputation  are  very  simple.  In  thi 
sent  day  many  amputations  are  performed  with  a  simple  scalpel 
larger  than  a  dissecting  knife,  but  gcncmlly  an  amputating  knife 
ployed.  This  should  have  a  sharp  point  and  a  fine  narrow  blade,*  i 
length  shoald  be  proportioned  to  the  size  of  the  limb.  The  shorter  i{ 
easier  is  it  to  manage^  but  for  transfixion-operations  its  length  ini 
fiiderably  exceed  the  thickness  of  the  limb.  For  cleaning  the  boD* 
there  are  two  a  small  doubh?-edged  catHn  is  convenient.  The  back  of 
pressed  against  the  farther  bone,  dividing  all  the  soft  tissues  and  perio 
then  the  point  is  thrust  between  the  bones  until  their  periosteum 
completely  divided  where  their  surfaces  are  opposed,  then  the  point 
engaged  by  pressing  the  front  of  the  blade  on  the  nearer  bone,  and 
edge  ia  drawn  up  the  nearer  bono  till  it  comes  to  the  point  from  wl 
started.  A  peculiar  manipulation  (called  the  fignre  of  S)  is  som 
taught  for  doing  this,  but  it  requires  really  no  special  instruction* 
amputating  saw,  a  stout  strong-baoked  saw,  should  be  in  readiness,  an  j 
of  sharp  hone- forceps  to  cut  off  any  splinter  that  may  be  left  proj* 
if  the  bone  is  fractured  the  lion-forceps  to  bold  it  while  it  is 
above.  A  common  8cal]X!l,  tenacula,  ligatures,  and  tlie  contents  of 
csase  complete  the  armamentarium. 

After  amputation  the  wound  is  to  be  dressed  aa  prescribed  in  Cba{ 
a  piece  of  drainage-tube  being  passed  through  the  deep  part  of  the  st 
order  to  drain  off  the  abundant  scro- sanguineous  discharge  which  nsnal 
lects  in  the  cavity  if  it  is  tightly  sewn  up,  and  gives  rise  to  suppuratii 
the  stump  is  long  enough  the  patient  will  derive  much  comfort  from  ita 
placed  on  a  splint  and  lightly  bandaged,  and  the  splint  may  be  sh 
re^iuired.  When  the  flaps  are  necessarily  left  somew^hat  deficient  in 
or  w^hen  they  retract  afterwards  so  as  to  threaten  to  leave  a  conical 
much  benefit  may  lie  obtained  by  oarefnl  bandaging,  the  parts  beiB| 
well  drtiwn  forward  while  tlie  bandage  is  being  applied ;  and  still 
advantage  is  derived  from  the  application  of  continuous  traction  byua 
a  weight  acting  on  a  stirrup  of  strapping,  which  has  been  secnred 
stump  by  one  or  two  circular  strips,  a  few  inches  above  the  incision, 

Amputiition  at  the  shouldor.joint  is  best  performed  by  tranaOxini 
^  T\ke  o\d '  otcxAia*  VckxCis  with  a  rouad  pciiat  if  now  rery  nre^y  used. 
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cutting  the  flaps  from  within  outwards.     The  situation  of  the  joint  having  Amputa-  ' 
been  already  fixed  in  the  surgeon's  mind,  he  gets  an  assistant  to  compress  Jh^^jJ^J**® 
the  subclavian  artery,  while  a  second  manages  the  arm  for  him,  holding  it  at  joint, 
first  at  right  angles  to  the  patient's  body.     The  operator,  standing  behind 
the  patient,  enters  the  knife  just  behind  the  posterior  flap  of  the  axilla,  and 
brings  its  point  out  close  to  the  coracoid  process.     It  is  quite  easy  to  open 
the  joint  with  the  point  of  the  knife  as  it  passes  across.     Then  a  large  flap 
is  cut  out  of  the  deltoid  muscle,  which  is  retracted  by  the  second  assistant, 
who  now  brings  the  arm  down  to  the  side  and  pushes  the  head  of  the  bone 
up  out  of  the  joint  as  the  operator  passes  the  heel  of  the  knife  round  it.   The 
knife  having  now  quite  severed  the  articulation,  the  second  assistant  again 
holds  the  arm  perpendicular  to  the  body,  while  the  surgeon  brings  his  knife 


Fig.  391.  The  stump  of  an  amputation  at  the  shoulder- joint,  a.  The  glenoid  cavity,  the  long  tendon  of  the 
biceps  seen  at  it8  upper  part ;  b,  The  coraooid  ]>rocot«  with  the  coraco-brachialis  muscle  and  short  hc«d  of 
the  biceps  ;  c,  The  posterior  circumflex  artery  and  circumflex  nerve ;  d,  The  axillary  veMoIs  and  brachial 
plexus.  Above  th  ^  letter  A  Ls  seen  the  muas  of  the  deltoid  ;  above  the  letter  c  the  triceps  muscle.  In  the 
depression  between  the  deltoid  and  gloiioid  cavity  are  the  tendons  passing  to  the  great  tuberosity.  That 
of  the  snbscapularis  is  in  the  depression  between  tlie  glenoid  cavity  and  coraooid  process.  Above  the 
coraooid  proceM  it  seen  the  pectorahs  major. 


parallel  with  the  humerus,  and  cuts  a  short  flap  out  of  the  parts  internal  to 
it  in  the  axilla.  One  of  the  assistants  or  himself  follows  the  knife  with  the 
fingers  inside  the  flap  to  catch  the  axillary  artery  between  the  fingers  and 
thumb  in  case  the  pressure  on  the  subclavian  is  insufficient.  On  an  emer- 
gency (such  as  sometimes  occurs  in  war)  the  pressure  on  the  subclavian 
^may  be  dispensed  with,  and  the  operation  can  be  and  has  been  done  without 
the  aid  of  any  trained  assistant  at  all,  the  operator  being  aided  only  by  a  man 
who  manages  the  arm  for  him  and  helps  him  to  tie  the  vessels.  If  it  is  found 
more  convenient,  the  surgeon  in  operating  on  the  right  arm  may  stand  in 
front  of  the  patient,  and  cut  the  anterior  flap  by  entering  the  point  of  the 
knife  by  the  side  of  the  coracoid  process,  and  bringing  it  out  near  the  pos- 
terior flap  of  the  axilla.     The  flaps  are  shown  on  Fig.  393,  l. 

There  are  many  other  ways  in  which  this  amputation  can  be  performed, 
by  cutting  flaps  from  the  skin  inwards,  by  a  modified  circular  method,  or  by 
using  any  tissue  left  uninjured  to  cover  the  glenoid  cavity.  I  have  seen 
cases  in  which  the  tissues  were  so  far  torn  off"  the  arm  and  scapula  that  even 
this  was  impossible,  yet  which  healed  well  by  granulation,  and  left  really 
little  to  desire.  Amputation  at  the  shoulder-joint  is  by  far  the  most  suc- 
cessful of  all  the  major  operations ;  but  it  should  not  be  performed  except 
in  cases  of  evident  necessity,  since  any  moveable  stump  which  can  be  formed 
out  of  the  arm,  however  short,  will  be  of  some  use  to  the  patient. 

3L 
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Amputation  throagh  the  continnity  of  the  humerus  can  be  perfom 
any  way  that  the  operator  fancies  or  that  the  nature  of  the  disease  or  i 
points  out  as  advisable.  One  of  the  best  methods,  I  think,  is  the  con 
tion  of  skin-flaps  with  a  circular  incision  of  the  muscles.     The  lines  < 


'/   h 


f  lo.  392.  The  front  of  the  arm,  d^owing  the  lines 
of  incision  for  various  operations.  1.  One  of 
the  various  incisions  in  use  for  the  ligature  of 
the  axillary  artery.  2.  The  incision  for  tying 
the  brachial  artery  in  the  middle  of  the  arm,  in 
a  line  from  the  centre  of  the  bend  of  the  elbow 
below  to  the  interval  between  the  flaps  of  the 
axilla  above,  a,  4.  The  lines  for  t>'ing  the 
nidial  and  nlnar  arteries  high  up.  5.  Flap  am- 
putation of  the  forearm.  6,  7.  Lines  for  tying 
the  radial  and  nlnar  arteries  low  down.  8.  An- 
terior flap  for  amputation  at  the  wrist.  9. 
Amputation  of  the  thumb  and  metacarpal  bone. 
10.  Amputation  of  a  finger  at  the  knuckle,  the 
head  of  the  metacarpal  bone  being  removed. 


Pig.  393.  The  back  of  the  arm,  showing  t 
for  various  amputations.  I.  Ampatatio 
shoulder-joint,  by  an  external  flap  ci 
the  deltoid,  and  a  shorter  internal  flkp  £ 
axilla.  2.  Amputation  of  the  nppcr  ai 
shorter  skin  flap  from  the  front,  and  i 
one  from  the  back.  The  muscles  may  be 
in  the  same  lines  or  circularly.  8.  TnL 
putation  in  the  forearm,  the  longer  fli 
the  front,  the  shorter  (here  shown  a  li 
long)  from  the  back  of  the  limb.  4.  k 
tion  at  the  radiocarpal  joint. 


cision  are  shown  on  Fig.  393,  2.  The  tourniquet  may  be  put  on  near  the  s 
or  Esmarch's  bandage,  or  the  axillary  artery  held  by  an  assistant, 
operation  is  now  comparatively  rarely  performed,  being  reserved  main 
cases  of  complicnited  injury  in  which  it  is  impossible  to  preserve  the  lin 
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tlie  elbuw» 


caaes  of  malignant  disease?.     In  the  former  caso  very  few  vessels  will  require 
ligatare,  probably  the  hrnchixil  and  superior  profunda  will  be  the  only  ones 

(Fig.  394).     In  cases  of  rapidlj-j^n>w- 
^>^     ^  ^  inj^    tnnioiir,    of  course    the    smaller 

arteries    will   have    become   enlarged, 
and  most  lie  tied* 

In  Bon»e  rare  cases  amputation  has  Tlir<iogli 
been  performed  through  the  elbow- 
joint,  I  have  never  seen  the  oi>e ration 
done,  though  I  have  seen  the  stumps 
of  such  operations,  and  v^r^  useful 
and  good  ones.  There  would  be  no 
difficulty  in  fashioning  the  flaps^  but 
the  opportunity  for  performing  the 
operation  must  be  very  rare,  for  any 
part  of  the  forearm  which  eau  be 
preserved  would  be  useful,  and  if  the 
whole  forearm  is  destroyed  the  hu- 
merus is  also  pro!>abIy  injured,  and  it<a 
end  must  be  removed. 

Amputation  of  the  forearm  is  a 
very  common  o|teration,  and  is  per- 
formed on  ai'count  of  hicci'ation  of  the 
hand,  or  of  caries  of  the  wrist,  or 
malignant  tumour. 

I  have  placed  on  the  diagram  (Fig, 


Fto.  3H4.  Dliig:ram  of  a  ei^cUcm  of  ttm  upper  nnn, 
ibowiikg  tba  porta  oe  they  would  be  mvu  iu    u 

▲*  The  brmchial  vviiote,  havtnf;  tlip  mMlfan  ncrro. 
In  front  of  the  arter3r%  and  tin'  ufniiT  at  boitio 
diKtance  bck>w  it;  b,  llio  basilic  vuin  iiiih  the 
ijilcm&l  cutaneous  nerve;  c,  ITie  bumeru*,  Ijing 
clo«>e  t<i  whiah  una  neq  tlw  muscalu-fiiKbml  ncrim 
in  the  sabgtaniie  of  £be  triceps  muHCIo  lurid  the 
»iip<>rior  profunila  Tcsaela  ftkmg  with  it.  Iji  ftMiit 
of   th«  hitrai^Ttiii  is  Men  the  nmaculo-rataneona    oa*i„\  ij.i       fit,  a  i 

ncrvo  iyin«  botw9.?n  bh«  biMfis  an<i  bn^t^hbiii«  393,  3)  a  Sketch  of  the  rectangular  or 
^^:SV;  L'S^^Sf^^Jr^.^tJEry^^^  Teale'B  amputation  in  this  part  of  the 
^S^*^*^'*^^^  *"  ^  «ii»t«ioi=  t^r  Lhfl   i^jj^b,  and  it  is  a  very  good  method,  for 

the  chief  difficulty   in  amputation    of 
iJie  forearm  is  caused  by  the  numei*ous  toiidons  (especially  near  the  wrist) 

which  are  liable  to  be  cut  irregalarly, 
and  so  interfere  with  a  |>erfect  result. 
In  the  reehingular  ojMjration  those  are 
divided  straight  across,  and  the  flaps 
formed  are  more  regular.  But  many 
other  pinns  aro  in  use :  a  modified 
fiap^^i.e.  skin- flaps  with  circular  in- 
cision of  the  muscle s~or,  on  the  other 
hand,  a  circular  sleeve  of  skin  turned 
beck,  and  then  short  flaps  cut  out  of 
the  muscles  by  passing  the  catlin  in 
front  of  the  bones^  l>elow  the  two  main 
arteries^  and  cutting  outwards,  and 
then  making  a  similar  small  flap  behind 

X,  ndiiia  with  the  ni  tmd   iier>'«  ia     ^  a     i    i       nt       tr  i.x\ 

front  of  It;  m,  mwiiau  ncrvt;  ^^hicb  u  somptimes    (as  rccommended  by  Mr.  Hewctt),  or 

?^?o";5..'^;:d^rtt'^';JSV.''dfg'fJrS;.'':Si  the  common  circular  operation,    .viU 

TK.iSi^'arl™';oIf^'"lX»"*to  a"  gi^«  ^"^  «"^""«  ^"^^^   carefnlly 

boDCf,  ai^,  lying  on  a,  the  anteiior  interewKsoni  executed*  If  any  teudons  proiect  ir- 
vesaelfi.      TIi  -  iKwterior  itiUnxMwoiu  Teueli  arc  it  ■  j       «• 

WWII  between  the  dwp  and  Btipnrfkiba  Uycn  of  reiTularlv    thcv   must  be  trunmed  on 

ojUBck*  at  Uie  back.  ®  fi        a  j*      ^     i         mi 

before    the  napa  are    adjusted.      The 
position  of  the  vessels  can  be  seen  from  the  annexed  diagram  (Fig,  395). 
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In  some  i*ai*e  casus  the  whole  Land  is  removed  at  the  wrist.     This 
done,  I  thiuk,  by  catting  two  tolerably  eqnal  semi  circular  flaps   bac 
fix>nt  from  the  Bkin  inwards.     (FigiJ,  392,  8 ;  and  393,  4.)     If  the  pi 
or  unciform  proceaa  is  inconveniently  prominent  it  may  be  cat  off. 

The  fingers  ai^  constantly  amputated  at  any  of  their  three 
Bometimcs  through  the  continuity  of  one  of  the  phalanges,  and 
frequently  through  the  metacarpal  bone,  the  betul  of  which  is  rej 
along  with  the  finger.  The 
two  tormiual  phalanges  aro 
beat  amputated  by  cutting 
pretty  straight  iiito  the  arti- 
culation on  its  dorsal  aspect, 
cotTea ponding  to  the  centra! 
fold  of  the  skin  on  this  side 
of  the  joint,  and  tJien  pasBing 
the  knife  throngh  the  joiiit  i 
and  shaping  a  long  fiap  out  I 
of  the  tissues  on  the  ijahnar  / 
surface.  In  amputiiting  at 
the  knuckle  it  is  important 
in  a  labouring  man  to  pre- 
serve the  head  of  the  raeta- 
carpal  Imuc.  Those  who  study 
appearances  sometimes  re- 
commend its  removal  in  per- 
sons who  are  not  called  apon 
for  manual  labour ;  but  this 
weakens  the  hand  so  much 
by  the  section  of  the  ti*ans- 
vei*se  ligament  and  other 
etrncturea,  that  it  seems  to 
me  better  always  to  preserve 
the  head  of  the  bone  it  pos- 
sible, though  the  gap  between 
the  two  fingers  is  no  doubt 
an  ugly  deformity,  In  the  dis- 
secting-room   the   amputation   Fio.  3M.     SlwwiaK  tlJ«  incwion*  (or 

1.  Ihe  indium  for  tjiug  the  cAroUd  utuzy^ 
the  stertiotua«loi(1  tnnack*,  in  a  Un«  fitim  Wio 
jolut  to  the  pijtnt  Ixtwtien  the  liogk^  of  tiae 
proociai.    1'.  nij*t  for  Ijidg  tlio  aabcUriui, 


the  clRTiclpf  in  tluj  »pa(?v  tK>tweea  tlva  ttxpi 
mn^t<>lcl.     a.    llio  incision*  for  the  mmoT 
4.  The  Inctsfon  for  oTftriotomyi  which  Ls  i 
up  to  the  ciudform  c»itiliie«.    Tho  dot  In  tti 
incidtoj]  liiaicMteft  the  pUux  for  jMinioefitw^ 
Styt  the  UffutOTD  of  tbo  llioo  ifteria.    In  f , ' 
of  the  pxt^.TOAl  lilac,  oaly  the  lower  part  of  tW*  t 
eoDicwiiat  paniUcl  to  Puupart^a  Ugaoiejit,  i2»  tvqa 


ormlj 


(Fig.  392,  10)  may  be  accora- 
plished    with  a  single   sweep 
of     the     knife.      The    knife 
should    be     I6ng,    thin,    but 
stout.     The  finger  to  bo  re- 
moved   (say   the    middle)    is 
seized  and  dmwnto  the  ulnar 
side,  the  heel  of  the  knife  is  laid  on  its  radial  side,  at  the  anterior  end 
incision,  and  carried  on  with  a  sawing  motion  backwards  till  it  ar 
the  position  of  the  joint.     It  is  now  turned  transversely  through  tl 
and  then  forwards  to  cut  out   the   fl^p   on   the   ulnar    side.     The 
exigencies  of  injury  and  disease  often  render  this  operation  impmctic 
the  living  subject,  and  the  flaps  most  be  shaped  as  the  operator  beet 
inclining  to  this  model.    If  tJie  head  of  the  metacarpal  bone  is  to  be 
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the  incision  must  be  proloEged  snflBciently  backwards  to  allow  of  the  bone 

being  cleaned  and  the  cutting 
forceps  applied. 

The  thumb  is  very  rarely  Amputa- 
amputated,  since  its  preser-  thumb, 
vation,  or  that  of  any  part  of 
it,  is  so  useful  as  a  point 
d'appui  to  the  fingers,  even 
if  it  is  itself  immoveable, 
that  surgeons  generally  leave 
cases  of  injury  of  the  thumb 
to  ijature ;  and  in  cases  of 
diseased  joints  or  phalanges 
the  expectant  treatment  is 
still  more  plainly  imperative. 
The  thumb  may  be  ampu- 
tated at  its  joint  with  the 
trapezium  bone  by  carrying 
an  incision  forward  on  the 
dorsal  aspect  of  the  meta* 
carpal  bone  from  the  position 
of  the  joint,  then  making  it 
include  the  metacarpo-phaJan- 
gcal  joint  in  an  oval  manner, 
as  shown  in  Fig.  392}  9,  and  so 
returning  to  the  point  from 
which  it  started.  Thus  an 
ample  covering  is  secured  for 
the  flap,  and  no  incision  made 
in  the  palm.  The  thumb 
being  freely  divided  from  the 
fold  uniting  it  to  the  fore- 
finger, is  lifted  up,  the  knife 
passed  below  its  metacarpal 
bone,  separating  it  from  the 
palmar  muscles,  and  then  by 
dividing  the  ligaments  which 
unite  it  to  the  trapezium  the 
whole  member  is  removed ; 
or  palmar  and  dorsal  flaps 
may  be  formed  by  passing  a 
long  bistoury  in  front  of  the 
thumb  from  near  the  situation 
of  the  joint  to  the  fold  between 

Fio.  397.    Diagram  showing  the  indalons  for  Tarloiu  operationB  the  thumb  and  forefinger,  and 

on  the  lower  extremity.    1.  Amputation  at  the  hip- joint  by  a  i-i ^«i.i.:.««.   ^„i.  «    !««„«*  fl«,» 

short  anterior  and  long  posterior  flap.  2.  Amputation  of  the  then  CUttmg  OUt  a  large  flap 
thigh  by  short  anterior  and  long  posterior  flap.  8.  Teale's  {l^j^  aI.^  mass  of  mnaclea  of 
amputation  of  the  leg.  4.  Syme's  amputation  at  the  ankle.  ^™™  *'"®  mass  OI  muscies  Ol 
y.  ChoparfsamputaUon  6.  Ligature  of  Uie  femoral  artery  j^^q  thumb.  The  loint  which 
in  Scarpa  8  triangle.  7.  Ligature  of  the  femoral  arteiy  in  .  *  .  . 
Hunter's  canal.  8.  Excision  of  the  knee.  9.  Ligature  of  the  ig  now  expOSed  is  divided,  and 
posterior  tibial  artpry.  10.  Ligature  of  the  anterior  tibial  n  n  j  i*  fl- 
attery. 11.  Ligaturo  of  the  posterior  tibial  artery  lower  down,  a  smaller  flap  made  from  the 
12.  Llsfranc's  amputation.    13.  Amputation  of  the  great  toe.       .                       mi             j*  i         x 

dorsum.      The  radial  artery 
is  sometimes  divided  in  the   operation,   though   by  carefully  keeping  the 
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Ampata- 
tion  at  the 
hip-joiDt 


The  aortic 
toumiqnet. 


knifo  close  to  the  bone  as  the  operator  passes  through  the  joint 
avoided. 

The  operation  at  the  hip-joint  is  ihe  most  formidable  of  all 
tions.     In    performing    it    it  is 
often  essential  to  get  the  opera-  / 

tion  over  as  rapidly  as  possible,  ^ 

and  this  is  the  case  especially 
when  a  toamiqnet  cannot  be 
applied.  The  surgeon  will  re- 
quire at  least  four  assistants: 
one  to  administer  the  antesthe- 
tic ;  a  second  to  attend  to  the 
tourniquet,  and  if  needful,  com- 
press the  artery  in  the  groin ;  a 
third  to  support  the  limb,  and  a 
fourth  to  manipulate  it  so  as  to 
facilitate  the  movements  of  the 
knife.  The  tourniquet  which  is 
in  use  in  this  amputation  is  one 
invented  by  Professor  Lister,  and 
generally  called  after  his  name ; 
but  he  has  pointed  out  that  Pro- 
fessor Pancoast,  of  Philadelphia, 
had  previously  designed  a  similar 
instrument.'  It  is  a  large  horse- 
shoe tourniquet,  resting  by  a 
broad  base  on  the  loins  and 
somewhat  steadied  by  a  strap 
which  passes  from  its  expanded 
end  to  its  arm.  The  end  of  the 
arm  carries  a  screw  and  pad. 
The  pad  is  applied  over  the 
aoHa,  just  above  the  umbilicus, 
and  by  screwing  it  home  (if  the 
toumiqnet  is  of  the  pr()])cr  size) 
tlie  pulse  in  both  groins  can  be 
arrested,  which  shows  that  the 
aortji  is  coniniaiided.  This  some- 
times produces  such  dyspucca 
thai  it  cannot  be  tolerated  even 
under  anajsthesia,  in  which  case 
tlic  second  assistjint  must  be 
char^^cd  to  suppress  tlie  pulse  in 
the  groin  by  pi-cssure  with  one 
hand,  and  to  follow  the  surgeon's 
knife  as  it  cuts  out  tlu^  anterior 
flap,  and  seize  the  femoral  artery. 
Other  assistants  (or  if  there  are 
oidy  four,  the  fourth)  will  press 
sponges  on  the  vessels  in  tlie 
posterior  ilap  .'vs  they  are  cut.  The  easiest  and  quickest  way  c 
'   'Sy^t.  of  Snrg.,'  2n<l  od.  vol.  v.  p.  G.'rJ. 


3.  3I>S.  Lint's  of  varions  amputation^ 
tn-mity.  a«^  shown  on  tho  Iwick  of  t!ir 
torior  or  sliort  tin}*  in  ani]»ntiti.>n  i 
IV)st<«rior  or  loii^'  tiap  in  th.-  ainiMiU 
sho\\n  in  Fip.  3'»7,  i>.  m.  Tt-alf's  amn 
shown  ricthi'r(iia<rfjirnn»ati«-ullv,  tb«'  l«.r 
Ivinv:  i  lacc«I  too  fur  Iwu'kwanls  in  t-nUi 
tion  (.f  t)i.'  j>o-torior  Hup  int^-llivrjhio. 
thf  uuUr  sidi-  of  tlio  iowt-r  tlap  of  Syni 
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at  the  hip  ift  hj  unteropostcdor  flaps.  The  knife  is  entered  midway  between 
tlie  anterior  superior  Rpine  and  the  great  iroelianter,  and  its  point  is  broiig-ht 
ont  in  the  middle  *jf  the  Fold  between  tlie  natc^s  and  perinnnim,  in  doing  wliieh 
tlic  opemtor,  if  he  knows  aeetirately  the  position  of  the  joint,  will  pn^bably 
open  it.  "VVTiile  this  is  being  done  the  fourth  assistant,  who  has  gently  flexed 
the  limb  in  order  to  facilitate  the  opening  of  the  joint,  brin^  it  quite  straight, 
and  the  operator  cute  out  a  long  anterior  flap,  reaching  ahont  four  or  five 
inchcfl  frDta  the  groin  if  tlio  tissues  there  are  healthy.  The  necond  assistant 
draws  this  flap  upwards,  the  operat-or  eats  the  joint  freely  open  with  the 
point  of  his  knife,  and  the  foartb  assistant  by  strongly  extending  the  thigh 
makes  the  bone  start  ont  of  the  socket.  Then  he  flexes  and  addaets  the 
limb  80  that  the  trochanter  may  become  prominent,  and  the  snrgeon  passes 
the  heel  of  his  knife  round  the  trochanter,  and  gets  its  blade  altogether 
behind  the  femur.  As  he  does  this,  the  foarth  assistant,  following  his  move- 
ments, brings  the  limb  straight  again,  and  the  post-erior  flap  is  cut  ont,  Tbe 
third  and  fon^rth  assistants  are  now  free  to  attend  to  the  vessels  and  help 
the  operator  in  securing  them.  The  long  anterior  flap  has  reached  helow 
the  bifurcation  of  the  femoral,  and  the  first  care  of  the  sargeon  is  to  tie  the 
femoral  and  profanda  aHeries  (Fig.  300  a).     When  this  has  been  done  the 


FlO.  SBO.  AmputAtirin  at  tbc  hip  by  the  lon^  nuLciiar  kikI  thart  potSteiior  Sap,  A,  The  femoral  and  prof  and* 
tqnkIb,  wati  bmiJCliuH  (4  tbe  fl^toiror  crum]  Derve.  B,  Thck  great  J9ciatio  norve  and  it«  oomponton  arteiy. 
A  lar^  brunch  of  the  miatia  tkriaay  la  aeeii  in  front,  c^  The  muHcnJar  man  from  tbo  tuber  imMi  and  tint 
obtTimtcfir  cxtemua  mutcle.  Ijoigo  bruichen  on;  Bf>c-n  on  cjibf^r  side  from  tim  |)n»fnii4it  &Dd  gluteal. 
D,  The  piMMA  and  other  mtucte  immodiBttily  in  front  &t  the  joint.  Tbe  knife  moat  bo  piuued  beneath  thia 
mut  of  mosclc  in  tlie  flmt  tmnaflxlon,  so  oa  to  Avofd  all  danger  of  punctarlu^  the  femoml  lurtary. 

second  assistant's  hands  arc  at  liberty, and  then  the  large  vessc^ls  in  the  posterior 
flap  should  be  sccuretl,  while  any  Bmaller  bleed mg-  arteries  in  the  anterior 
are  compressed*  The  continuation  of  the  flciatic  artery  and  the  cornea  nervi 
ischiadici  will  be  found  near  the  sciatic  nerve,  large  branches  from  the 
internal  and  external  circumflex  on  cither  side,  and  some  branches  probably 
from  the  gluteal.  When  all  the  vesselfl  are  tied  there  is  an  ample  covering 
for  the  stnmp.  The  posterior  flap  is  shown  in  Fig.  31>8,  l»  and  the  stamp  in 
Fig,  399.  If  from  the  growth  of  a  tumour,  or  any  other  canse,  thia  method 
is  impracticable,  the  flaps  can  l>e  made  either  laterally  or  obliquely,  or  one 
of  the  flaps  may  be  lengthenetl  at  the  expeDBC  of  the  other  (Fig.  397,  t)  i 
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or  tbey  may  be  inarlG  chiefly  of  skin,  rlissected  and  tor 
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Fio.  400t.    Stnxnp  of  dnciilfif  mtmf 

middle.  Thm  flc«n«  of  ftkto  hm  k 
«hoM'  ih«i  flat  fnoe  of  tlkfi  itai 
ftrU*r}',  it»  Tcin  behind  li,  an 
itrU'r>'  Ijchind  them.  TTic  ^ 
n.  L^hown  tlie  fsmsi  trlmtii;  oerr 
tbc  .^'tui-mciubnuiovaB  nmacie  ^ 
inkf  tbo  mMa  of  addocton  bovi  I 
dtfiotms,  c,  Bbows  file  tzfcepi  4 
nbuve  li.    ICtuicolar  arfc««ieft  «1l 

dnmUoii  of  the  fHirmac.  ^ 


incisions 
Tire  tliigli  may  be  ampntaied  in  varioas  waj's,  and  at  anj 
beting  divided  as  bigh  as  the  troehaiit<?r,  or  as  low  as  til 
Btu'gfoiis  are  alwiiys  anxiocts  to  go  as  low  as  is  conmsteni  wl 
disease,  remembering  Dieffenbach's  saying  tliat  '  the  dangerl 
inch.'  The  old  ciretilar  amputation,  or  a  cofnbinatioii  in 
cut  in  flaps,  the  longer  antenorly, 
and  then  a  circular  sweep  is 
made  thit)agh  the  mnscles,  seem 
to  me  the  best  methods.  For 
the  amputation  close  on  the  knee- 
joint  Mr*  Garden's  method  in  now 
ill  great  favour.  Its  principle  is 
that  o!  making  the  whole  stumi> 
out  of  one  long  anterior  flap  of 
skin  reaching  below  the  patella, 
anti  cutting  the  posterior  skin 
and  muscles  sii^aight  down  to 
the  bono  ;  tlien  raising  all  the 
soft  parts  somewhat  from  the 
bone  and  dividing  it  horiKoiitaUy 
tlirough  the  condyles,  below  the 
mcdulliry  camti  This  is  suffi* 
cient  in  most  cases  of  disease  of 
the  knee,  and  leaves  a  verj'  long  and  very  usefnl  Rtntnp,  I] 
to  b<>  less  expoHcd  to  the  danger  of  osteomyelitis  than  the, 
which  the  medullury  camil  is  laid  open.  Flap  Dpertitions 
forijicd  in  any  part  of  the  tliigh^  either  by  anieropostf^ritH 
laterfd  fUips.  Mr.  Tcale's  method  by  rectangular  flaps  is  j 
the  thigh,  in  consequence  of  the  high  level  at  wliich  the  hi 
method,  l>o  necessarily  divided. 

Amputation  through  the  knee-joint^  ieavini^  the  whi 
fiuifaee  of  the  femur  and  patella  int^ct^  is  an  operation  of  ^ 
rather  fond,  in  cases  where  the  whole  of  the  leg*  is  destn 
or  where  malignant  disease  attacks  the  tibia,  yet  there  la 
skill  below  the  knoe.^  A  long  skin  flap  is  eut  out  of  the  fi 
an  incision,  convex  downwards,  starting  from  the  back  of  a 
reaching  fonr  or  five  inches  down  the  leg.  The  skin  and  tU 
beeu  mijsed  from  the  boiietj  aod  the  latei*al  ligaments  compli 
surgeon  changes  the  scalpel  for  an  amputating  knife,  which 
the  tibia  and  cuts  a  postcrioi"  flap  outwai'ds.^  This  flap  nei 
very  shoi-t  distance  if  the  anterior  flap  is  long  enough ^  and  i 
the  Wound  then  falls  completely  behind  the  femur.  The  pi 
or  two  articular  branches  ni"e  probably  all  that  will  require  t 
This  opei*ation  is  vai'iously  modified.  Mr.  Butcher  dcecr 
as  'amputation  at  the  knee-joint/  in   whicli  the    end   of  i 

'  Thu  main  tulv:ulhl^c^  uf  aiJipiirdtion  sit  tin?  knee  nn^  tlio  NiigtK  iind 
mvl  tliG  Immd  rmirHl.iMt-'  fiu'o  for  iipi4ioalK'Ti  uf  llio  artificial  le^.  jf^  ^jj 
toinloncy  lo  filmigliing  ttf  tlio  loi>;;^  Hnp  Jiml  io  ulnHL-ett^  t'Xlrriiilii|^  ti|>  jj^^  || 

*  Of  tlvo  |'«jHr*'rior  fliip  iwuy  ho  rut  from  tin*  Hkin  iiiWjmU  \*'it||  ||i^  ^^^ 
In  LUll  ibtj  Uk^  iuiltridf  ih\\\  or  tJm  wbt»lf^  oprrUinn  pk*rlbnin*ti  with  u  sfiof 
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through  and  the  stump  made  chiefly,  from  the  skin  and  muscles  of  the  calf, 
the  latter  being  hollowed  out  as  far  as  is  necessary  to  render  the  flap  pliable 
and  admit  of  its  being  attached  to  the  skin  in  front  of  the  femur.  This  is, 
as  it  were,  Garden's  method  reversed,  and  the  latter  is  generally  preferred. 

Again,  there  is  an  opei^ation  which  goes  usually  by  the  name  of  *  Gritti's 
amputation,'  in  which  the  flaps  are  formed  as  for  the  amputation  through 
the  knee-joint,  but  either  in  consequence  of  disease  or  injury  in  the  lower 
end  of  the  femur,  or  from  not  being  able  to  get  sufficient  sound  tissue  to 
cover  the  condyles,  the  operator  is  obliged  to  saw  through  them.  Then  the 
patella  is  sawn  perpendicularly,  so  that  all  its  cartilage  is  removed.  The 
anterior  flap  is  brought  over  the  sawn  end  of  the  femur,  and  the  sawn 
surface  of  the  patella  applied  to  that  of  the  femur. 

Or,  in  the  amputation  through  the  knee-joint,  the  chief  flap  can  be  made 
from  behind,  and  the  scar  brought  up  in  front  of  the  femur,  the  patella  being 
removed. 

Amputation  of  the  leg  may  be  performed  on  the  circular  method,  which  Ampata- 
secures  a  somewhat  lower  section  of  the  bones  than  any  of  the  flap  operations,  ^^  of  the 
or  by  skinflaps  and  circular  section  of  the  muscles ;  or  by  flaps  formed  on 
the  anterior  aspect  by  section  from  the  skin  inwards,  and  on  the  posterior  by 
transfixing  the  parts  and  cutting  outwards.     In  transfixing  from  the  tibial 
side  the  operator  must  be  careful  not  to  pass  his  knife  through  the  inter- 
osseous  space  in  front  of 
the  fibula,  instead  of  behind 
it.     I  have  seen  this  twice 
done  on  the  living  subject. 
Mr.    Teale's   operation,  by  Teale's  am- 
rectangular  flaps,  is,  how-  putation. 
ever,  a  very  good  method 
in   this  amputation,  when 
the  operator  has  no  objec- 
tion to  dividing  the  bones 
somewhat  higher  up ;  and 
this    seems  a    convenient 
place    for    describing    it. 

Fio.  401.    Diagram  of  Tealo's  ampataUon  of  the  leg,  perfonned  a  Xfo  amnntatino'-knife  is  re- 

Uttlc  below  the  centre  of  the  limb.    The  artcrior  long  flap  has  ^^^  ampumwng  Kiiiie  is  rtj- 

bcen  bent  on  iteclf,  the  better  to  show  the  position  of  the  vessels,  quired    f or  this   Operation, 

1.  The  anterior  tibial  vessels  and  nerve.     The  arterv  is  shown  ex-^_.-      .  _        ^_         ..' 

poeed  throughout  the  whole  length  of  the  flap,  where  it  has  been,  whlch    IS    performed    With 

peeled  off    the   interosseous    membrane.      The   tibialis   anticus  ±-11                       11 

muscle  is  seen  on  its  tibial  side,  the  extensor  proprias  polUcis  and  a      ratner      large      SCalpel. 

extensor  longus  digitorum  on  ito  fibular  idde,  external  to  which  is    tt      •        _    j       \,z„  ^:^A 

the  mass  formed  by  the  peroneal  muscles,  here  perhaps  rather  Having  made  Up  niS  mma 

exaggerated  in  sixe.   2.  The  posterior  tibial  vessels  and  nerve  lying  «,,Up«p,    },«   «,;]!    divide    the 

near  to  the  interosseous  membrane,  but  separated  from  it  by  the  wncre    ne   Will   uiviutJ     imv 

tibialis  posticus  muscle,  and  from  the  tibia  by  the  flexor  longus  Knn^Hi      ihp>    anrcrpon     Tnp.a^ 

digitorum.    3.    The  peroneal  vessels  lying  cloi  to  the  fibula,  in  ^^^^i     *"®    SUrgeon     mt^ 

the  substance  of  the  flexor  longus  pollicis.    In  the  cut  face  of  the  gnres    f  with  a  tape  Or  with 

short,  and  thick,  posterior  flap  are  getn  the  siction  of  the  solcnn,  \                .             - 

and  superficial  to  this  that  of  the  gastrocnemius  muscle,  each  his  CVe)  the  CirCUmfercnce 

containing  the  mouths  of  several  muscular  veagols.  *..,.,     1      .    1            1 

of  the  limb,  he  takes  a  hori- 
zontal line  the  length  of  half  this  circumference  with  its  extremities  lying 
behind  the  tibia  and  fibula,  and  from  the  ends  of  this  line  he  draws  two  in- 
cisions of  the  same  length  as  the  base  vertically  downwards,*  and  unites  their 
ends  by  an  incision  parallel  to  the  base.  He  cuts  through  all  the  tendons  and 
vessels  straight  down  to  the  bones  and  interosseous  membrane,  and  then  I'aises 
all  the  parts,  including  the  anterior  tibial  vessels,  from  the  bones  and  interos- 

'  As  tlie  Hml»  mpidly  dwreascs  iu  sizo,  the  lower  end  of  the  flap  includes  much  more 
than  half  tlic  circumference  of  the  leg. 
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eeouB  membrane.  Miicli  caro  nmst  be  taken  not  to  notch  the  artery  in 
thb,  the  edge  of  the*  knife  Iteing  kept  alw&y«t  on  the  membnuie. 
raised  the  anterior  fliip  cnmplett^ly,  tlie  opf-rat^vr  cuis  the  fiosterior  Qm 
transverse  inciBion  nintiing  across  the  back  of  tbe  leg  down  ta  the 
the  posterior  flap  being  a  quarter  the  length  of  the  anterior  (Fig,  31 
The  interosseous  membrane  being  di\^ided  and  the  lK>ne8  perfectly  c 
the  saw  is  applied.  For  this  purpose  the  leg  is  turned  outwards,  eo  thi 
fibula  is  first  presented  to  tire  operator,  and  the  division  of  the  Bbala  com 
while  the  tibia  is  still  onlj  half  sawn  through.  The  vessels  having 
tied  (see  Fig,  4r>l),  the  long  anterior  flap  is  bent  over,  its  lower  edge 
to  that  i>f  the  posterior  flap,  and  its  doabled  lateral  edges  stitched  togi 
If  the  flajjH  have  been  cut  tnily  the  whole  fite  perfectly,  and  when  it 
kindly  it  makes  a  most  excellent  stump;  hut  it  is  not  a  suitable opemti< 
weakly  persons  on  account  of  the  probability  of  sloughing  of  part  oi 
long  Oap,  and  if  8eci>ndary  hteraorrhage  comes  on  it  is  very  troublesomei 

Mr,  H.  Lee  has  pmposcd  to  reverse  Twile's  proceeding,  making  the 
flap  from  iK^liind  insteatl  of  in  fronts  so  as  to  obtain  thicker  tissue  foi 
long  flap,  which  is  therefore  less  liable  to  slough,  and  to  avoid  leaving  a 
piece  of  nerve  (the  anterior  tibial),  which  ha&  to  he  bent  on  itself  in  a^ 
ing  the  flaps."  I  have  seen  very  good  results  from  this  operation  in  Mr, 
hands  ;  but  it  is  somewhat  diflBcnlt  to  be  certain  of  tbe  position  of  the 
terior  tibial  vessels  in  |ierfonning  it,  and  the  tendieons  part  of  the  gni 
cnemius  muscle  in  the  lower  |mrt  of  the  leg  does  not  easily  lend  itself  to 
bending  which  the  long  f!ap  hns  to  undergo* 

Tcale's  method  provides  tbe  bones  with  a  thick  cushion  formed  in 
part  of  muscles.  These  muscles  ultimately  waste  away,  but  while  thej 
undergoing  tliis  process  tbo  stump  becomes  consolidated,  and  the  skin 
not  adhere  to  the  bones,  eo  that  tbe  face  of  the  stump  will  bear  the  woi 
leg  to  press  directly  on  it. 

In  perfornnng  amputation  of  the  leg  when  the  tissues  are  at  all  consoli 
by  inflammation  it  is  often  diflienlt  to  retract  the  parts  from  the  bones. 
such  cases  a  Itnen  retract^^r  is  required.  This  is  made  with  a  long  pie< 
stout  linen,  in  one  end  of  which  a  tongue  is  cut  or  torn,  leaving  this 
consist  of  three  strips,  the  central  one  the  narrowest.  This  tongue  is  pa 
through  the  iDterosseous  space,  the  brojuter  ends  are  crossed  in  front  of 
bones,  and  thus  the  parts  can  be  fombly  pushed  up  and  the  bones  ex] 
mucli  higher  than  is  otherwise  possible. 

In  amputating  the  leg  tbo  posterior  tibial  artery  often  retracts  int 
comer  of  the  stump  (especially  when  it  is  made  by  trans6iion)»  and 
very  troublesome  to  tie  it,  or  any  of  itfi  branches  divided  near  the  trunk 

Syme's  amputation  through  the  anklejoint  is  thus  performed,  if  we  f< 
the  directions  of  its  an*^hor:— the  anterior  flap  is  formed  by  drawing 
knift;  from  the  point  of  the  external  malleolus  to  the  corresponding 
the  opposite  aspect  of  the  foot,  i.e.  below  and  behind  the  internal 
(Fig.  81*7,  4).     The  anterior  flap  can  be  made  to  extend  down  the  d 
tbe  foot  a  short  distance  if  the  surgeon  thinks  fit.     The  posterior  fli 
made  by  drawing  the  knife  from  one  end  of  the  anterior  flap  to  the 
acrttss  the  lower  surface  of  the  os  calcis,  inclining  it  rather  towaixls  the 
so  that  the  incision  slopes  backwards.     The  posterior  flap  is  then  dis! 
back  and  thrown  round   the  end  of  the  os  calcis  until  the  tendo  Achil 
aepji rated  from  that  ht>nc  and  the  knife  turns  round  the  upper  aspect  of 

*  •  Med,  Chir,  Tnina./  vol.  xlviii.  p,  195. 
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calcanenm-  In  ihnnfi;  tlun  tlie  operator  imist  be  careful  1o  keep  the  e^lge  of 
the  kiiife  direct^nl  towiinln  the  Iwme,  so  iis  not  to  seore  the  skin  and  not  to 
Toake  a  bntkni-bolc.     It  is  impossibkj  to  do  this  satisfa^t^jrily  if  (as  is  often 

directed)  the  flaps  extend  from  one  malleolus 
to  the  other ;  for  this  makes  the  inner  part 
of  the  flap  80  high  and  bn>atl  that  it  can 
hardly  l>e  dissected  round  the  heel  without 
great  force.  When  the  os  calcis  is  denndeil, 
the  anfct^rior  flap  m  to  l>e  fcVirown  ap^  the 
anklejoint  op«ined,  the  knife  jmssed  round 
the  inner  and  then  the  oater  raalleolus,  and 
the  foot  removed.  Next  the  tibia  and  flbola 
are  to  l>o  cleaned  for  abont  half  an  inch, 
taking  care  by  keeping  the  knife  close  to 
the  bone  that  the  posterior  tibial  artery  is 
not  punctured,  and  a  tliin  liorizontal  slice  of 
the  tibia  with  both  mallooli  sawn  ofl**  The 
arteries  are  then  secured  (Fig,  4<D2)»and  the 
fliipa  sewn  np.  Many  surgeons  think  it  best 
to  pass  a  dminagc  tube  from  one  angle  of 
the  wountl  through  an  o^iening  made  at  the 
back  near  the  tendo  Achillis,  so  as  to  avoid 
the  bagging  of  matter  in  the  posterior  flap. 
Otherwise  it  is  almost  always  necessary 
iuhifurcaJ];!'?u?^J'£t^^^^  when  suppuration  sets  in  U>  make  an  open- 

ti«^te«<i^iif.f  th<jflxori.ropri^^  ing  in  the  flap.' 

iiUfi  in  the  midak*  line  Mio  t  iido  AcnllliM,         o  Jr  ,  , 

Tho  operation,  however,  is  mnch  more 
easily  performed  in  the  reverse  manner  to  that  prescribed  by  Mr.  Syme. 
The  flaps  are  marked  out,  the  anterior  one  formed,  the  joint  opened,  and  then 
the  poHtenor  flap  dissectc^d  fmm  the  upper  part.  In  this  way  the  difficnlfcy 
of  dissecting  the  posterior  flap  ronnd  the  heel  is  quite  avoided,  and  it  is  a 
matter  of  indifference  to  what  exact  points  the  incisions  are  drawn. 

The  great  recommendation  of  Symo's  amputation  is  tho  ejtcellence  of  the 
stump  which  it  forms,  the  tissues  of  the  heel  being  ca|mble  of  sustaining  any 
pressure,  so  that  the  patient  walks  abont  easily  whh  a  kind  of  elephant's  foot 
apparatus,  which  can  he  made  to  i-esemble  the  natural  foot  to  a  great  extent 
by  having  a  foot-piece  put  on  to  it,  and  he  can  walk  a  short  distance  well 
enough  without  any  apparatus  at  alb  The  openition  is  available  in  most 
cases  of  disease  of  the  ankle  and  tarsns,  and  in  matiy  cases  of  injury. 

Pirogofl^s  amputation  is  a  inodiiication  of  Syme^s,  in  winch  the  extremity  F^n^i^mirn 
of  the  OS  wileis  is  saved  and  is  applied  to  the  cut  end  of  the  tibia,  in  onler  |i'"n"**''' 
that  it  may  unite  with  that  lione  and  form  a  longer  stump.  The  flaps  Iwjing 
marked  out  in  the  same  way  as  in  Sy me 's  amputation,  the  saw  is  applied  to 
the  incision  across  the  under  surface  of  the  os  caleiHand  that  l>one  is  sawn  in 
a  direction  sloping  upwards  and  backwards  to  its  upper  surface  behind  the 
ankle.  Then  the  joint  is  opened  and  the  malleoli  and  under  surface  of  the 
tibia  iM?moved  just  as  in  Syme's  amputatinn.  The  section  of  the  os  ciilcis  is 
then  placed  in  apposition  wiili  that  of  the  tibia,  aiid  the  wound  united.  When 
all  goes  well  Pirogofl'-s  ariiputiition  forms  a  very  good  stump  ;  but   it  is  not 

*  Tho  rcnKoa  why  Mr.  Sj^mo  Wi\B  so  emphiit't^  in  directing  the  operator  ta  avoid  inaking  a 
Mmtton-holu '  was  not  so  much  l>ocnuti6  the  hole  ii«  \n  itttolf  »  disudrnntage  lui  bocnuso  it 
hhowB  that  the  ktiife  ij*  flirtH?ttil  tiw.irds  thi-  *kin  and  is  dividing  \t»  nalriodt  vessels. 
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rery  oft4^n  available,  for  in  caees  of  disrafio  reqafring'  ai»pi^ 
is  osTially,  or  very  often,  involved,  and   in  cases   of  iojuty 
hand,  morf  of  lUo  foot  can  bo  pi-vserv  t?d,  or,  on  the  otbei^ 
lijiiis«-ir  obliged  to  amputate  iliroiigli  the  leg". 

In  Bonio  cai^t*8  it  may  be  tbat  the  os  <*alois  and  the*  ln^oi 
the  tarsus  ai*o  diseased  or  injured,  but  the  astragal iia  k  hi 
very  good  stump  may  be  mnde  by  forming  a  heet  and 
euough  to  mc'et  Ix^neath  the  astra^liia,  severing  that  bQ 
ueciion  to  theealoaueum  and  scaphoid,  and  leaviDg  it  tn  tl 
rest  of  the  foot  is  removed,  but  I  have  not  had  any  opp< 
this  oiK^ration  practised.  It  does  not  aeem  of  tnnch  inl 
precise  incisions  the  flaps  are  formed,  so  that  thej  aiT&  solB 
that  tlie  lower  flap  is  formed  chiefly  of  the  tlasoea  of  the 
amputation.  I  must  refer  the  reader  for  the  detail(»  of  t 
of  this  rare  ojjcration  to  Mr.  HancMXsk's  *  Liectnnes  on  i 
Surgery  of  the  Foot,*  p.  191  et  seq.,  where  he  will  Bud 
raodifieation  of  tbe  subastragaloid  ampatation  devised  and 
Hancork  himself,  aud  hearing  the  same  relation  to  the  o: 
kiid  finiputation  as  Pirogoff*8  does  to  Syme's  amputatii 
preserves  a  portion  of  the  back  of  the  os  calcis  in  the 
the  head  of  the  astragalas  and  its  lower  articulating- 
adapts  tlie  cut  surface  of  the  os  calcis  to  that  of  the  ast: 
as  figuiTd  in  Mr.  Hancock's  work,  is  an 
excellent  stump,  almost  as  long  as  the  sound 
limb,  and  quite  capable  of  bearing  any 
amount  of  pressure. 

The  distiuguishing  recommendation  of 
tbe  sabusti-aguloid  amputation  is  the  in- 
creased length  of  the  slump,  even  as  com- 
pared with  Pirogolf' 8,  and  still  more  with 
Symo's  amputation,  and  this  advniitage 
at  lac  lies  still  more  strangly  to  Haneock's 
ampatation. 

Chopart*s      ampiifatiou      is     performed 
thix>ugh    the    fnins verse    tai^al   joirit    (Fig. 
403).     The    tiihentsity    of  tbe   scaphoid    is 
easily  felt,  and  the  position  of  the  ctilcaneo- 
cuboid  joint  half-way  between  the  exteiTtal 
malleolus  and  tbe  ptiint  of  the  fifth  meta- 
tarsal bone  is  known.     An  incision  is  drawn 
across  from  one  of  those  points  to  the  other 
with  a  scalpel,   and  a  short  dorsal  flap   is 
cut  (Fig.  3117,  6)j  the  transverse  tai'sal  joint 
opened,  and  the  hones  fairly  separated  from       « 
one  another.     Then  by  means  of  an  ampu-       |^ 
tating  knife  a  long  phmtar  flap  is  cut  ont-       Jj 
wards,  or  towards  tbe  skin.     Tbis  flap  can, 
of  course,  be  cut  with  the  scalpel  by  incision  from  the  ski 
readily. 

Oue  objection    often    made   to   Ch opart *8  amputation 
Acbillis  is  liable  to  displace  the  bones  upwards,  beings  ao  lai 
by  (he  tendons  in  front,  so  that  the  H(*ar  is  brought  down  wail 
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becomes  too  irritable  to  bear  the  pressure.  This  defect  is  not  always  noticed, 
nor  is  it  easy  to  see  exactly  on  what  its  occasional  absence  depends.  It  may 
be  avoided,  according  to  some,  by  subcutaneous  section  of  the  tendo  Achillis 
at  the  time  of  the  operation,  a  complication  which,  however,  it  is  desirable 
to  avoid.  The  plan  of  passing  the  sutures  through  the  tibial  tendons,  so  as 
to  attach  them  to  the  cicatrix  (due,  I  believe,  to  the  late  Mr.  Delagarde  of 
Exeter)  is  worth  bearing  in  mind. 

Lisfranc's  operation  consists  in  removing  the  whole  metatarsus  with  the  Lisfhuic's 
toes,  and  leaving  the  tarsus  intact.  Hey's  amputation  is  th«  same,  except  ammiu' 
that  the  second  metatarsal  bono  is  divided,  and  its  head  left  in  the  articu-  tion. 
lation  between  the  cuneiform  bones.  The  projection  of  the  second  metatarsal 
bone  backwards  (Fig.  403)  is  the  only  difficulty  in  this  operation.  The 
position  of  the  articulation  of  the  great  toe  with  the  internal  cuneiform,  and 
of  the  little  toe  with  the  cuboid  being  fixed,  a  curved  incision  is  drawn  from 
the  one  point  to  the  other  (Fig.  897,  12)  and  as  much  flap  as  possible  taken 
from  the  dorsum.  The  flap  being  thrown  back,  the  joint  between  the  great 
toe  and  cuneiform  bone  is  divided,  then  the  point  of  the  knife  is  carried 
directly  backwards  till  it  is  stopped  by  the  middle  cuneiform  bone,  when  it  is 
directed  outwards,  and  then  forwards  again,  so  as  to  cut  entirely  round  the 
head  of  the  second  metatarsal.  Then  by  pulling  the  metatarsus  forcibly 
downwards,  while  the  knife  is  passed  along  the  line  of  the  articulations, 
which  slopes  backwards,  the  disarticulation  is  completed,  and  the  plantar  flap 
may  be  cut  by  transfixion  or  incision,  as  in  Chopart's  amputation.  This 
operation  is  used  almost  exclusively  in  cases  of  injury,  so  that  as  much  flap 
as  possible  must  be  taken  on  both  sides  to  compensate  for  any  possible 
sloughing. 

Finally,  amputation  may  bo  performed  through  the  tarsus  in  any  situa- 
tion, by  simply  fashioning  flaps  and  sawing  through  the  bones ;  and  this 
proceeding  is,  in  the  opinion  of  Mr.  Hancock,  the  highest  authority  on 
these  operations,  superior  to  the  amputations  performed  through  the  articu- 
lations. 

The  toes  may  be  amputated  exactly  as  the  fingers  are,  but  hero  it  is  still 
more  undesii-able  than  in  the  hand  to  remove  the  heads  of  any  of  the 
central  metatarsal  bones.  If  any  of  the  smaller  toes  require  removal  the 
whole  too  should  be  amputated,  since  the  portion  left  would  be  useless,  and 
might  be  in  the  way.  The  heads  of  the  first  and  fifth  metatarsal  bones  should 
always  be  cut  oS*  in  amputating  those  toes,  the  incision  through  the  bones 
being  sloped  ofl*  if  possible.  The  great  too  with  the  head  of  its  metatarsal 
bone  can  be  removed  by  a  V-shaped  incision  as  shown  in  Fig.  397,  13.  If 
the  whole  metatarsal  bone  is  to  be  removed,  the  point  of  the  V  must  be 
extended  backwards  as  far  as  the  situation  of  the  incision  (12)  on  the  same 
diagram,  and  the  toe  having  been  removed  the  metatarsal  bone  is  dissected 
out  from  the  incision,  care  being  taken,  in  dividing  its  head  from  the  cunei- 
form bone,  to  keep  the  knife  so  close  to  the  bone  as  not  to  wound  the  plantar 
arch. 
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Excisions  of  joints  and  bones  are  operations  which  are  quite  of  modern 
date,  and  which,  in  fact,  could  hardly  bo  practised  freely  before  the  invention 
of  anaesthesia.     They  are  performed  chiefly  on  account  of  disease  of  the  arti- 


tion  in  perfortmdp 
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i^moved  m  an  important  part  of  the  skeleto 
be  so  performed  as  to  make  provision  far  the 
of  the  llmh  aa  may  be  reqnired.  Thos,  in 
important  that  the  bones  should  be  firmly  anlr 
ciaUy  to  be  deprecated  in  the  elbow.  The  insl 
are,  in  addition  to  the  asttal  diissecting  iiistm 
fixjm  the  amputatiDg  to  the  *  key-hole '  saw,  rei 
the  cutting  bone-forcep8.  In  subperiostc'fll  exd 
various  raspatories,  i.e.  semi-blimt  ehiscis  or  m 
and  a  combination  of  a  raspatory  and  directxji" 
the  periosteum  from  the  bone  and  carrjTng^  thi 
excisions  a  combination  of  a  staff  and  director! 
director/  This  is  shaped  Hke  a  hthotomy  6i 
handle.  Its  convex  side  is  grooved.  It  is 
removed — say  the  neck  of  the  femur — and  th 
grooved  fiurface  is  tiirneii  towards  the  bone 
wliile  its  concave  part  Hes  over  and  prot-ects  the 

The  use  of  Esm arches  bandage  is,  as  I  ha 
very  advantageona  in  most  of  these  operations 

In  lat*3  years,  the  advautag-es  of  prescrvinp^ 
excision  *)  have  been  much  insisted  on  by  Ol 
some  excisioiiN  they  are  incontestable,  while  in 
new  method  is  at  any  nito  not  as  yet  proved- 
speaking  of  each  pevei'al  excipion. 

Excision  of  the  shoulder  is  perhaps  as  sacce 
elbow,  considered  merely  as  an  operation,  and 
of  injury  and  disease ;  but  it  differs  from  exici^ 
portant  particular  that  its  resulta  at  their  besi 
tainly  not  superior — to  those  of  natnral  ankylosieJ 
never  be  pmctised  when  thei-e  is  any  good  proa 
natnnil  tuikylosis.  Aa  this  cure  is  very  often  ob| 
tlic  sliouhlor,  excision  is  but  rarely  practised  i^ 
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of  incision  corresponds  pretty  nearly  to  the  direction  of  the  long  tendon  of  the 
biceps  mnscle.  In  some  cases  it  is  necessary  to  make  a  flap  oat  of  the  del- 
toid mascle,  of  a  somewhat  triangular  shape,  with  its  base  np wards.  The 
precise  position  of  the  incisions  which  bound  this  flap  is  a  matter  of  secondary 
importance,  and  is  usually  determined  by  that  of  the  sinuses  or  wounds. 
The  head  of  the  bone,  having  thus  been  exposed,  is  to  be  rotated  (when  the 
shaft  is  entire)  first  outwards,  in  order  to  stretch  the  tendon  of  the  sub- 
scapularis,  then  inwards,  to  make  tense  those  attached  to  the  greater  tube- 
rosity ;  these  tendons  are  to  be  divided,  and  the  capsule  thus  freely  opened, 
and  then  the  head  of  the  bone  is  to  be  thrust  out  of  the  wound  and  sawn  ofi*. 
If  the  case  is  one  of  injury,  and  the  head  of  the  bone  is  severed  from  the 
shafl,  it  must  be  seized  with  the  lion- forceps  and  dissected  out.  The  bleed- 
ing is  usually  free  from  the  posterior  circumflex  artery  or  its  branches.  If 
the  long  tendon  of  the  biceps  can  be  distinguished  it  should  be  spared.  In 
both  disease  and  injury  the  glenoid  cavity  often  escapes ;  hut  if  it  should  be 
found  affected,  it  may  be  thought  necessary  to  remove  it.  This  is  best  done 
with  a  largo  chisel  or  with  bone-nippers  of  appropriate  shape.  The  parts 
should  be  lightly  put  together  by  means  of  a  few  sutures,  and  the  patient 
confined  to  bed  for  the  first  few  days,  until  the  consecutive  fever  has  passed 
over.  He  may  then  be  allowed  to  move  about,  the  elbow  being  carefully 
supported.  The  tendency  of  the  muscles  which  form  the  flaps  of  the  axilla 
to  displace  the  bone  may  be  counteracted  by  a  pad  in  the  armpit. 

The  subperiosteal  method  should  undoubtedly  be  adopted  if  the  surgeon  Subpe- 
finds  himself  obliged  to  remove  a  great  extent  of  bone.  M.  Oilier  *  directs  ^**!t^ 
that  the  incision  should  be  naade  as  far  forwards  as  possible  without 
wounding  the  cephalio  vein,  in  order  to  preserve  the  greater  part  of  the 
deltoid  muscle  in  its  natural  connection  with  the  circumflex  nerve,  by  which 
he  hopes  to  preserve  the  action  of  that  muscle.  The  joint  is  then  to  be  cut 
into,  and  then  all  the  tendons  and  periosteum  peeled  off*  the  bones  with  ras« 
patories  of  the  proper  shape,  the  humerus  being  gradually  pushed  out  of  the 
wound  till  the  proper  level  is  reached  for  its  section. 

I  have  never  seen  a  case  in  which,  after  this  excision,  the  arm  could  be 
elevated  above  a  horizontal  line,  and  this  seems  to  me  to  depend  more  on  the 
loss  of  the  joint,  and  the  consequent  want  of  a  point  of  support  for  the 
humerus,  than  on  any  supposed  loss  of  function  of  the  deltoid.  In  fact,  I 
believe  that  the  atrophy  of  the  deltoid  is  secondary  on  the  loss  of  its  function, 
and  that  if  the  machinery  for  raising  the  arm  could  be  reproduced — that  is 
to  say,  if  the  head  of  the  humerus  could  be  regenerated  along  with  a  perfect 
capsule,  so  that  the  ball  could  be  firmly  applied  to  its  socket  as  in  the 
natural  condition — the  deltoid  would  soon  regain  its  bulk  and  power.  But 
there  is  no  proof  given  by  M.  Ollier's  cases  that  this  is  ever  done ;  and  the 
mere  ligamentous  union  which  generally  ensues  furnishes  no  such  fulcrum. 
At  the  same  time,  the  shorter  the  ligament  the  more  power  of  motion  will 
there  be  in  the  humerus ;  and  to  this  end  it  is  very  important  to  preserve 
the  periosteum  if  the  bone  is  to  be  divided  much  below  the  tuberosities. 
Many  histories  show  the  extensive  excisions  which  may  be  practised  on  the 
humerus  with  preservation  of  a  very  useful  arm.  One  published  in  the 
*  Lancet '  for  July  18,  1874,  by  Dr.  Donovan,  records  a  case  in  which  the 
whole  bone  from  the  head  to  a  point  just  above  the  condyles  was  excised 
subperiosteally,  in  a  case  of  acute  periostitis  in  a  boy,  with  good  results. 

*  *  Traits  des  Itogonerationes  de»  Os,'  vol.  ii. 
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Tlie  excision  of  tbe  scapula  on  jipcount  of  a  tumonr  ig  a  forniidiible 
tion,  the  fui vantages  of  whic-b  should  be  rimtarely  weighed  bi?fore  its  da 
are  encoanterecL  Operations  on  this  bono  for  necrosis  ai'e  much  more  Ul 
be  pcTmancntly  succtJRsfQlj  but  they  i^tber  resemble  tbe  common  opei 
for  extmction  of  a  seqnestrnrn  than  formal  excisions. 

The  tot4il  oxciaion  of  the  seaptila  for  a  tumonr  should  be  thua  perfoi 
The  patient  \mmg  broogbt  under  the  influence  of  chloroform,  an 
sbould  be  charged  with  the  compression  of  the  subclavian  artery,  for 
purpose,  if  the  projection  of  the  tumour  makes  compression  difticuli 
ineisions  may  be  so  managed  as  to  enable  him  to  put  his  finger  directly 
upon  it.  This  precaution  much  diminishcB  tbe  haamorrbage  from  tin 
Bc^ipular  artcr)^  and  lU  branches,  which  otherwise  might  be  foi^ijiidablo 
surgeon  then  pt*ococds  to  denude  the  tumour  of  its  outer  coverings  by 
ing  down  appropriate  skin-flaps,  taking  great  care,  however,  not  to  ope 
ca(T«ulo  of  the  tumour  itselfJ  When  the  whole  tumour  is  Uius  cxpa^ 
muscles  inBcited  into  the  vertebral  border  of  the  bono  should  be  r 
divided,  as  also  those  which  ai-e  attached  to  the  spine  of  tbe  scapula. 
tumour  being  now  moveable  hboold  be  Vihed  well  up,  and  freed  froi 
other  attach meiits  by  rapid  strokes  of  the  knife,  commencing  from  its 
aiigk*.  Tbe  subscapular  adery  is  divided  near  tijo  end  of  the  operatic 
can  be  caught  hold  of  by  the  surgeon  or  hii*  assistant,  and  held  ti| 
tumonr  is  removed,  or  can  be  at  once  tied.  The  ligaments  of  tbe  sht. 
are  then  easily  divided  and  the  mass  removed.  The  acromion  process, 
diseased,  may  be  divided  with  boue-nippers,  and  left  behind  to  preserfi 
shape  of  the  parts  and  protect  tbe  head  of  tho  humeraa. 

Excisions  of  any  part  of  tlie  eliivicle  should  Ijc  undertakcti  witl 
greatest  care  on  accoutit  of  tlie  close  rehitioiis  which  tbe  bone  has  t 
portant  structures,  and  on  account  of  tbe  risk  of  diffuse  iuflammatioo 
the  dee[>  fiiscia  of  tbe  neek  ;  and  the  total  extirpation  of  tbe  bonfi, 
tumour  springing  from  its  substance,  is  one  of  the  gravest  operatit 
surgery.  In  Mott's  case  the  fiperation  lasted  fottr  hour»^  and  thirty  yi 
were  tied.  ^Mott  says,  '  This  operation  far  surj>assed,  in  tedion8ne«8»*dilE4 
and  danger,  anytliing  which  I  have  ever  witnessed  or  performed/  If 
decided  fo  remove  the  whole  clavicle  ahmg  with  a  tumour,  the  ino 
Bbonld  be  made  very  fi'ee,  one  over  the  long  axis  of  the  bone,  joini 
others  in  appropriate  pl.ices  for  turning  down  such  flaps  as  may  a] 
necessary,  and  the  parts  to  he  opei'ated  on  should  be  brought  fairlj 
view  befoi*e  the  l»ne  is  meddled  with.  After  having  freely  divided  al 
superficial  attarhmeiit!*  of  the  bone  and  tumour,  tlie  next  step  is  to 
the  outer  end  of  the  clavicle  from  the  scapula,  either  by  cutting  thniagt 
joint  or  by  severing  the  bone  with  a  small  saw  or  nippers.  Then  the 
which  is  to  bo  removed  can  bo  raised,  and  must  bo  separated  with  gtvmk 
from  the  imjioriaut  parts  which  lie  l»eli>w  it,  so  as  to  reach  tbe  stemftl 
which  is  last  divided^  and  which  serves  during  tho  operation  ivs  a  pi^i 
which  the  bone  can  be  moved  and  supported  ;  or,  in  other  cases,  it 
found  more  convenient  to  divide  this  part  of  the  bone  also  at  an 
perii^d  of  the  openUion.^  It  appears  that  very  useful  motion  maj 
covered  after  the  removal  of  a  largo  part,  or  even  the  whole,  of  the 
the  clavicle. 


'  tSco  Pothick,  ill  *St,  Oi*orge'B  Howpitid  RepMr'B.'  voJ,  iv.  p. 
»  See  Tmrers,  •  Med.  Cliif.  Tmps./  ?ut  xiti. 
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Excision  of  the  elbow  is  a  most  usefal  and  a  most  saccessful  operation.  ExciMon 
It  is  practised  on  account  of  injury  and  of  disease  with  equal  relative  *^\^l'^ 
success,  though  the  absolute  success  is,  as  in  all  operations,  much  greater  in 
cases  of  disease  than  those  of  injury.  Any  disease  which  does  not  extend 
far  from  the  articulating  surfaces,  and  which  is  otherwise  incurable,  is  a  clear 
indication  for  excision.  As  caries  of  the  joint-ends  of  the  elbow  hardly  ever 
involves  any  extensive  inflammation  of  the  shafts  of  the  bones,  this  com- 
prises most  cases  of  serious  disease  of  this  joint.  There  are  even  cases  in 
which  the  disease  is  not  incurable,  but  where  the  cure  would  involve  long 
disuse  of  the  limb  and  ultimate  loss  of  motion  from  ankylosis,  where  it  may 
be  justifiable  to  resort  to  excision,  if  the  patient  be  young  and  healthy,  in  the 
hope  of  cutting  short  the  disease  and  procuring  a  more  moveable  limb.  And 
other  cases  are  also  met  with,  though  rarely,  in  which  the  limb  has  been 
allowed  to  become  ankylosed  in  an  extended  or  otherwise  useless  position, 
and  where  the  surgeon  may  be  justified  in  excising  the  joint  at  the  request 
of  his  patient  after  the  risks  and  the  probable  advantages  of  the  operation 
have  been  explained  to  him. 

It  must  always  be  borne  in  mind  in  this  operation  that  the  object  is  to 
procure  such  union  as  shall  be  sufficiently  firm,  on  the  one  hand,  to  afford  a 
fixed  centre  of  motion  for  the  bones  of  the  forearm,  and  thus  give  precision 
and  strength  to  the  movements  of  the  hand,  and  yet  shall  not  be  so  close  as  to 
abolish  any  of  the  motions  of  the  joint.  In  the  most  successful  cases  these 
indications  are  perfectly  fulfilled,  so  that  the  motions  of  the  hand  are  as 
extensive  as  on  the  sound  side,  and  no  case  of  excision  of  the  elbow  is  to  be 
reckoned  as  perfectly  successful  in  which  this  is  not  the  case.  Such  perfect 
success  is  more  probable  in  childhood  than  in  mature  life,  though  even  then 
it  is  often  obtained,  and  if  it  be  not,  an  amount  of  motion  ought  at  any  rate 
to  be  insured  which  leaves  the  patient  a  very  useful  arm  even  in  cases  which 
do  not  quite  come  up  to  the  ideal. 

The  operation  is  now  almost  always  performed  by  means  of  a  single 
straight  incision  running  parallel  to  the  course  of  the  ulnar  nerve,  but  a 
little  external  to  it — i.e.  over  the  inner  side  of  the  olecranon  and  for  about 
two  inches  above  and  below  it.  This  incision  is  made  fairly  down  to  the 
bone,  dividing  the  triceps  muscle  and  the  periosteum.  The  operator  pro- 
ceeds differently  in  the  common  and  in  the  subperiosteal  operation.  In  the 
ordinary  operation  he  opens  the  joint  freely  by  cutting  round  the  olecranon, 
divides  the  external  lateral  ligament,  dissects  the  parts  off  the  humerus 
between  the  olecranon  and  internal  condyle  with  much  care,  keeping  the 
edge  of  the  knife  constantly  on  the  bone,  and  pressing  the  parts  away  from 
the  bone  with  the  left  thumb-nail  cautiously  so  as  not  to  endanger  the  ulnar 
nerve  which  lies  amongst  these  parts.'  Then  the  internal  lateral  ligament 
is  cut  away  from  the  humerus,  and  now  the  joint  is  quite  destroyed.  If  the 
end  of  the  humerus  can  be  thrust  out  of  the  wound  without  interfering  with 
the  bones  of  the  forearm  it  is  to  be  sawn  across  just  above  the  condyles,  or 
the  olecranon  may  be  cut  away  for  this  purpose  before  the  rest  of  the  disease 
is  removed  from  the  forearm.  Then  the  bones  of  the  forearm  are  to  be 
thrust  out  of  the  wound  and  sawn  off  on  the  same  level — i.e.  just  below  the 
coronoid  process,  the  head  and  neck,  but  not  the  bicipital  tubercle  of  the 

'  The  ulniir  norve  is  seen  in  operations  on  the  dead  subject,  but  in  disease  it  is  seldom 
visible,  being  hidden  by  the  inflammatory  products  around  the  diseased  joint.  I  have  seen 
it  in  primary  excision  for  injury  in  the  living,  and  in  excisions  in  which  Esmaich's  bandage 
is  used  it  may  sometimes  be  seen. 
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mdiofly  being  removed.  It  is  far  better  to  remove  both  boDcs 
clefm  cut  witb  the  Baw  than  to  divide  tlie  neck  of  the  rud 
nippers.  And  it  is  often  convenient  to  reverse  the  nsnal  ondil 
the  bones  of  the  forearm  before  dealing  with  the  ham^ri 
surgeon  is  satisEed  that  all  the  diBease  is  removed,  the  band 
(if,  as  m  generally  advisable^  Esmarch'a  bandage  has  been  oj 
the  vessels  tied  with  catgat  ligatnre.  Then  a  few  minnles  ji« 
for  expoeure  and  cold-batbing  to  stay  anj  residaal  oozing.  Lb 
be  united  with  silver  sntnres,  a  drainage  in  be  l»eing  inaeri&d  k 
arm  put  on  a  splint  and  dressed. 

If  tbe  operator  decide  to  proceed  sabpertosteallj  he  mnsl  1 
that  his  Incision  has  really  divided  the  whole  periosteum 


^^I|M.. 


"v: 


Fio.  404.    The  in«thoi]  of  ftUti^ng  the  lUnb  ftrtur 


of  the 


fltrtictare,  then  by  working  with  the  raapatory  on  the  baok  of  I 
he  will  find  it  xery  easy  to  detach  the  periosteum  there,  and  he 
possible  care  to  clean  the  back  of  the  linmerns  completely  of 
tnre — periosteum,  capsule  of  joints  and  tendons — and  e;^pe<*ially 
completely,  and  with  as  little  injury  as  possible  to  their  strcM 
tendons  and  other  soft  partes  which  adhere  to  both  condyles.  T 
olecranon  may  now  be  removed  in  order  to  obtain  access  to  the 
nina,  detach  the  tendon  from  the  coronoid  procefis,  and  thus 
denntlation  of  the  portion  of  ulna  which  is  to  be  sawn  off*,  f 
ments  of  the  orbicnlar  ligament  can  be  recognised  and  preserri 
l^ssible  to  remove  the  head  of  the  radius  without  interfcriMtf 
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how  to  cleau  tlie 


Now  conies  tlie  most  difficnlt  part  of  the  oppi-ation— \ 

front  of  the  liiimern.s  of  ita  periosteum.  M.  OlJier  attempts  this  by  gliding 
a  curved  instrument  betweeu  the  bone  and  poriosfceura  and  conveying  a 
chain  saw  in  its  course,  but  this  curved  raspatory  ia  very  apt,  when  acting 
in  the  dark,  to  pass  through  the  periostuum.  It  seems  better  (o  divide 
the  bone  with  the  keyhole  saw  from  behind  incompletely »  and  then  fracture 
it,  as  is  done  by  Home  operators  while  removing  the  CDd  of  the  femur  in 
excising  the  knee.  The  periosteum  will  remain  untom,  and  the  surgeon 
can  then  proceed  to  detach  it  from  either  side,  commencing  from  the  part 
exposed  in  the  wound.  The  advantages  of  the  sabperiosti^al  excision  of  the 
elbow,  which  is  far  more  laborious  ami  involves  mor^  violence  to  the  tissues 
than  the  common  operation,  are,  I  must  say,  as  yet  unproved. 

After  the  operation,  the  limb  should  be  placed  lightly  on  a  splint.  The 
precise  form  of  splint  is  of  no  importance  ;  in  fact,  the  splint  itself  is  not 
absolutely  necessary,  for  aorao  surgeons  of  much  experience  use  only  a 
bandage.  But  I  think  the  support  and  confidence  which  the  splint  give^ 
(espetually  if  sfcartings  of  the  limb  take  place,  as  they  are  rather  apt  to  do) 
are  a  grc^at  comfort  to  the  patient.  In  about  a  week,  when  the  (larts  are 
beginning  to  consolidate,  the  splint  should  be  so  arranged  as  to  permit  the 
hand  to  reach  the  moatb,  and  when  the  wound  has  nearly  healed  passive 
motion  and  then  active  motion  is  to  be  enforced.     The  precise  time  at  wliich 

active  motion  is  to  begin  cannut  be  lixed. 
If  the  i|uaatity  of  hone  prescribed  above  has 
been  removed,  there  will  very  likely  never 
bo  occasion  for  any  passive  motion  at  all, 
and  in  no  case  ought  it  to  be  used  until  all 
active  iuflammation  hag  passed  over  and  the 
wound  is  almost  healed.  While  the  patient 
is  in  bod  it  is  a  comfort  to  sling  the  arm 
from  a  polo  over  the  bed,  as  shown  in  Fig. 

The  repair  after  excision  is  in  rare 
coses  by  bony  ankylosis.  This  is  un- 
doubtedly to  be  reckoned  as  a  failure,  and  ih«  dui'w. 
ought  hardly  ever  to  occur.  It  depends 
generally  on  the  removal  of  t<oo  little  bone, 
and  on  the  neglect  of  passive  motion  after- 
wards. Commonly  the  repair  is  by  means 
of  fibrous  bands  wbicb  tie  the  ends  of  the 
dilferent  bones  to  each  other.  In  rare  cases 
there  is  considerable  reproduction  of  bone 
and  a  complete  joint  is  formed.  This  was 
J^!  the  case  in  a  remarkable  instance  described 
^,  r,  i.i^i.M:ti».is  froiia  t^  aud  ficrared  by  Mr.  Symc,  in   which  a  con- 

una  in  tbe  new  jMiiit ; /, now  orWcniw  Bidcrable  reproduction   of  bone    had    taken 

Ugainent  iimnnd  live  heml  of  the  rmiiiiit  ^       _  ^  .  .  ,,  „    .,  ,       „    ., 

P,  A  portion  fit  tbc  llguuicnttMi^  uuion 
bctvroon  the  \ihia  anil  hameru-s;  /i^ton- 
don  of  tbc  biceps ;  I.  *,  new  lutentl  liRa- 

iUii*witbeooe8iri«,addtothaorbiciiijir  condyles   locked   in    the   two  bones   ot  the 

Ugmnen^ on  tbe  other.  forearm,  forming  a  complete  binge  joint,  in 

which  the  radius  played  in  a  newly-formed  orbicular  ligament.     The  patient, 

who  was  a  railway  guard,  had  been  able  to  use  the  excised  elbow  as  well  as 

the  sound  one  for  the  purpose  of  swinging  himself  fix>m  one  (carriage  to 
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f!lB,  40ft.  Mr*  BymeVcaM  of  rciirodurtian 
of  the  foiot  After  ex^Mfin  of  ttie  elbow. 
From  tb«)  *  LAiicet,'  ml.  L  1H5A. 
hnnirriia  ;   6«  the  ulna  ;  c^  the  nuHu!^ ; 


place    from   either   side  of   the   end  of  the 
bBHierus,  and    these    two  newly   produced 
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oUhiu  out  with  tho  huw  timu  1^^  Uivulo  iW  luvk  v^t'  tKo  i 
utpporM.  Aiul  it  iH  ot>on  iHmvouitMa  to  iv\%*i>i»*  iho  w*«aI  oi 
i\\^^  Uuu^  of  tho  foroHrin  U^tVm^  d^>MUu)»  x^xlh  iho  hum 
Hur^HU\  ii4  HAtiHt\(Hl  thftt  M  tho  UiH«s»!t«%  i«  (vmowxl,  iho  Ivi 
(if,  lut  iri  j»oiu»mUy  mlvi!«rthlt\  K>iuiAi>*h*j*  l^iuh^^  kk^^  Kvi 
th()  vohmoIm  tiiHl  with  iH^t^ut  ligHtimv     Ttiou  t^  fow  miuaUvs 

Ih»  unitinl  with  Milvor  Hutuit**,  a  tlmim^^t^  tuW  lvu»<  »um*H\> 
arm  put  ou  a  nplint  and  ih*«»HiitHi, 

If  i\\o  o|Htmtor  (Unnih^  to  |mHHHn!  Muh|^«n\^t(^HUY  ho  mu 
that  hiri  iuoiHion  hn>t  ivally  ilivi^hHl  tho  wh\t)o  iwiwsiouu^  vl 


1    M     •  • 


^•ini^  ■M»[||||iC 


'W^T- 


Kill.  4IM.    Tim  iiiflUiiM  iif 

Htruc!tnm,  then  hy  wiirklii^  wilU  IIh*  n4i| 
h«  will  fiiiil  it  yovy  mwy  U\  il(»t<nil*  tln^  ]hi 
poHHiblii  rant  to  rioiiii  tlin  Imi^l   itf  1  lu^  h 
turn  —  pnrioNtiiniii,  nip^uln  of  juirii,  ami 
coiiiplnUily,  and  with  iw  littln  itijni)'  *h 
UnuUmn  ami  otlinr  moA  jNirt'ii  whii^li  fitlliiTi! 
olfuTaiion  may  now  \h\  nuiiovoil  lit  niiii^i' 
ulna,  (l(*(jM)h  tint  f^tnilon  h'nni  tlia  mutti 
(Utnmlation  (»!'  tho  portion  ol*  ttlriii  whiol 
montN  of  tho  orhioular  li^um^ut  inn  U« 
jN>NNililu  to  iitiiiovo  tho  himcl  of  thii 
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anotlier  of  tbe  tniin  in  motiuo.  Tbis  repixiduction  ifl  qoiteat' 
wliieh  has  been  pmved  to  t4ike  place  alter  sabperiosteal  resectii 
reproduced  bone  after  the  latter  operation  is  often  exobenui 

mental  to  tbe  motion  of  tbe  joint.* 

I 

Excision  of  tbe  wrist  as  a  formal  operation  is  not  oflben  prm 
casea  of  disease  which  ai^  sufficiently  serious  to  jastify  bo  ver 
oeeding,  the  alfeetion  bas  generally  extended  too  far ;  while  in' 
the  surgeon  thiuks  that  the  patient  will  ultimate Ij"  do  bet^ 
diik^aBcd  portions  of  bone  be  dealt  with  from  titne  to  time  as  mai 
and  passive  motion  be  kept  up  seduloaslj.  In  cases  of  injni] 
&a  yet  beard  ofexciBion  being  practised. 

Tbe  two  chief  objects  in  tbe  opemtion  of  excision  of  the  H 
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Wta^  itML    Dinen^m  of  iht?  cxeiiuon  of  the  vtiHst  (niter  List^rS 
teoaor  Becniicli  lutrmcxlil  jmllid^.    c,  indicator,    D,  Ext.  oo 
prim.  Iht*  ]i)o1,    (),  Kxt.  onfi..  mi'L  fnuL    it  i,  Eict.  cnrp.  mil.  knig.  utid  Urcr, 
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the  radial  Attcty^    ; 

indicator,    D,  Gxi.  oomm.  dtifftnram.     ic.  Kxti 
** it,  Ext.  .   ^ 


divide  any  t4.*mlonH  which  can  be  spared,  and  to  remove  tho  w 
the  ends  of  the  bones  of  the  forearm,  all  the  bones  of  the  carcm 
haps  tbe  pisiform),  and  the  ends  of  all  the  metacarpal  bones, 
done  according  to  Professor  Lixster's  method,  which  is  thus 
patient  is  put  under  aiuesthesiii,  and  then,  the  bandage  or  toi» 
securely  adapted,  an  incision  is  made  commencing  in  front  o1 
met4icaj*pal  bone  interual  to  the  tendon  of  tbe  extensor  seca 
pi)llicis^  and  ninning  alonj*'  the  back  of  the  carpus,  internal  to 
don,  as  high  as  to  tlio  base  of  the  styloid  process  of  the  rad 

*  A  Vary  iiitercstiug  ru'Coitiit  of  tbB  diHsei'tiuD  of  a  cJise  four   y<5;ir9   nfji 
roBcclioji  will  b«  foumi  iu  I^mgeii beck's  '  Artiliiv/  vol  x,,  hy  l)r.  I^outt*t«lepuii 
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.  parts,  including  the  extensor  secnndi  internodii  and  the  radial  artery,  being 
i.caotiously  detached  from  the  bones  external  to  this  incision,  and  the  tendons 
.  of  the  radial  extensors  of  the  wrist  being  also  severed  from  their  attach- 
ments,  the  external  bones  of  the  carpus  will  be  exposed.  When  this  has  been 
done  sufficiently,  the  next  step  is  to  sever  the  trapezium  from  the  other  bones 
with  cutting  pliers,  in  order  to  facilitate  the  removal  of  the  latter,  which 
should  be  done  as  freely  as  is  found  convenient.  The  operator  now  turns  to 
the  ulnar  side  of  the  incision  and  cleans  the  carpal  and  metacarpal  bones  as 
much  as  can  be  done  easily.  The  ulnar  incision  is  now  made.  It  should  be 
very  free,  extending  from  about  two  inches  above  the  styloid  process  down 
to  the  middle  of  the  fifth  metacarpal  bone,  and  lying  near  the  anterior  edge 
of  the  ulna.  The  dorsal  line  of  this  incision  is  then  raised  along  with  the 
tendon  of  the  extensor  carpi  ulnaris,  which  should  not  be  isolated  from  the 
skin  and  should  be  cut  as  near  its  insertion  as  possible.  Then  the  common 
extensor  tendons  should  be  raised,  and  the  whole  of  the  posterior  aspect  of 
the  carpus  denuded,  until  the  two  wounds  communicate  quite  freely  together; 
but  the  radius  is  not  as  yet  cleaned.  The  next  step  is  to  clean  the  anterior 
aspect  of  the  ulna  and  carpus,  in  doing  which  the  pisiform  bone  and  the 
hooked  process  of  the  unciform  are  severed  from  the  rest  of  the  carpus,  the 
former  with  the  knife,  the  latter  with  the  cutting  pliers.  In  cleaning  the 
anterior  aspect  of  the  carpus,  care  must  be  taken  not  to  go  so  far  forwards 
as  to  endanger  the  deep  palmar  arch.  Now,  the  ligaments  of  the  internal 
carpal  bones  being  sufficiently  divided,  they  are  to  be  removed  with  blunt 
bone  forceps.  Next  the  end  of  the  ulna  is  made  to  protrude  from  the  incL- 
sion,  and  is  sawn  off,  as  low  down  as  is  consistent  with  it43  condition,  but  in 
any  case  above  its  radial  articulation.  The  end  of  the  radius  is  then  cleaned 
sufficiently  to  allow  of  its  being  protruded  and  removed.  If  this  can  be  done 
without  disturbing  the  tendons  from  their  grooves,  it  is  far  better.  If  the 
level  of  the  section  is  below  the  upper  part  of  the  cartilaginous  facet  for  the 
ulna,  the  remainder  of  the  cartilage  must  be  cut  away  with  the  pliers.  The 
operator  next  attends  to  the  metacarpal  bones,  which  are  pushed  out  from  one 
or  the  other  incision  and  cut  off  with  the  pliers  so  as  to  remove  the  whole  of 
their  cartilage-covered  portions.  The  trapezium  bone,  which  was  left  in  the 
early  stage  of  the  operation,  is  now  carefully  dissected  out,  so  as  tp  avoid  any 
injury  to  the  tendon  of  the  flexor  carpi  radialis  or  to  the  radial  artery,  and 
the  articular  surface  of  the  first  metacarpal  bone  is  then  exposed  and  removed. 
Lastly,  the  cartilaginous  portion  of  the  pisiform  bone  is  taken  away  ;  but  the 
nonarticular  part  is  left  behind  unless  it  is  diseased,  in  which  case  it  should 
be  removed  entire.  The  same  remark  applies  to  the  hooked  process  of  the 
unciform. 

The  operation  is  one  of  the  most  tedious  and  difficult  in  surgery,  but  it 
appears  to  me  to  give  very  satisfactory  results,  and  therefore  should,  I  think, 
always  be  adopted  in  such  cases  as  are  favourable  for  any  operation  at  all. 
It  is  advisable,  if  not  necessary,  to  put  on  the  tourniquet,  so  that  the  view 
of  the  parts  should  not  be  obscured  by  blood.  It  is  also  very  desirable  to 
br^k  down  freely  any  adhesions  which  the  tendons  may  have  formed,  while 
the  patient  is  under  chloroform  previous  to  the  operation. 

No  tendons  are  divided  in  this  operation  except  the  extensors  of  the  wrist, 
for  the  flexor  carpi  radialis  is  inserted  lower  down  than  the  point  at  which 
the  metacarpal  bono  is  usually  divided. 

In  order  to  ensure  motion,  particularly  in  the  fingers,  passive  movements 
should  be  performed  from  a  very  early  period  after  the  operation.     For  this 
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purpose,  Mr.  Lister  places  the  limb  on 
raised  by  a  large  wedge  of  cork,  fixed 
fingers  can  be  moved  withoat  taking  tl 
arrangements  are  made   for  keeping  tb 
displacement  of  tbe  band  to  eitber  8id< 
motion  sboald  be  used  to  each  several 
thumb  almost  from  the  day  of  operati( 
parts   bave  acquired  some  firmness,  en 
nation,  flexion  and  extension,  abductio 
exercised ;    and  the  patient  should  be 
voluntary  motion  as  early  as  possible, 
portion  of  the  splint  which  supports  tl 
which  the  wrist  is  received  is  still  left, 
left  ofi*,  some  flexible  support  is  still  to  b 

Excision  of  the  hip  is  performed 
strumous  disease  (so-called)  of  the  joi 
operation  has  been  practised  for  gunshot 
in  military  practice,  and  they  have  beei 

I  have  spoken  in  the  appropriate  p 
performing  this  operation  in  morbus  a 
with  tbe  operative  details.  Some  operal 
ing  only  so  much  of  the  femur  as  is  dis< 
York)  consider  it  necessary  to  remove  th 
latter  plan  seems  to  me  to  involve  an 
bone ;  but  if  it  is  preferred  I  have  no  6 
should  be  followed,  as  recommended  by 
is  thus  perfonned.  A  free  incision  is 
the  convexity  backwards,  over  the  pes 
should  go  boldly  down  to  the  bone.  Tl 
femur  the  joint  is  reached,*  and  it  shou 
bone  twisted  out  of  the  joint,  and  the  n 
low  down  as  the  surgeon  thinks  necess 
for  injury,  and  the  neck  of  the  bone  is  f 
extensive,  the  fractured  part  must  be 
forceps  and  dissected  out,  and  then  sei 
ments  of  bone,  and  other  foreign  bodies, 
examine  the  acetabulum  and  remove  by  ' 
all  portions  of  diseased  bone.  In  the  sn 
is  divided  just  below  the  great  trochant 
all  fibrous  tissue  (periosteum  and  tcnc 
cceding  is  carried  on  npwards  till  the  j( 
the  common  tendon  of  the  psoas  and  ilij 
deep  portions  of  the  neck  of  the  bone*  si 
lis  well  as  it  is  possible. 

It  is  usual  in  Kuropo  to  dress  the  v 
limb  in  a  bi'acketed  splint,  or  in  a  plaster  ( 

'  Tlioupli  tlio  joint  ill  ndv.iiiccd  stn^Ms  of  di 
really  hardly  cvrr  Ik  so,  Ilavinr^  excised  tli*-  1 
cannot  roniombrr  to  liavo  conio  a('n»ss  a  case  in  % 
was  not  in  the  acctal)uluni.  and  Dr.  Siiyrc  sayn  tl 
found  one  of  dislfx^ation. 
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easier  and  quite  as  satisfactory — with  a  weight  and  pulley.  None  of  these 
plans  aim  at  restoring  the  length  of  the  limh.  Dr.  Sajre*s  plan  consists  in 
screwing  the  limb  down  by  means  of  an  extending  apparatus  to  the  same 
length  as  the  other,  and  he  asserts  that  in  some  cases  after  removing  a  great 
length  of  bone,  the  limb  has  regained  its  normal  length,  and  all  its  natural 
movements. 

The  operation  is  a  dangerous  one ;  at  least  a  great  many  patients  die  after 
it ;  many,  it  is  true,  not  from  the  operation  but  from  previous  disease.  Still 
the  number  who  have  died  from  the  direct  sequelie.of  the  operation  has  not 
been  small,  in  my  experience.  Nearly  half  of  the  published  cases  seem  to 
have  proved  fatal,  from  one  cause  or  another. 

Union  is  almost  always  by  ligament ;  ^  in  some  rare  cases,  chiefly  those 
which  have  been  neglected,  osseous  ankylosis  has  taken  place  ;  in  others  no 
union  has  occurred,  or  the  femur  has  been  so  loosely  connected  to  the  pelvis 
that  the  limb  is  useless. 

Excision  of  the  knee  is  an  operation  which  has  afforded  excellent  results  Excision 
in  the  less  severe  cases  of  disease  of  the  synovial  membrane  and  articular  j|^® 
surfaces  of  that  joint,  for  which  amputation  used  to  be  performed.  By  *  the 
less  severe  cases '  I  mean  such  as  occur  in  young  persons  of  a  tolerably  healthy 
constitution,  from  chronic  action,  not  spreading  to  any  great  extent  into  the 
bone,  and  not  accompanied  with  very  great  distortion  or  atrophy  of  the  limb. 
It  is  quite  true  that  in  many  of  these  cases,  if  no  operation  be  performed,  the 
•abscesses  will  dry  up  and  the  diseased  bone  exfoliate  ultimately  ;  but  it  is  also 
true  that  this  action  often  takes  many  years  to  accomplish,  during  the  whole 
of  which  time  the  patient  is  unfit  for  any  active  employment,  and  that  oflen 
at  the  end  of  it  the  limb  is  more  an  encumbrance  than  anything  else,  and 
frequently  requires  amputation.  However  this  may  be  it  is  certain  that  we 
used  some  years  ago  to  see  amputation  practised  in  many  of  the  same  class 
of  cases  as  are  now  treated  most  successfully  by  excision,  and  so  far  excision 
of  the  knee  has  been  a  great  gain.  But  the  attempt  to  show  that  it  is  in 
itself  a  safer  and  more  successful  operation  than  amputation  has  failed,  and 
all  judicious  surgeons  now  agree  that  excision  cannot  be  successfully  per- 
formed above  the  middle  period  of  life  (say  about  forty,  varying,  however, 
of  course  with  the  constitution)  or  in  phthisical  patients,  or  in  acute  or  ex- 
tensive disease,  or  for  tumours,  in  all  which  conditions  amputation  though 
dangerous  is  often  successful. 

Excision  is  also  very  dangerous  when  performed  as  a  primary  operation 
for  injury,  and  especially  those  complicated  injuries  which  follow  on  gonshot 
wounds ;  so  that  in  these  cases  amputation  is  usually  preferred,  unless  under 
exceptional  circumstances,  that  is  to  say  in  persons  of  remarkably  sound 
constitution,  or  at  early  periods  of  life,  and  in  whom  the  injury  can  be  ascer- 
tained to  be  strictly  limited  to  the  immediate  neighbourhood  of  the  articu- 
lation. 

The  operation  is  thus  performed.  An  incision  should  be  made  from  the 
back  part  of  one  condyle  to  the  back  part  of  the  other  (Fig.  397,  s),  passing 
across  the  front  of  the  limb  below  the  patella,  and  slightly  convex  down- 
wards.    It  is  seldom  necessary  to  make  any  other  incision  into  the  skin  ;  * 

'  •  Sjst.  of  Surgery ;  vol.  v.  p.  694,  2nd  ed. 

2  Some  surgeons  prefer  to  make  a  long  elliptical  flap  from  the  front  of  the  limb,  including 
the  patella.  I  myBclf  do  not  ordinarily  use  this  method,  as  it  makes  a  larger  wound,  and 
rentiers  it  somewhat  more  difficult  to  deal  with  the  patella.  It  may,  however,  bo  necessary 
when  there  is  much  swelling. 
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hot  if  there  is  mnch  tliickenirig  aboat  Ihe  soft  parts,  pc 
nmy  be  miule  at  the  ends  of  this^  so  aa  to  form  the  H-sKap«xl 
useil  alwajs  to  b©  employetl  in  this  operation.      The  HgHmefitm 
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f!l0,  407.     A  -itvtioi]  ritft'le  throujjh  thr  rmniir  Fli*.  40H*    Tlic   @^tn«»   femnr,  I 

did  fclhiii  In  nt'hilil  H+.'tsfi  flvtt  jftirs,  tn  ^^hmr  tcriw  t1«*w»  to  miMit  the  j 

the  pttr-UUm  or   ihe  f)}VipIi>iLJ  liiieH.  nut]  the  saw  uiig^bt  to  be  »|)(ih\i^ 

U\  i'tt'i«t«n^  If  tlio  iMHi'tioit  Us  itiruic  almro  tlio 
fr(M«hI<'nr  surtnt't*  of  the  fnuur,  the  wimkj 
ojnptijKift  will  bcramnvwi.  In  tb©  tihijt,  the 
w lioli'^  Aiticiiltir  siirfar-i£»  rniiy  l»e  r.  mcipe<l  with- 
uiit  riak.    From  the  *  Hy^tum  of  Sqrg«rjr'.' 

be  divided  in  the  lir;ifc  incision  ;  then  tbe  Boffc  parts  are  to 
fmtn  iho  patella  and  tho  end  of  the  femur,  and  the  patella  is  to' 

*  It  is  my  iiirnriaLlo  nilo  to  roniovo  the  i.>iUelbi,  and  this  is»  I  bcHere^  th| 
I  mn  Bue  no  usi?  in  tlie  l^jnc  if  left,  nriil  much  risk  of  recurrence  of  d|g( 
Bwain,  'On  Escisimi  of  tlio  Kni^e -joint/  p.  73.)  Dr.  Patrick  lieroQ  WaUi 
hanil,  iMiiDBiilM  its  pruisenration,  when  pn^iblo,  for  tho  following  reiiaoiii» 
remuTsd  i^  unDbeossiir)' in  most  cases;  (2)  thiit  it«  prracnoo  in  the  fl^p  [^ 
piirts  from  thi>  lino  of  ineiaion,  nn«!*  without  prevmiting  eon^olicljition.  held 
fiway  from  tho  cut  margin  ^f  either  os*<erjns  surfitco ;  (3)  thiit  itu  roinornl 
bk»e<]injf^ ;  tind  (t)  that  tho  Jinllow  left  ritter  its  remoriil  fmm  the  C€^nl^e  i 
lmvf'8  rt  hollow  ciivitj,  in  which  mat  tor  hugs,  and  rcqurpi-s  a  sppiunitj^  incil 
efficiently/  (■  On  Kxcision  of  thf*  Knee,'  p.  76,)  If  the  IaU or  assertion  lie 
can«tittiti\s  to  my  mind  an  additioiiul  ohjection  to  Lht?  use  of  the  long  flnp  iq 
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The  joint  is  now  to  be  freely  opened  by  cutting  at  the  sides  of  the  condyles, 
so  as  to  sever  completely  both  lateral  ligaments  ;  and  then  the  knife  is  to  be 
carried  round  the  posterior  surface  of  the  end  of  the  femur,  care  being  taken 
in  doing  this  to  thrust  the  femur  out  of  the  wound  as  much  as  possible,  by 
an  assistant  forcibly  flexing  the  limb,  and  to  keep  the  edge  of  the  knife 
directed  towards  the  bone,  and  guided  by  the  finger,  so  as  to  avoid  the  pop- 
liteal artery,  which  here  is  separated  from  the  bono  only  by  some  fat  and 
loose  tissue  ;  and,  in  sawing  the  bone,  it  may  be  advisable,  if  the  femur  have 
not  been  very  completely  cleaned,  not  to  pass  the  saw  entirely  through  the 
osseous  tissue,  but  rather  to  break  than  to  cut  the  outer  lamella  at  the  back, 
by  using  the  saw  as  a  lever.  The  level  at  which  the  femur  is  to  be  divided 
should  be  carefully  borne  in  mind  in  operating  on  children.  I  have  repeatedly 
seen  the  surgeon  take  away  the  whole  epiphysis  and  a  part  of  the  shaft 
from  mere  want  of  care,  having  forgotten,  or  omitted  to  ascertain,  where- 
abouts this  line  is  situated.  Figs.  407,  408  show  its  true  position,  and  will 
prove  that  in  any  case  of  excision  in  which  the  whole  cartilaginous  surface 
of  the  femur  is  removed,  the  shaft  will  be  trenched  upon.  The  end  of  the 
femur  having  been  removed,  the  head  of  the  tibia  is  to  be  cleaned  and  sawn 
horizontally,  care  being  taken  in  young  persons  to  keep  close  below  the  car- 
tilaginous surface,  so  that  the  epiphysial  line  be  not  interfered  with.  In 
cases  where  there  has  been  no  dislocation,  nor  much  alteration  in  the  shape 
of  the  bones  from  previous  disease,  there  is  now  usually  no  impediment  to 
placing  the  limb  in  a  straight  position,  with  the  bones  in  accurate  adjustment. 
Otherwise  they  must  be  adjusted  by  taking  off  successive  pieces  from  the  end 
of  the  femur  or  tibia  (if  possible  without  going  beyond  the  epiphysis)  ;  and 
in  cases  of  old  dislocation  it  is  often  necessary  to  sever  some  of  the  hamstring 
tendons.  The  parts  should,  in  all  cases,  be  adjusted  in  perfect  position  upon  a 
splint,  and  the  bandages  firmly  applied  before  the  patient  is  moved  or  allowed 
to  recover  from  the  chloroform.  If  the  femur  appears  at  all  prominent,  a 
short  splint  should  be  applied  in  front  in  order  to  counteract  the  tendency  of 
the  leg  to  gravitate  backwards  (which  is  also  assisted  by  the  action  of  the 
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flexor  tendons)  ;  and  it  is  at  any  rate  a  useful  precaution  to  apply  a  long 
side-splint  to  the  outer  side  of  the  limb,  which  can  be  discarded  after  the 
first  few  days,  if  it  appears  superfluous.  I  have  found  much  comfort  to  the 
patient  from  suspending  the  whole  apparatus  in  a  *  Salter's  swing.'  It  will 
of  course  be  understood  that  the  splints  are  interruyited  and  bracketed  with 
iron  at  the  seat  of  operation,  so  as  to  give  access  to  the  wound. 

There  are  many  other  methods  of  dressing  the  wound  and  limb  in  cases 
of  excision  of  the  knee.     Dr.  Patrick  Heron  Watson  warmly  recommends 

than  an  argument  for  the  preservation  of  the  patella.  None  of  the  other  supposed  incon- 
veniences of  removing  the  pitella  will  be  found  to  bo  of  any  practiciil  import-ince  if  the 
operation  bo  performed  with  the  simple  transverse  incision.  As  to  the  first  assertion,  it  is 
a  matter  of  experience.  In  my  own  practice,  the  removal  of  the  patella  has  seemed  in  the 
great  majority  of  cases  not  merely  advisable,  but  necessary. 
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tbo  use  of  plii«icr  of  Paris  (or  plaster  coated   with   pttraffine 
render  it  les8  permeable  to  discharges),  which  he  thiws  appli^ 
represents  an  iron  rod,  which  extends  from  the  groin  to  tbelo 
straight  end  being  at  the  groin,  the  arch  at  the  site  of  the 
(for  swinging  the  limb)  near  the  auk lejoint^  and  the  raided  paxtf 


r-\ 


J 


Fiu,  410.     I>r«  P.  fi.  Wat«4jn'^  ^uspeQ«don-7Dci  for  excb^oti  of  ttMi 

the  dorsum  of  t  ho  foot.  Fig.  41 1  shows  two  forms  of  *  0(xi( 
former  merely  lioUowed  out  en  each  side  at  the  level  of  the  if 
out  at  tbe  lower  part  in  a  horse-shoe  or  stirrup  form,  to 


I  It ! .  4 1 K    Dr,  p.  H.  \irftlBon*i  ipllDU  for  excicioci  of  the  I 


tendo  Aehillie  from  pressure  ;  the  latter  having  also  a  piec^ 
adapted  to  the  innominate  bone, 

*  Jn  application,  the  limb  is  first  laid  and  carefully  adjntited  \ 
terior  splint,  winch  should  preliminarily  be  padded  with  lint^ 
with  guttaperuha  tissuo,  or  hot  pariiifine,  in  tho  position  whio 
to  the  site  of  operation.  The  iron  rod  is  then  placed  in  froi 
lint  laid  between  it  and  the  limb  at  the  groin,  at  the  upper  par 
and  at  the  bend  of  the  ankle.  These  two  parts  of  the  appai7 
retained  in  contact  witli  the  limb  by  means  of  an  <ypen  wyotr^  r 
applied  from  the  toes  upwards,  the  site  of  the  incision  bei 
uncovered.  The  whole  is  then  rendered  immoreahle  by  mfl 
plaster  of  Paris  applied  by  the  hand,  of  the  consistence  of  thi 
of  paraffine,  which,  Ijaving  been  rendered  temporarily  Hqai 
applied  by  a  largo  paintcr^s  brush.  When  the  application  has 
patient  may  be  removed  to  bed,  and  the  Hmb  suspended  froq 
pulley  of  a  Salterns  swinging  cradle,  or  from  the  roof. bar  of 
iron-wii'e  criidle/      (Op.  eit.  p.  19  ) 

The  advantages  claimed  for  this  method  are  the  cx>mfol 
derives  from  being  able  to  shift  liia  position ;  the  ease  of  trail 
from  place  lo  place  (a  great  consideration  in  military  practice) 
of  applying  dn^ssings  to  the  woand  ;  the  permanence,  simplicity 
of  coustruction  of  the  apparatus  itself  The  plaster  of  Paris  i 
general  use  in  this  and  other  exc^isions  by  the  German  snrg'eoni 

Mr.  Butcher  has  recommended'  a  *  box-splint  *  for  the  afteri 

»  '  Opcmljve  and  CotiwmiUTo  Surgery/  p.  142, 
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this  operation.  This  consists  of  two  side-splints,  the  outer  one  extending 
from  the  axilla  to  below  the  foot,  the  inner  from  the  groin  to  below  the  foot, 
jointed  on  to  a  back  piece.  The  sides  are  lot  down  to  dress  the  wound. 
This  is,  as  far  as  I  have  seen,  a  convenient  apparatus  when  all  goes  well,  but 
is  less  handjr  when  complications  occur,  and  is,  on  the  whole,  I  think,  inferior 
to  the  above-mentioned  methods  of  treatment. 

It  is  an  essential  element  in  the  success  of  this  operation  not  to  be  forced 
to  disturb  the  limb  at  all  for  several  days ;  hence  the  dressings  should  be 
most  carefully  applied  at  first.  And  for  the  same  reason  all  bleeding  vessels 
should  be  carefully  secured,  so  as  to  avoid  secondary  hsDmorrhago.  The 
bleeding  during  the  operation  is  often  very  free,  from  the  enlarged  articular 
vessels ;  and  secondary  hsemorrhage  is  by  no  means  rare,  and  is  a  very 
nnfavourable  occurrence.  The  operation,  especially  when  it  has  been  a  pro- 
tracted one,  which  in  cases  of  old  dislocations  it  often  is,  is  usually  followed 
by  a  considerable  amount  of  fever,  subsiding  with  the  establishment  of  a 
free  suppuration ;  and  then,  in  favourable  cases,  the  work  of  repair  com- 
mences by  granulation  and  osseous  union,  as  in  compound  fracture.  In 
unfavourable  cases,  the  bones  become  denuded  and  ulcerated  in  the  suppu- 
rating cavity,  the  discharge  is  offensive,  the  wound  unhealthy,  fresh  abscesses 
probably  form,  and  the  patient's  health,  instead  of  improving  from  the 
removal  of  the  disease,  shows  a  tendency  to  decline.  Under  these  circum- 
stances, chloroform  should  be  administered  and  amputation  performed,  if  on 
examination  it  proves  necessary. 

The  process  of  recovery  is  usaally  a  slow  one.  In  Dr.  Hodgcs's  tables 
the  average  duration  of  the  treatment  in  48  cases  in  which  the  patella  was 
removed  is  stated  to  have  been  225  days ;  and  in  38  cases  in  which  that  bone 
is  believed  to  have  been  left,  255  days  ;  or,  roughly  speaking,  the  average 
duration  of  treatment  was  about  eight  months  ;  and  in  many  of  the  cases  which 
afterwards  turn  out  the  most  successful,  sinuses  remain  open,  and  the  limb  is 
in  a  state  which  cannot  but  cause  anxiety  for  many  months  after  formal  treat- 
ment is  discontinued.  In  some  exceptional  cases,  indeed,  matters  go  on 
much  more  rapidly  than  this,  and  the  recovery  is  completed  as  soon  as 
(indeed,  it  may  be  that  one  or  two  have  recovered  sooner  than)  after  ampu- 
tation ;  but,  as  a  general  rule,  the  time  required  for  recovery  after  excision 
may  be  taken  at  about  four  times  as  long  as  after  amputation.  In  fact,  I 
think  we  are  taking  a  view  very  favourable  to  excision  if  we  say  that  every 
month  after  the  operation  advances  the  cure  only  as  far  as  a  week  would 
after  amputation. 

Repair,  when  the  case  does  perfectly  well,  is  by  osseous  ankylosis,  and 
this  ought  to  be  complete,  so  that  the  tibia  and  femur  form  one  solid  mass  of 
bone,  in  a  perfectly  straight  line.  There  is  a  great  tendency  to  bow  out- 
wards at  the  junction,  and  this  must  be  carefully  watched  and  counteracted 
during  the  process  of  healing  and  for  some  time  after  the  patient  begins  to 
put  his  leg  to  the  ground.  In  rarer  cases  the  limb  bends  backwards  *  or 
inwards,  but  the  outward  bend  is  the  more  common.  In  some  cases  small  por- 
tions of  bone  remain  long  exposed,  and  the  wound  cannot  be  brought  to  heal. 
Such  cases  may  often  be  treated  successful ly  by  gouging  or  by  treating  the 
exposed  bone  with  sulphuric  acid. 

Excision  of  the  ankle-joint  is  an  operation  which  is  not  often  practised, 

*  As  in  a  preparation  in  the  Museum  of  the  College  of  Surgeons  where  bony  ankylosis 
has  taken  place  at  a  right  angle. 


i;u« 


Ur  JBiliA  11  VJ!j     &UlfcljrJ!jltl 


Excision 
of  the 
ankle. 


since  in  injury  it  is  nsnallj  safficient  to  take  away 
portions  of  bone,  and  in  disease  the  afiection  is 
ankle  as  to  justify  the  surgeon  in  removing  only  tl 
Cases  suitable  for  excision  of  the  ankle  aro  t 
(whether  traumatic  or  from  disease)  is  limited  to 
the  leg  and  to  the  astragalus.  When  the  disinte^ 
bones  of  the  leg  amputation  ought  undoubtedly  to  1 
in  some  cases  a  considerable  amount  of  the  bone 
successfully  removed  along  with  the  ankle-joint,*  y 
an  opei^tion  must  always  be  very  doubtful.  Agaii 
to  be  labouring  under  any  general  constitutional  ca 
cases  are  best  suited  for  this  excision  in  which  the 
of  a  somewhat  recent  injury.  With  aU  these  limit 
cation  of  this  operation  will  be  but  small  in  case 
of  injury,  as  above  stated,  partial  resections  have  hi 
but  there  is  much  reason  to  believe,  with  Mr.  H. 
more  useful  limb  would  often  be  obtained  by  a  mo: 
whole  joint.* 

The  operation  is  not  an  easy  one,  and  it  is  r 
some  cases  by  partial  ankylosis.  The  best  way  of 
to  make  a  free  incision  behind  the  posterior  horde 
of  the  fibula,  extending  about  two  inches  along*  i 
and  a  smaller  incision,  as  recommended  by  Mr.  H 
internal  malleolus.  The  inner  malleolus  having 
soft  parts  is  to  be  partially  sawn  through  with  a  I: 
with  bone-nippers.  Then  the  external  malleolus,  h 
of  the  tendons  and  other  fibrous  structures,  is  to  b 
by  cleanng  the  bones  of  all  their  fibrous  adhesions 
out  of  the  wound  on  the  outer  side  of  the  foot,  an 
off.  Next,  the  astragalus  is  to  be  dealt  with.  In  a 
much  inflamed  it  is  far  more  satisfactory  (as  I  t 
remove  the  whole  bone,  for  which  purpose  the 
should  first  be  freely  opened ;  then  the  knife  passe 
and  OS  caleis,  dividing  the  interosseous  ligament 
twisted  out  with  the  lion-forceps.  Bat  if  the  affeel 
very  superficial,  a  key- hole  saw  may  be  passed  into 
of  or  behind  the  articular  surface,  and  the  whole  of 
horizontal  section.  No  large  vessels  should  be  w 
nor  are  any  tendons  necessarily  divided. 

A  much  easier  operation  is  to  make  an  ante 
tendons,  nerves,  and  vessels  in  front  of  the  joint,  a 
and  then  remove  all  the  diseased  parts  of  bono  ;  bui 
injury  to  the  anterior  tibial  vessels,  and  division  of 
often  resorted  to.  At  the  same  time,  I  have  cxcij 
wnv  KPVPT'nl    f  imps,    nnd    thn    tiko    of  flip   foot   hns    Vi 
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then  to  be  put  into  a  plaster  or  other  immoveable  apparatus,  and  the  patient 
is  to  be  allowed  to  walk  about  on  a  wooden  leg. 

The  use  of  the  leg  is  often  almost  as  good  as  ever.  Two  lads  on  whom 
I  performed  this  operation,  removing  the  astragalus  wholly  in  one  and  par- 
tially in  the  other,  were  heard  of  some  years  afterwards  doing  the  ordinary 
work  of  agricultural  labourers,  and  able  to  walk  all  day  ;  but  recovery  is 
much  slower  than  after  amputation.  ^ 

Excision  of  the  os  calcis  is  an  operation  which  may  often  be  practised  Excinion 
with  great  advantage.  Disease  of  the  tarsus  very  commonly  begins  in  the  ^^  ^^  . 
joint  between  the  calcaneum  and  astragalus,  and  frequently  spreads  into  the 
former  bone ;  the  affection  of  the  latter  being  so  superficial  that  the  carious 
spot  can  be  gouged  away  when  the  greater  mass  of  disease  has  been  removed. 
In  these  cases  the  central  part  of  the  calcaneum  often  perishes,  leaving  a 
large  mass  of  necrosis  enclosed  in  a  thin-walled  cavity  of  inflamed  and 
softened  bone.  If  now  the  whole  bone,  including  this  shell  of  softened 
bone,  be  removed,  the  patient  makes  a  certain  and  speedy  recovery  with  a 
useful  foot ;  while  if  the  loose  portion  bo  removed,  and  the  shell  scooped,  he 
may,  it  is  true,  recover,  and  the  heel  may  possibly  be  more  firm,  but  the 
recovery  is  at  least  doubtful,  and  in  the  course  of  a  tedious  convalescence 
the  health  may  give  way,  fresh  disease  be  lighted  up,  and  amputation  become 
necessary. 

Excision  of  the  os  calcis  is  thus  performed.  An  incision  is  commenced 
at  the  inner  edge  of  the  tendo  Achillis,  and  drawn  horizontally  forwards 
along  the  outer  side  of  the  foot,  somewhat  in  front  of  the  calcaneo- cuboid 
joint,  which  lies  midway  between  the  outer  malleolus  and  the  end  of  the 
fifth  metatarsal  bone.  This  incision  should  go  down  at  once  upon  the  bone, 
so  that  the  tendon  should  be  felt  to  snap  as  the  incision  is  commenced.  It 
should  be  as  nearly  as  possible  on  a  level  with  the  upper  border  of  the  os 
calcis ;  a  point  which  the  surgeon  can  determine,  if  the  dorsum  of  the  foot 
is  in  a  natural  state,  by  feeling  the  pit  in  which  the  extensor  brevis  digitorum 
arises.  Another  incision  is  then  to  be  drawn  vertically  across  the  sole,  com- 
mencing near  the  anterior  end  of  the  former  incision,  and  terminating  at  the 
outer  border  of  the  grooved,  or  internal,  surface  of  the  os  calcis,  beyond 
which  point  it  should  not  extend,  for  fear  of  wounding  the  posterior  tibial 
vessels.  If  more  room  be  required,  this  vertical  incision  may  be  prolonged 
a  little  upwards,  so  as  to  form  a  +.*  The  bono  being  now  denuded,  by 
throwing  back  the  flaps,  the  first  p6int  is  to  find,  and  lay  open,  the  calcaneo- 
cuboid joint  ;  and  then  the  joints  with  the  astragalus.  The  close  connections 
between  these  two  bones  constitute  the  principal  difficulty  in  the  operation 
on  the  dead  subject ;  but,  as  has  been  already  stated,  these  joints  will  fre- 
quently be  found  to  have  been  destroyed  in  cases  of  disease.  The  calcaneum 
having  been  separated  thus  from  its  bony  connections  by  the  free  use  of 
the  knife,  aided,  if  necessary,  by  the  lever,  lion-forceps,  &c.,  the  soft  parts 
are  next  to  be  cleaned  off  its  inner  side  with  care,  in  order  to  avoid  the 
vessels,  and  the  bone  will  then  come  away.  The  flaps  are  to  be  closed 
lightly,  with  one  or  two  points  of  wire-suture,  over  the  large  gap  left  by  the 
excision. 

M.  Oilier  describes  an  operation  by  which  the  os  calcis  can  be  removed 

'  I  have  always  divided  the  tendons  of  the  pcroneus  longns  and  brevis.  They  can,  of 
course,  be  dissected  out  and  held  aside  with  a  blunt  book,  but  I  have  not  observed  any  bad 
effects  from  their  division. 
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siibpenofltcally  witliout  the  division  of  any  tendons,  except  the  tei 
Au  angular  flap  is  made  by  an  incision  running  horizontal  Ijr 
lower  outer  border  of  the  bone,  and  vertically  along  the  outer  bordd 
tendo  Acbillia  Then  the  periosteum  and  the  parts  above  it,  inclui 
peronei  tendons,  are  peeled  off  tlie  bone.  Kext  the  attachment  of  th 
Achillis  and  tho  periosteuni  are  detached  from  the  tuberoBity  of 
calcia.  Then  the  joitits  are  opouod,  and  the  inside  of  the  bone  ia 
uud  so  its  removal  i»  completed.  I  have  only  practised  this  o] 
once,  and  then  the  result  seemed  to  me  less  perfect  than  after  the 
operation.* 

After  recovery,  the  only  mark  of  deformity  in  the  foot  is  an  ele' 
the  heel  proportionate!  to  the  size  of  the  bone  removed. 

Excision  of  the  a^trufjalus.  The  astragalus  is  ea^^ily  removed  by 
a  curved  incision  from  one  malleolus  to  the  other,  something  like  t 
at  the  beginning  of  Syme's  amputation,  Tho  ankle-joint  is  then  td 
freely  open,  and  tho  whole  upper  part  of  the  diseased  bono  thus 
Then  the  ligaments  connecting  it  to  the  seaplioid  are  to  bo  severed, 
bono  is  to  be  levered  up,  when  tlie  interosaeons  ligament  connecting 
the  OS  calcis  will,  if  entire,  be  felt,  and  can  be  readily  divided.  All, 
then  necessary  to  complete  the  operation  is  to  clean  the  back  pad 
bone,  which  shonld  bo  done  with  care,  in  order  to  avoid  i 
tendons  and  vessels  which  lie  near  It.  I  liave  had  several  cai 
and  have  seen  ono  in  an  adult  in  whom  a  very  useful  foot  waa  left%    ' 

The  bono  might  also,   no  doubt,  be  removed  by  two  lateral 
similar  to  those  used  in  excision  of  the  ankle,     This  would  avoid  th 
to  the  tendons  and  vesssols  incidental  to  the  above  method,  bat 
more  laborious. 

No  formal  dii-cctions  arc  roqaired  for  excising  the  other  tarsi 
The  soft  parts  jire  to  be  thrown  aside  by  cracial  incisions,  radiating 
Binusca  which  lead  to  the  diseased  bone,  and  tho  latter  ix^movcd  ;  cai 
taken,  in  all  cases  wher©  it  is  possible,  (o  excise  the  whole  bone  ^ 
aKiculating  surfaces. 

The  metatarsal  bone  of  tho  great  toe  la  very  otWn  di^  t  <  1  ;  and 
large  sise  disease  may  go  on  in  its  Hubstauce  fur  a  l  uu  period 
ftflecting  any  other  bone.  In  such  ciises,  after  a  sufficiently  patient 
the  appropriate  constitutional  treatment,  with  rest,  it  is  proper  t4] 
the  disease;  and  if  this  is  found  to  include  the  greater  part  of  tl 
then  the  best  course  is  to  remove  the  whole,  with  both  its  articular 
This  may  be  readily  done  by  making  an  incision  over  tho  whole 
the  bone,  joined  by  shorter  p«rpendicuhir  cuts  in  front  and  behind, 
turning  back  small  rectangular  flaps  including  the  whole  length  of  t 
It  is  better  to  commence  by  severing  it  from  the  cuneiform  boi 
dividing  it  from  the  phalanx  tho  plantar  arch  will  most  likely  be 
and  the  bleeding  may  prove  somewhat  embarrassing ;  whereas  if  tl 
be  not  divided  till  the  bone  is  removed,  there  is  no  difficulty  in 
No  splint  is  required.  The  great  toe  sinks  down  somewhat  taifi 
tarsus,  but  the  foot  is  as  useful  in  progression  as  before. 

It  seems  hat*dly  worth  while  to  expend  space  on  the  descriptloa 
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d  operations  as  the  excision  of  the  tarso-metatarsal  joints,^  or  of  portions 
;  the  whole  of  the  shafb  of  the  long  bones  (see  p.  393),  or  of  the  ribs  or 
,  mum.  Thej  are  very  rarely  practised,  and  in  the  latter  case  especially 
)  indications  for  their  performance  should  be  narrowly  scrutinised,  since 
3y  are  by  no  means  free  from  danger,  nor  at  all  certain  to  attain  the  end 
view,  which  is  to  remove  the  whole  disease  and  thereby  take  away  per- 
iuently  what  must  always  bo  a  source  of  irritation  to  the  subjacent 
icera. 

*-See  a  case  reported  by  me  in  the  •  Clin.  Soc.  Trans.,'  vol.  v.  p.  207. 
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\bdoicen,  giiDshot  wounds  of,  300 ;  in-^ 
juries  of,  200 ;  wounds  of,  204 ;  para- 
centesis of,  684 
Abdominal  aneurism,  51 7 
Abscess,  23 ;  alveolar,  552 ;  cold,  24 ;  in- 
tracranial, l;}0  ;  ischiorectal,  023;  la- 
cunar, 355;  lumbar,  454;  periosteal, 
392 ;  postpharyn^real,  45G ;  psoas,  454  ; 
residual,  26 ;  spinal^  451 ;  subpectoral, 
187 

Abscess  of  bone,  306 ;  breast,  824;  joints, 
427 ;  labium,  360 ;  prostate,  741 ;  scro- 
tum,  805;  septum  nasi,  506;  tongue, 
576 

Abscess  in  perinteo,  750,  757 

Abscess,  bleeding  from,  26 ;  inflammation 
of,  26 

Abscess  knives,  25 

Absorbents,  inflammation  of,  533 

AcaniB  foUiculorum,  847 ;  scabiei,  842 

Accumulation  of  wax,  722 

Acetabuhuu,  fracture  of,  214 ;  impaction 
of  femur  in,  214,  261 

Achores,  843 

Acne,  847  ;  rosacea,  561  ;  sypbilitic,  848 

Acquired  hernia,  585 

Acromial  end  of  clavicle,  fracture  of, 
225 

Acromion,  dislocation  of,  240;  fracture 
of,  227 

Active  congestion,  1 

Actual  cauter}',  866 ;  in  htemorrhage,  94 

Acupressure,  01 

Acute  larj-ngitis,  636 ;  periostitis,  302 

Additame'ntary  bones,  438 

Adenitis,  533 

Adenoma,  or  adenoid  tumour,  S2G 

Adhesion,  primRry,  9  ;  secondary,  12 

Adhesions,  peritoneal,  producing  strangu* 
lation,  579 

Adhesions  of  iris,  677 ;  of  labia,  808 ;  in 
ovarian  tumour,  819 

Adhesive  syphilitic  inflammation,  363 

Air,  entrance  of  into  veins,  80 

Air  passages,  foreign  bodies  in,  178 

Albinism,  851 

AUarton's  operation  for  stone,  778 

Alopecia,  840 ;  syphilitic,  369 

Alternating  calciui,  769 

Alveolar  abscess,  552  ;  cancer,  341 ;  sar- 
coma, 332 

Amaurosis,  695 ;  from  abscess  of  antrum, 
555 

Ametropia,  719 

Amputation  in  bums,  106;  destruction  of 

3 


joints,  435;  fractures,  111;  gunshot 
wounds,  312  ;  osteomyelitis,  i395 
Amputation,  879;  circular,  879;  flap, 
879 ;  instruments  for,  880 ;  of  arm, 
882  ;  at  elbow,  883 ;  at  shoulder,  880 ; 
of  breast,  831  ;  of  fingers,  884  ;  of  fore- 
arm,  8a3 ;  at  wrist,  884  ;  of  foot,  890 ; 
partial,  891,  892  ;  subastragaloid,  892; 
of  leg,  889  ;  of  penis,  806 ;  of  thigh, 
888;  at  hip,  S^;  at  knee,  888;  of 
thumb,  SS6 ;  of  toes,  893 ;  Butcher's, 
888;  Garden's,  888;  Chopart's,  892; 
Gritti*s,  889;  Hancock's,  892;  Ilev's, 
893 ;  Lisfranc's,  893 ;  Pirogors,  891  ; 
Syme's,  890 ;  Teale's,  889 

Amygdaloid  glands,  36^3 

Ana>stheticf»,  870 

Anastomosis,  aneurism  by,  325 

Anatomical  neck  of  humerus,  fracture  of, 
228 

Anel'p  operation  for  aneurism,  500 

Aneiu-ism,  4fK);  arteriovenous,  494;  cir- 
soid, 494 ;  consecutive,  493 ;  diffused, 
493  ;  dissecting,  494 ;  false,  493 ;  fusi- 
form, 493 ;  true,  493 ;  tubular,  493  ; 
varicose,  494.  See  also  the  names  of 
individual  arteries,  as  P</pliteaL  Re- 
currence of,  601 ;  rupture  of,  498 ; 
spontaneous  cure  of,  498 

Aneurism  by  anastomosis,  325 

Aneurism  of  Ixme,  418 

Aneurism  needle,  84 

Aneurismal  sac,  relations  of  to  artery, 497 

Aneurismal  varix,  494 

Angeiolemitis,  5'W 

Angular  cur\'ature,  452 

Ankle,  amputation  at,  890 ;  diseases  of, 
447 ;  dislocation  of,  294 ;  compound, 
2^)6 ;  excision  of,  907 

Ankvlosis,  bony,  440;  extra-articular, 
4^) ;  false  or  fibrous,  439 

Ankylosis  of  spine,  461 

Annular  stricture,  748 

Annular  syphilitic  ulceration  of  bone,  408 

Ant«-scrotal  urinary  fistula,  750 

Antiseptic  dresi»ing',  17 

Antrum,  cysts  and  dropsy  of,  665;  tu- 
mours of,  558 

AntylluB,  operation  of,  for  aneurisniy  490 

Anus,  artificial,  694;  imperforate,  030; 
fistula  in,  622 ;  prolapsus  of,  022 ;  pro- 
ritus  of,  625 ;  ulcer  or  fissure  of,  025 

Aorta,  abdominal  aneurism  of,  517 ;  li^ai* 
turd  of,  618;  compression  of,  5l^; 
thoracic  aneurism  of,  600 
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Aphonia,  nervouB  or  bvBt€?rical,  G4.3  ;  jMira- 

lytic,  644 
Apparatus  for  fracture,  111 
Arch,  p&liuar,  wnuud  <»f,  221 
Arm,  fuuputation   of,  882;  atieuriam   In 

the,  51  o 
Ar&enic  as  caut^rr,  840 
Arteriid  ha^morrhag^^  81 
Artt-riiil  vtirix,  41)4 
Arteriovenuiis  aneurism,  4i>4 ;    io  or1>it, 

r>]  I 
Arteries,  aiitiiu'isru  of,  4tKI;  i^tlieronm  of, 

488;  ciilcilication  of,  4^>< ;  division  of, 

79 ;  embolism   of,   480 ;   intlatnunition 

of,  4f)n ;  injiirit'8  of,  77  ;  laceration  of, 

78;  lijB:ttture  uf,  Ki ;  o<*clueion  of,  4l»0; 

pftrtiiil    laceration,   77  ;    eubcutaiitjous 

rupture  of,  78 ;  woimd  of,  78 
Ark*riotoiiiy»  867 
Arteritis,  4i»0 
Art4:*r^.      See    the  individual    DameS;  oa 

Femoral ^  Otntfi^l 
Arthritic,  rheuiiuitic,  4*'J7 
ArtiPtdar  end?,  di:^eAae.iii  of,  430 
Artilieia!  aniii^,  Wi  ;  njeiiibmna  tynipaui, 

724 ;  pupil,  (W 
Aspirator,    the*    1118 ;    puncture   ot    the 

Madder  bv,  7oC) 
ABsalini'^  fnictTin?box,281 ;  tenaculum, 00 
Asti^'-nialisni,  720 

Astrajralo-calranean  joint,  diftc^ses  of,  447 
Astrafralus,  dislocation   of,  2510;    disease 

of,  447;  excision  of,  010;  fracture  of, 

282 
Atheroma,  4H8 

Atctny  from  dimension  of  bladder,  763 
Alrophy  of  bone,  424  ;  of  breast,  823 
Atropine  in  iritis,  077,  070 
Auml  pfdypi,  728 
Auricle,  nialforniations  of,  721  ;  eruptions 

of,  721  ;  tumoiu-s  of,  721 
Antoplastie  par  glUneinrnt ^  870 
Aveliuf^'g  appuratiu^  for  transfusion,  06 
Avulsion  of  toe-nail,  870 
AxiiLit  disliKj-atiou  of  shoulder  into,  241 
Axillary  artery,  aneurijiin  of,  61 '3;  liga- 
ture of,  616 


Eit'K,  8prairi3  of  tbe,  164 

Bacteria  in  blood-poidoningj  31  ;  in  eryiri- 
neliiift,  30 

Baker  Brown  a  needle,  811 

Jklimitia,  355 

Hall  and  socket  truss,  603 

Bandages,  860;  capelline,  801;  cora- 
pound,-800;  four-tailed,  8(0;  many- 
tailed,  mt ;  T-,  80]  ;  gpiea,  Hm ;  spinil, 
860;  aUirchetl,  HIH;  stispenswtry,  802 

Bandajrin^',  869  ;  of  woundB,  21 

Birbadites  leg",  860 

liise  of  skull,  fn^clure  of,  140:  union  of, 
144 

BHth,  warui,  in  strangulated  hernia,  689 

Ifcdsorea,  4H ;  from  fnicttjrtMl  i^pine,  160 

liellocqa  a^unti  for  plug'yinjtr  the  nose|6€3 

Bending  of  Imjocs  of  f^irt^arm,  236.  See 
al>*o  *  tireenfitick  fraclune  ' 


Birhliride  of  methylene,  873 

Bilateral  litlu>lomy,  790 

Biliary  tifttida  at  uuibilicufl, 

BirdVnest  cells  in  epithelio: 

Bi!*i4um-cat'be,  02!> 

Bladder,  calculus  in,  770;  cancer  o( 
contraction  of,  in  cystitis,  731)  ; 
tion  of,  in  cystitia,  7itO ;  djdea«ee  C 
distension  of^  761  ;  foreign  body 
removal  of  from,  780 ;  ^mshot  1 
of,  30^) ;  hypertrophy  of,  7:18 ;  " 
uiatton  of,  737  ;  malfonuation  oi 
pamlysi^  of,  7t?3 ;  puncturt^  of  abfl 
pubes,  746;  from  the  rectuoi, 
rupture  of^2I5;  fn»m  disleiieicn 
wound  of,  210 

Bl*'edin;^%  807  ;  in  wound  of  lung, 
bead  injune?*,  160 

BlephaiitU.  05<J 

Blind  lislula,  022 

Blisters^,  8tl5 ;  in  tretttnient  of  alc-fl 

*  Bloc,  reduction  en,*  5fK>,  002 
Blood,  orpiiuFation  of,  7 
BUxid-cyBt^,  317;  within  the  skull; 
Bbwid,  state  of  in  intlauiuiatiou,  1« 
Bodies  loo.«»e   in  joints,   4^30;    in 

vti^Lrioalit*,  705 
Boils,  863 
Bone,  diseases  of,  3IX)»    See  also  iU 

aJTections,  aa    Caru**,  Xecroxta ;    ' 

of,  1 13 
Bony  ankylosis,  440 
Iiou;H«^''  in  ^tricture  of  (Bsophagua, 

*  Boutonnicre,  la,*  766 
Bowel,  rupture  of,  201.     Se© 

tine 
Brachial  artery,  liirature  of,  6l 
Brain,  couipres^iou  of,  147;  conciu 

14<1 ;  trauHialic  le^'^iim  of,  144,  1 

prunshot,  306;  traumatic  inrtai 

of,  140 
Brain,  implicated  in  disease  of 

7L'0 
Bmwlor^s  operation  for  ammriam, 
Breast,  diseases  of,  823  ;  abscess 

amputation   of,   831 ;  cancer   * 

functional  disorders  of,    825 ; 

mation  of,  823  ;  hypertrophy 

lobular  induration  of,  824;    i 

of,  826;   tumours  of,  826;  n 

eases  ot;  832 
Bridle  stricture,  748 
Broad  li>ranient,  cysts  of,  810 
Brodies  liihi^nte*  780 
Bnmcbocele,   endemic,   833; 

mic,   8.34  ;    pulsating,   834  j 

833  ;  removal  of,  833 
Broncho  to  my,  tU4 
Bronztnl  akin,  861 
Bryant's  test  for  displaceraeill 

2(10  ;  tracheotiimy  canula,  047 
BuImj,  gonoiTbteal,  360 ;  syphilit; 
Bulninocele,  010 
Bullets,  lod^nuent  of,  302 
Bullous  eruptions,  842 
Bunion,  4(3{i 
Burns,  101  :  d'^jrreea  of,  101 ;  Ol 
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Bursa  of  psoas  enlarged,  444 ;  patellae,  en-    j 

largement  of,  406 
Bullae,  enlai^ed,  467 
Bursal  abscess,  460 ;  tumours,  314 
liusk's  splint  for  fractured  femur,  266 
Butcher's  amputation,  SHS ;  splint  for  ex- 
cision of  knee,  1)06 
Buttock,  wounds  and  contusions  of,  21 1 


Calcaneum.  see  Os  calcis 

Calcification  of  arteries,  488 

Calculus,  767 ;   prostatic,  787 ;  salivary, 

660 ;  lu'ethral,  787 ;  vesical,  770  j  vesico- 

prostatic,  787 
Calculi,  tests  for,  769 
Calculous  nephralgia,  731 ;  pyelitis,  731 
Callous  ulcers,  383 
Callus,  114;  provisional,  116 
Calomel  vapour  bath,  367 
Canaliculi,  obstniction  of,  716 
Cancer,   336 ;  colloid,  341 ;  epithelioma, 

340;  medullary,  338;  melanotic,  339 ; 

osteoid,  339 ;  pulsatile,  418 ;  scirrhous, 

336;  villous,  342 
Cancer  of  bladdes,  734 ;  bone,  400 ;  eye- 
ball, 700;  lip,  649;   oesophagus,  678; 

ovary,  816;  penis,  806  ;  prostate,  746 ; 

rectum,  628  ;  scars,  387 ;  scrotum,  806 ; 

spine,  461;  testis,  800;  thyroid,  834; 

tongue,  672 ;  uterus,  816 ;  vulva,  810 
Cancerous  ulcers,  384 
Cancroid  tumours,  316 
Cancrum  oris,  63 
Capelline  bandage,  861 
Capita  rash,  366 

Carbolic  dressing  for  wounds,  17 
Carbolised  ligatures  for  arteries,  88 
Carbonate  of  lime  calculus,  769 ;  deposit 

in  urine,  767 
Carbuncle,  864  ;  facial,  866 
Carcinoma,  ii36 ;  see  Cancer 
Carden's  amputation,  888 
Caries,  3f)8 ;  strumous,  399 ;  of  the  spine, 

661 
Carotid  artery,  aneurism  of,  607;  com- 
pression of,  608 ;  ligature  of  common, 

608;  of  external,  609 
Carpus,  dislocation  of,  264;  diseases  of, 

449;  fracture  of,  238 
Cartels  compressor  for  aneurism,  603 
Cartilages,  degeneration  of,  436 ;  injuries 

of,  124;  loose,  437;  ulceration  of,  432 
Cartilages,  costal,  fracture  of,  191 
Cartilaginous    stricture,    748  ;    tumour, 

see  Enchandroma 
Castration,  801 
Cataract,  682;  congenital,  682;  laminar, 

683;  pyramidal  or  punctated,  683;  senile, 

686 
Cataract  glasses,  691 
Catarrh  of  the  tympnum,  727 
Catarrhal  conjimctivitis,  663 
Catgut,  carbolised  for  ligature  ofarteries,  88 
Catheter,  tying  in  a,  764 
Catheter,  Eustachian,  726 
Catheterisation,  761 ;  forced,  744,  766 
Catheter-BOund,  772 


Caustic  treatment  of  caries,  400 ;  naevus, 

328 ;  rodent  ulcer,  .*i84  ;  syphilis,  362 
Cauterisattan  eiijlbche^,  867 
Cautery,  actual,  iiGiS-^  in  ovariotomy,  820; 

in  luemorrhage,  94 
CauterV)  galvanic,  866;  in  fistula,  624; 

potential,  86<j 
Cautery,  operations  for  piles  by,  621 
Cerebral  diseases  spreading  from  the  ear, 

729 
Cervix  femoris,  fracture  of,  258 
Chancre,  hard,  36;i ;  sloughing,  362;  soft, 

361;  oflip,  376,  649 
Charbon,  866 
Charriere's  guillotine,  661 
Chassait^nac  s  tubercle,  608 
CheilopWy,  878 
Chest,  gunshot  woimds  of,  307 ;  injuries 

of,  187 
Chilblains,  866 
Childcrowing,  638 
Chimney-sweep*6  cancer,  806 
Chloasma,  841 
Chloroform,  871 
Chopart's  amputation,  892 
Chordee,  364,  366 
Choroiditis,  698 
Chronic  abscess  of  bone,  396 ;  mammary 

tiunour,  826 ;  rheumatic  arthritis,  437  ; 

ulcers,  386 
Cicatrices,  12,  386;  contraction  of,  388, 

877 ;   excess  of,  387  ;  keloid  of,  887  ; 

neuralgia  of,   386;   tumours  of,  387; 

ulceration  of,  386 
Cicatrices  of  cornea,  673 
Cicatrisation,  12 
Cilia,    malposition    and    redundancy  of, 

661 
Ciliar}'  body,  injuries  of,  703 
Circumcision,  807 
Cirsoid  aneurism,  494 
Civiale  8  lithotrite,  781 ;  urethrotome,  761 
Clamp,  Mr.  Lee's,  673 ;  for  ovariotomy, 

820 
Clamp  and  cautery,  operations  for  piles 

with,  621 
Clavicle,  dislocation  of,  239 ;  of  both  ends 

of,  241 ;  excision  of,  896 ;  fracture  of, 

222 ;  greenstick,  fracture  of,  107 
Cl^mot's  operation  for  harelip,  638 
Clergyman  s  sorethroat,  640 
Clitoris,  hj'pertrophy  of,  810 
Cloacae  in  bone,  402 
Clots,  *  active  and  passive,*  in  aneurism, 

600 
Clove  hitch,  866 
Clover's  crutch  for  lithotomy,  773 ;  litho* 

trity  syringe,  783 
Clubfoot,   472;    relapsed,  480;  see  also 

Tolipes 
Clubhand,  481 

Coagulating  injections  in  aneurism,  606 
Coccvx,  fracture  of,  216 
Cold'abscess,  24 ;  ulcers,  380 
Cold  for  arresting  haemorrhage,  94;  for 

local  anaesthesia,  870 
Coles's  arterv-compressor,  603 
Collapse,  96' 
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OoMiiT,  trmtmeTd  of  fracture  of  thigU  bv, 

270 
eolU*^'^  fracture,  f>m 
Oolloicl  tumotir,  .'Ul 
Colotnmy,  5sl,a30 
Ccijti  pi  i  call o ns  o f  frac  t  lire ^  1 1 2 

(V>ni]M'>nn<l  fnii^ture,  107 

Coiii}>i>im<l    cUiilocAtion,    122;    of   elbow, 

25:1 ;  of  ghoulcJer,  248 
CoinpivB»U)D  tjf  the  braiu,  147 
Coinprertsion-treatiuent  of  anpuriaiii»  ^^2 
CoiicuHRiou  of  the  brain,  144;  oftbt?  spinef 

im 

OMiidyle.''  of  fpmiir,  fracture  near^  271 ;  of 
hiimeniJ*,  fracture  of,  231 

Cunihlomata,  627,  Krj2 ;  of  meatus  of  ear, 
723 

Coiigemtal  cataract^  682;  cysts,  310;  of 
bladder,  7»U ;  dtt^location  of  bip^  444 ; 
hernia,  5?*5;  bydrr^cele,  7i>3;  ingiiinaJ 
hernia,  0(X$ ;  syphilis,  373 ;  timiours  of 
the  tonp-iie,  570 

OonjrestioTi,  1 

Conical  cornea,  075 

Conjunctiva,  diseases  of,  B53 

ConniDctival  tumours,  <U>2 

Go  nj  imc t  i  V  iti »  catarrhal ,  *i53 ;  c* » ntap  ous, 
CSo-'^;  diphtht^pilic,  iMil  ;  Kfnptian,  HoM; 
f^pideniic,  05^^;  ponoiThieal,  055;  in- 
fantile, 1^54 ;  plilvctentdnr,  CA]\  ;  puru- 
lent, 054,  055  ;  simple,  063 

CouBccutive  mi<'imsni,  4t»3 

Couta^nouf*  uphlkalmia,  058  ^ 

Continuous  Buttire,  8<I4 

Contracted  cicatrix,  *t.'^,  ?77 ;  palmar 
fascia,  481 

Ooniraction  of  bowel  after  strangulation, 

om 

Contre  coup,  fracture  bj,  38 

Cootusinn.  7  ;  <>f  arteries.  77  ;  of  buttock, 
211 ;  of  scrotum,  217 

CojwuIm,  admioifltratinn  of,  358 

Coracoid  pr<K"e!*s,  fnicturu  of,  227 

Cord,  scrotal,  atlectiouB  of,  80;  hfftmatoeele 
of,  708  ;  hydivfpele  *  if,  7113 

Cord,  spinuf  implication  of  in  disease, 
452 

Corns,  851 

Cornea,  diJ^ea^k'S  of,  0413;  aliscess  of,  071  ; 
acute  ulcers  of,  072  ;  cicatrieet*  of,  073  ; 
conical,  075;  llalteninjr  of  in  ophthal- 
mia, 057;  implication  of  in  ophlnnhuift, 
055,  057 ;  opacity  of,  008 ;  mippuration 
of,  070 ;  wound  ot^  705 

Coronoid  process  of  jaw,  fracture  of,  167 

Cor^inoid  proceefl  of  ulna,  fru^-ture  of,  235  ; 
in  fiislocation  of  elbow,  251 

Coryza,  rhronir,  504 

Ct>9tal  CLirtilagei*,  fracture  of,  191 

Coxeter?  ex  trad  or,  304 

Crack5!oflip«,  54^ 

Crjiuiuuj,  luiiumrs  of,  547  ;  §ee  alao  SkuU 

Crepitus  of  rmettirf^  U)!> 

OrippBs  splint  for  fractured  femur,  267 

Cmup,  037 

Cnide  tubt^rcle,  344 

Crutch,  Clovers,  for  lithotomy,  773 


Cubi*b»  in  jfonmrbcBii,  ?^ 

Cupping,  8<»8 

Curvature,  an^dar.  452 ;  lateml, 

Cutaneong  cts^Ts,  318;  congenitjAl, 

Cut  thTt>at/l73 

C\nancho    tou^iUarift,     ^50; 

*G;17 
Cyst,  congenital,  of  bhidder,  734  ^ 
Cystic  di^^iu^e  of  breast,  S27,  831 

'tide,  71  «> 
Cystic  enchnndronia,  325 
(■ystic  tumours,  310-,  compound,  I 
bone,  407  ;  af  broad  li^jument^ 

jaws,  550  ;  of  labia,  KK>;  of  ov 
Cv8ti^rou9  cysts,  320 ;  of  ovun .  8 
C'vf^tic  oxide, '706,  76H 
Cystitis;  737 
Cystocele,  vogiiuil,  812 


Dkafkibs,  diafmoeia  of  its  sourc 

syphilitic,  729 
Degeneration  of  mui^lea,  469 
Delirium  tremens,  50 
Dtnnarcation,  line  of,  44 
Deposits,  secondary,  'tO ;  uniiar>'. 
Depressed  friicture  of  skull,  137 ; 

iijg  for,  131> 
Dermal  cysts,  320 
Dermal  tumours  of  ovary,  817;  tei 
Deaatilt's  splint  for  fractured  femi^ 
Diapbrairm,  oimsbot  wound  of,  ~' 
DiaphrajJ-uiatic  hernia,  (?07 
IHHuse  intlammntion,  »W 
Diffused  aneuri«ra,4t>3;  Ixjny  tumd 
Difrital  compression  in  amputati 

of  aneurism,  50i^ 
ItilKtation  of  stricture,  752;  nipii 

forcible,  7lX> 

Diphtheritic  conjunctivitis,  06 

Direct  infruinal  hernia,  01 J 

Direct  ophthalmoac^tpic  examinatii 

Discission  of  the  lens,  *584 

Dishx?ution,  ^^neml  patholojr?  of. 

acromiitn,  240;  of  ankle,  294;  < 

palus,  21 0 ;  of  carpus,  254  ;  of  1 

2m  I  of  elbow,  2451;  of  tln^^ei 

of  hip,  282;  of  bunienis,  241  ; 

248  ;  compound,  24i^  ;  complica 

fracture,  245;  of  knee,   21  >2; 

704;  of  metaUirsus,  21H);  of  {taiel] 

of  pelvis,  214;   of  phalan|:es   t 

299 ;  of  radium,  upper  end,  252 

end,  26:i;  of  ribs,   192;  of 

cartilafres,    293 ;    subastr^i^loi 

of  tartius,  W\* ;  of  thumb.  254 ;  « 

fibular  joint,  294;    of  ulna,   2 

vertebras  15(3;  of  wriM,  253 

IMslocation,  congenital,  of  hip,  444 

Dislocation  in  hip  disea^,  443       J 

J  Hsloctition,  partud  and  nepteoMrtlid 

I>idplacement  of  fracture,  100 

iJissecting  aneurism,  494 

IHssection,  wart*,  852;  woundu,  ( 

DisiUd  li^nitun^  in  aneurism,  507 

Dnij.  bydri>phobia  in  the,  70 

l)o9)«iu  3  perin^eal  lltbotrity,  771* 

Dorsum  ilii,  disliM^jitjon  in,  282 
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Double  vision,  700 

Double-headed  roller,  801 

Drilling  ununited  fracture,  120 

Dropsy,  ovarian,  817  ;  of  joint,  428 

Dry  gangrene,  44 

Ducbeune  8  disease,  471 

Duodenum,  ulceration  of,  in  burns,  103 

Dupuytren  8  classification  of  burns,  101  ; 

entt^rotorae,  01)6 
Dura  mater,  fungous  tumour  of,  548 
Durham's  tracheotomy  canula,  040 
Dysphagia,  nervous,  678 
Dysphonia  clericorum,  040 
Dj'spna*a  in  wound  of  lung,  808 


Ear,  diseases  of  the,  721  ;  foreign  bodies 
in,  106 

Ear-ring,  tumours  in  puncture  of,  721 

F^rle  8  bed,  204 

Eburnation  of  joint  ends,  4liH 

Ecraseur,  the,  673 ;  in  fistula,  024 

Ecthyma,  844 

Ectropium,  ()62 

Eczema,  8.*J7 ;  impetiginodes,  844  ;  syphi- 

•  litic,  838 

Eczematous  ulcer,  380 

Elastic  ligature  in  fistula,  024 

Elbow,  amputation  at,  883 ;  excision  of, 
897 ;  subperiosteal,  808 ;  diseases  of, 
440  ;  dislocation  of,  240  ;  fractures 
near,  231 ;  infiammation  of  bursa  of,  407 

Electrolysis  in  naevus,  328 

Electn>-puncture  of  aneurism,  606 

Elephantiasis,  Arabum,  860 ;  Graccorum, 
840;  of  scrotum,  806 

Elevated  fracture  of  skull,  138 

Elevator,  162 

Embolism,  47,  480 

Emigration  of  leucocytes,  4 

Emmetropia,  718 

Emotional  contractions,  48.3 

Emphvsema,  180,  100;  in  wound  of  lung, 
308' 

Encephalitis,  traumatic,  160 

Encephalocele,  64(5 

Encephaloid  cancer,  338 

Enchondroma,  324,  412;  ossifying,  410; 
of  jaw,  667 ;  of  septum  nasi,  600 ;  of 
testicle,  800 

Encysted  hernia,  000 ;  hydrocele,  704 

Endoscope,  the,  772 

Enlarged  prostate,  743  ;  tonsils,  661 

Enterocele,  686 

Entero-epiplocele,  686 

Ent^rot6me,  the,  006 

Entrance  and  exit  wounds,  gunshot,  301 

Entropium,06l 

Enucleation  of  eyeball,  703;  of  naevus, 
327 

Enuresis,  704 

Eperon,  the,  in  artificial  anus,  006 

Epididymitis,  7J)0 

Epigastric  artery,  womid  of  in  paracen- 
tesis, 684 

Epiphyses,  separation  of,  108 

Epiphysis,  lower  of  femur,  separation  of, 
271;  upper  of  femur,  disjunction  of, 


2(54 ;  lower  of  humerus,  separation  of, 
232 ;  upper  of  humerus,  separation  of, 
230 

Epiplocele,  686 

Episcleritis,  002 

Epispadias,  740 

Epistaxis,  602 

Epithelioma,  340 ;  of  bone,  411 

Epulis,  660 

Equinia  mitis,  00 

Erethism,  mercurial,  300 

Eruptions,  bullous,  842 ;  exanthematous, 
8«*>6 ;  hfemorrhagic,  830 ;  papular,  846  ; 
parasitic,  830;  pustular,  843;  second- 
ary syphilitic,  <*^{8  ;  squamous,  840  ; 
tertiary  syphilitic,  372;  tubercular, 
847 ;  vesicular,  837 ;  xerodermatous, 
861 

Erysipelas,  36;  phlegmonous,  38;  of 
scalp,  128 

Erythema,  36 ;  loeve,  36 ;  intertrigo,  36 ; 
lugax,  36 ;  nodosimi,  30 

Esmarch's  bandage,  874 

Ether,  871  ;  as  local  anoMithetic,  870 

Eustachian  catheter,  the,  726 

Eustachian  tube,  examination  of,  726 

Exanthematous  eruptions,  836;  jaw  ne- 
crosis, 664 

Excisions,  803;  subperiosteal,  894;  of 
ankle,  1K)7;  of  astragulus,  010;  of 
clavicle,  800;  elbow,  807 ;  hip,  002; 
knee,  003 ;  metatarsal  bones,  010 ;  oa 
calcis,  000;  os  uteri,  816;  scapula,. 
800 ;  shoulder,  8t>4 ;  wrist,  000 

Excision  in  osteoarthritis,  438 

Exclusion  of  pupil,  078 

Exfoliation,  402 

Exostosis,  326,  414;  ivor}',  414;  cancel- 
lous, 416;  difiiised,  417;  of  external 
meatus,  723 ;  of  jaw,  668 

External  hajmorrhoids,  (JIO ;  urethrotomy, 
760 

Extra-capsular  fracture  of  femur,  268; 
of  humerus,  220 

Extraction  of  cataract,  088 ;  haemorrhage 
after,  (500 

Extra-peritoneal  operation  for  hernia,  608 

Extravasation  in  scalp,  127;  below  the 
skull,  132;  in  arachnoid  cavity,  134; 
in  the  brain,  136 

Extravasation  of  urine,  760 

Extremity,  lower,  injuries  of,  267  ;  upper, 
injuries  of,  221 

Extremities,  gunshot  wounds  of,  310 

Exuberant  scars,  387  ;  ulcers,  386 

Eye,  contusion  of,  704  ;  diseases  of,  048 ; 
enucleation  of,  70^^ ;  injuries  of,  701  ; 
paralvsis  of  muscles  of,  713;  tumours 
of,  009 

Eyeball,  rupture  of,  706 ;  tension  of,  094 

Eyelashes,  malposition  and  redundance 
*of,  (J61 

Eyelids,  diseases  of,  040 ;  wounds  of,  062 


Face,  gunshot  injuries  of,  300 ;    injuries 

of,  104 
Facial  bones,  fracture  of,  105 
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FiecftI  iif(ttilii  in  hernia,  001,(104;  iVom 
ill! perforate  anite,  1^41  ;    at    uiiibiliciiaj 

Faeces,  impactioo  of,  580 

Fiibe  ftneariuiii,  403 ;  Joint  nfter  fraclartj, 

l\H;  pa3sagi59  ^ urethral)  7o2 
FurcVt  fi7 

F»v«scia  iif  piliiij  contmctJoti  of,  481 
Fatty  tuninur^,  320 
Favui*,  840 
Female,  lithotomy  ia  the,  7H0 ;  dis«fteosof 

t>r)j:aiirt  t»f  ;rCMieration»  808 
Femoral  artery,  aneuriam  of,  621 ;  liga- 

tiuw,  of  commoo,  521;  of    BiiperficmL 

Femoral  hernia^  012 

Femur,  friictiire  of  uMck  of>  268;  of  upper 
end  of,  t?04;  of  htwwr  end,  271;  of 
shaft,  200  ;  in  childhoutl,  270 

Femur,  inioactioii  of  in  Bcetabulum,  214 

Ft^nest rated  lithotrite,  780 

Ftn'^tLsaon  «  knot  foretmngidation  of  nievi, 

Fever,  hectic,  »33;  inllammatory,  3,  13; 
miliary,  S37  ;  arutkml,  7oO 

Fibrinous  calculu*?,  700 

Fibr<:>cellular  tumi>ur,  323 

Fibrcjcystic  tumoiu",  323;  of  lioue,  417 

FibroplMtic  tumour,  '^3  ;  of  breast,  827 

Fibrous  ankylosis,  430 

Fibrous  polypus  of  no*e,  5<38 

Fibrous  tumour,  322;  of  uterus,  81/5; 
diiignviHiw  from  ovarian  tumour,  HH 

Fibuhi,  di.Mlt>eatinu  uf  head  of,  204;  frac- 
ture of,  270 

F^ijtrur«-i>t-8  bandage,  8(i0 

Fin^rers,  amputatioo  of,  884;  dlfilocatiou 

of,  *jm 

Ftfirture  of  anne,  G2o  ;  of  lip,  64S 

F^iasured  palate,  541 

Fi?tuln,  20 ;  ante-scmtal,  7oO ;  in  ano, 
i'i'J'J  ;  fiGCal,  in  hernia,  *WJ I,  004  ;  fwcal, 
from  imperforate  onus,  031  ;  lacrvmal, 
715;  lyni ph at i p ,  o32 ;  i n  pe rinf t o,  7 o(  \ 
7W;  recto-urethml,  777  ;  rBt'tf^va^anal, 
814;  fmlivar)%  UU*  nmbilind,  r*H;j ; 
urinary,  750,  7o8  ;  yesico-intoatiiml, 
740;  ve*ico  vagi  nal ,  8 1 2 

Fit,  hy.«itent^l,  340 

Flatftvot,  470 

Flexion  in  aneuriam,  />04;  in  reduction  of 
di^loration  of  hip,  284,  280,  291 

Flurtimtioa.  24 

Foral  ilhuninatiou  for  detection  of  cata- 
ract, a^7 

luptal  tnmiiur  of  tefttii*,  802 

Follicnlar  ^pranulation^  in  epidemic  oph» 
thai  mi  a,  i}^>'^ 

FoLlieular  larynj^atiin,  *>40 

Foot,  amputatiun  of,  8iX);  dislocation  of, 
fmm  astrapilu/i,  208 

Forc**d  calhet+^rimition,  744,  755 

For<'ilili3  taxit*,  ilan^jrers  of,  688 

Fnreiprei*Hiitn»  03 

Forearm,  amputation  of,  883;  aopiirii?m  in 
the,  675 ;  di^^kiwition  of,  bficliward*  at 
ellNiw,  250  ;  fructure-M  of,  234 
Foreign  btxiiea  in  abdomen,  2tl5 ;  in  air 


piUisago,  178  ;  in  bladder,  2iKl;  retno' 
of,  780;  in  ear,  105;  iu  eyeliii*.  705 
in  hand,  221 ;  in  intestine.  208 ;  in  ucm 
105 ;  in(.e#*4ipha;rus,  184 ;  in  rectum,  2'M 
iu  stomach,  207;  in  thorax,  104; 
urethra,  220 ;  in  vagina,  220 ;  iutrodi 
tion  of,  for  ciu'e  of  aneuriem,  505 

Fourtiiiled  batida^,  800 

Fractures,    general    palholofry    o(,     10? 
simple,    ]07 ;    compound,    107;   trui 
verse,  107;  <djli<pu',  107;  denUted,  10? 
[jreeuHtick,  107;  im  pic  ted,   10l» 

FnunureH  of  the  iifltra^ilu*.  282  :  carpi 
2-38;  cla\ncle,  222;  coccyx,  215  ;  cm\ 
cartUlkgea,  101  ;  fiicial  bone^«  Hi$ 
femur,  2(»4 ;  tibula,  270;  foot,  28l 
forearm,  2*U;  humerus,  228;  jaw,  KH 
larynx,  177;  ley,  278;  Tinilar  Kme,  ItX 
metacarpus,  2.'34> ;  nietatar^uis  28^ 
neclf  of  femur,  258 ;  union  of,  28 
olecranon,  234;  oscalcis*,  282 ;  cj^isa 
105  ;  patella,  274 ;  ptdvis,  211;  pJmli 
pfes  of  hand,  230;  foot,  282;  mdii 
230;  ribs,  187;  t*capula,  220;  skul 
130;  spice,  IM;  sternum,  102;  tibi 
270  ;  trochanter  major,  204  ;  ulna^  231 
zyju^ima,  1 00 ;  CoUesV,  2:3<j  ;  Pott  a,  J 

Fnvctort>box,  281 

Fracture  of  exosUise^,  410 

Fmcturu  from  necroi*i^,  405 

Fracture,  union  of,  113;  ununited,  107 

Fracture,  ypoutaueous,  425 

Fm^nlitjws  ostium,  424 

Fra;rmenl«,  impaction  of,  after  liUiotiil 
784 

Fiiiiubsc^la^  851 

Frontal  mnua,  fracture  of,  137 

Frostbite,  40 

Fuhninatlnjr  jkflaucoma,  003 

Fundus  of  hernial  &ac,  585 

Funrrou^  tumour  of  dura  mater,  548 

Fun^^us  hscmatoded,  ^'i-'iS 

Fimieular  canal,  patency  of,  7tMJ 

I''nsiljle  calcnluvS,  700 

Fuj^iform  aneurism,  403 


flAO,  IlntchinPOnX  574 

fiatmk>cele,  828 

f  hi  Ia«n  orrh  a*a ,  825 

Ciallblmider,  rupture  of,  203 

Galvanic  cautery,  8(>0 ;  in  tif*tnlo,  <1S4 

G  aha  no-puncture  of  anetm»m,  5(W> 

(la n^'] ion,  4<i8  ;  compound  palmar^  46P 

(fan^rrene,  4/^S ;  dry,  44;  moi^t,  44;  tr« 
uifttic,  43;  from  eml»oli»m,  47;  boapil 
40;  peniK  52;  of  hernia,  587;    tl\i 
merit  of,  t*>Ul ;  of  penis,  807  ;  after  U^ 
ture  III"  artery,  87 

Garters,  lithotomy,  773 

G/w*trotorav,  208;  for  ohatruclioij  of  bowl 
582 

nai*tro8tomyt  20*J 

Gelatinou>»  pilypus.,  TtGCt 

(ieuutiexion  in  popliteal  auouriajD,  524 

f^iantcelled  sarcoma,  «131 

Oirahlc^'  openitien  for  harelip,  540 

Glands,  intlammation  of*  533  ;  §ympathe^ 


EXCISION   OF  THE   OS   CALCIS.  1»09 

fchen  to  be  pat  into  a  plaster  or  other  immoveable  apparatus,  and  the  patient 
is  to  be  allowed  to  walk  aboat  on  a  wooden  leg. 

The  use  of  the  leg  is  often  almost  as  good  as  ever.  Two  lads  on  whom 
I  performed  this  operation,  removing  the  astragalus  wholly  in  one  and  par- 
tially in  the  other,  were  heard  of  some  years  afterwards  doing  the  ordinary 
-work  of  agricultural  labourers,  and  able  to  walk  all  day  ;  but  recovery  is 
much  slower  than  after  amputation.  ^ 

Excision  of  the  os  calcis  is  an  operation  which  may  often  be  practised  Excision 
with  great  advantage.  Disease  of  the  tarsus  very  commonly  begins  in  the  ^^  ^^?  . 
joint  between  the  calcanenm  and  astragalus,  and  frequently  spreads  iuto  the 
former  bone ;  the  affection  of  the  latter  being  so  superficial  that  the  carious 
spot  can  be  gouged  away  when  the  greater  mass  of  disease  has  been  removed. 
In  these  cases  the  central  part  of  the  calcatieum  often  perishes,  leaving  a 
large  mass  of  necrosis  enclosed  in  a  thin-walled  cavity  of  inflamed  and 
softened  bone.  If  now  the  whole  bone,  including  this  shell  of  softened 
bone,  be  removed,  the  patient  makes  a  certain  and  speedy  recovery  with  a 
useful  foot ;  while  if  the  loose  portion  be  removed,  and  the  shell  scooped,  he 
may,  it  is  true,  recover,  and  the  heel  may  possibly  be  more  firm,  but  the 
recovery  is  at  least  doubtful,  and  in  the  course  of  a  tedious  convalescence 
the  health  may  give  way,  fresh  disease  be  lighted  up,  and  amputation  become 
necessary. 

Excision  of  the  os  calcis  is  thus  performed.  An  incision  is  commenced 
at  the  inner  edge  of  the  tendo  Achillis,  and  drawn  horizontally  forwards 
along  the  outer  side  of  the  foot,  somewhat  in  front  of  the  calcaneo- cuboid 
joint,  which  lies  midway  between  the  outer  malleolus  and  the  end  of  the 
fifth  metatarsal  bone.  This  incision  should  go  down  at  once  upon  the  bone, 
so  that  the  tendon  should  be  felt  to  snap  as  the  incision  is  commenced.  It 
should  be  as  nearly  as  possible  on  a  level  with  the  upper  border  of  the  os 
calcis ;  a  point  which  the  surgeon  can  determine,  if  the  dorsum  of  the  foot 
18  in  a  natural  state,  by  feeling  the  pit  in  which  the  extensor  brevis  digitorum 
arises.  Another  incision  is  then  to  be  drawn  vertically  across  the  sole,  com- 
mencing near  the  anterior  end  of  the  former  incision,  and  terminating  at  the 
outer  border  of  the  grooved,  or  internal,  surface  of  the  os  calcis,  beyond 
which  point  it  should  not  extend,  for  fear  of  wounding  the  posterior  tibial 
yessels.  If  more  room  be  required,  this  vertical  incision  may  be  prolonged 
a  little  upwards,  so  as  to  form  a  +.'  The  bone  being  now  denuded,  by 
throwing  back  the  flaps,  the  first  p6int  is  to  find,  and  lay  open,  the  calcaneo- 
cuboid joint  ;  and  then  the  joints  with  the  astragalus.  The  close  connections 
between  these  two  bones  constitute  the  principal  difficulty  in  the  operation 
on  the  dead  subject ;  but,  as  has  been  already  stated,  these  joints  will  fre- 
quently be  found  to  have  been  destroyed  in  cases  of  disease.  The  calcaneum 
having  been  separated  thus  from  its  bony  connections  by  the  free  use  of 
the  knife,  aided,  if  necessary,  by  the  lever,  lion-forceps,  &c.,  the  soft  parts 
are  next  to  be  cleaned  ofl*  its  inner  side  with  care,  in  order  to  avoid  the 
yessels,  and  the  bone  will  then  come  away.  The  flaps  are  to  be  closed 
lightly,  with  one  or  two  points  of  wire-suture,  over  the  large  gap  left  by  the 
excision. 

M.  Oilier  describes  an  operation  by  which  the  os  calcis  can  be  removed 

'  I  hare  always  divided  the  tendons  of  the  peroneus  longns  and  brevis.  They  can,  of 
course,  be  dinseeted  out  and  held  aside  with  a  blunt  hook^  but  I  have  nut  observed  any  bad 
effects  from  their  division. 


moEx, 


Irajwtifjro,  .•<43;  ftyphilitio,  B44 
Inctivceniied  ht*riit!it  5^0 
IncisiiJti  of  looiiiljnma  tviuputiii  727 
Inconiplt'le  tnicture,  M'e  fit'tmstick  J^rac- 

lure,  IliJiruiji,  ^et^  Btthunocfle 
Ircoutmence  of  iirine*  7ti»3 
Iiicurvatioij  of  tat^al  cartildgf*,  G51 
IndinD  ojx?nitian  of  rhiooplaaty,  870 
Itidirt'ct     upbilialiuoBCopic     t^xiimiQatioii^ 

m2 
iDdulerit  ulcers,  3H5 
linlurati^J  auDuliir  istrictiuv»  74iS 
Infautile   lieniia,  <KJ1»;    hydrc^cele,    7S*^1; 
leueon'ha*a,  J^5i> ;  |mmlyf«ii^,  470  ;  piini- 
l«iit  oplithahuia,  *jo4  ;  ^vphilie,  «i7*i 
Infant?*,  iioo-con^'-e Filial  sypliilb  in,  .376 
liihltTatio);  caDcer  of  bone,  4t>l* 
IntlniiR<l  Wnvul  ill  lieruia,  trtuitment  of, 

0(H  ;  haniiaf  JiHO  -,  ulctsiis,  385 
Inflaninmtiont  1 
Innaiuiiiatory  ulcer,  380 
Intlatiua  of  tyuipaiium»  725 
Infra  and  supra   coodyloid    fractures   of 

humeras,  li3li 
luprowiDg  toenail,  857 
iDjruitmJ  aneuri*^ni,5^1;  hernia,  conjreiiital, 
iKXJ;  diivct,   till  ;  enc^f^ted,   iMVJ  ;    iti- 
faritile,  mnV;  oblicim-,  <'Mi,  OlU;  in  the 
feniakv,  012,  truB>^,  oUl 
iDJPL'tioiis,  coB*fidatiaif,  in  ftnt*uri&iii,  f>U5  j 
iu  na^viis,  itS^^ ;  in  pHJonhai'a,  J358;  of 
hydmci^lG,  7*^2  ;  <if  l>i>uep  ihi^irdiftgno^ifi, 
410 
Iniinniimite    art*?rY,    aneurism     of,   50n  j 

li»ratiire  ofj  ol3 
Itioculaliun  lor  panutLs  (M53;  of  secondary 

syphili^^  370  ;  sypliilitic,  370 
InsuJfttttioii  for  p<ihpi,  507  ;    of  inva^i- 

natesl  iMnvwl,  0'S3 
IntuntidD,  Hr.st,  9;  *njcnml,  10;  lliird,  12  ; 
lalerwKstal  wrtery,  ^vnuud  of,  liKI 
ln»ern;il  enr,  iitlertiuiiis   of,   7'JU  ;  lijemoiv 
ihoidijj  <»|il ;  ((jrt'rations  for,  020;  iiiaai- 
mary  nrtfry,  wountl  of,  100  ;  Btran^ula- 
tiuu,  571  ^;  lu't^tlu-otonly^  071 
Internipt'nl  rtutiure,  «H04 
InttTlri^^o,  35 
Interstitial  caucer  of  bone,  40l> ;  keratitifl, 

(kJO 
Intestine,  giin^reue  of  in  lieniia,  587 ; 
perforation  of  in  heiuia,  f>87 ;  protra- 
sian  of  from  wound,  2iM\\  intenial 
fitrau^uJatvou  ofy  5711  j  ruiiture  uJ',  201 , 
580;  *iutiire  of,  207;  uleyration  of  in 
liernift,  587 
lotracapfitdar  fnictnre  of  iiimur*  i258;  of 

bauierus,  ifi^S 
Intraconic*jid  diploration  of  c* boulder,  242 
Intraemninl  auppuratiorj,  130 
lutiL^Buseeption,  582 

In viijjfi nation  of  <Leadbone,  401  ;  of  intes- 
tine, 5.^2 
Iodide  of  ptttafVJiuni  in  syphilis,  307,  371 
Iodine,  injeetion  of  in  bydroeele,  7^*2 
Iridt^eloniV,   000,    008,*  074,    080,    OIK}, 

000 
Iridectomy  fnrce|M4.  (5tK) 
Iridocboroiditisj  08i 


Iria,  ailhe»ioii«  of,  077 ;  (y>lAbomii  olj 
c\His  and  tuuioiira  of,  070  -,  in  Ha 
tion  of, ^070  \  wounds  of,  705 

Iritie*,  070  *,  sennw,  (isl  •  from  solttUoo 
cat^nict,  082 

IrrtMitnnble  hernia,  580»  580 

Irri^aiiioH  of  wounds,  20 

Ischiatie  hernia,  018 

Isckiorectiil  al>ecesii,  023 

leaned,  8<55 

Itcb,842 


Jaws,  clomirw  ofy5»30;  uecroeia  of,  553 

exanthema  to  ug,  554  ;  reniuVHl  af,  550 

titmnura  of,  555 
Jaw,  loWiT,  dislocation  of,  169 ;  fnicti 

of,  10<3 
Jaw,  upper,  removal  of  for  nasoplierjiiga 

polyjms,  5<t8 
Joints  diwiu^ies  of,  421  i;    see   aba 

name?   of  the   various  joints   and 

special  atfertioDS,  as  StfnocitiSf  Arthrki 

&c. ;  wi>iin«lB  of,  25.^ 
Jugular    vein,    wounded   in  firacture 

claviele,  223 
Junks,  112 
Juvenile  ineontinenctj  of  urine,  7<:»4 


Kkloii>,  850 ;  tumours  of  auHcle,  721 ; 
soars,  »'^S87 

Kelulnujy,  607 

Kenvdris,    000;    interstitijil,  6G1I ;    m 
punitive,  070 

Kidney,  diaeaHwa  of,  731 ;  rupture  of>  20 
tittine  in,  731 

Knee,  ampubition  at,  888;   dii 

420-441  ;  di&location  of,  2I>2;  exci4 
of,  iHXy;  fracture  into,  273;  fmml 
wounds  of,  312  ;  wounds  of,  268 

Kn*x^k-knee,  423,  481 

Kyphosia,  4<j0 

Labia,  abscesa  in,  3CKI ;  adhesion  of, 

cywt^  of,  80il ;  hyprtTopby  of,  810; 

juries  of,  21^  :  tuajuurs  of,  8Ui> 
Ijficei-atit^n  of  the  brain,  140 
IjacryiuHl   ap|:iar«tu5,    diAeaaed    of,    7 

listulrt,  715 
Lacteal  ab^cese,  824 

Laranar  iibH<:eas,  355  

liaminrir  cataract,  *i83 
Ijftpifl  divinu?,  058 
Lirj^ngieinuis  striduluB,  038 
L'lrvni^tis,  0;j<^» ;  chronic,  630 ;  follictil 

tUO;  phthiaical,  030;  BVpliUitic,  638 
1  jiiry  ngoscopy ,  <i.'i4 
I  Ai  ry  njjo  to  n  i  v ,  *U4 
Laryiigotmcliei3tomy,  045 
Larynx,  burn  of  J  83;  coDtusiorw  of,  I 

diseases  of,  034 ;  extirpation  of,  ^ 

fractures  of,  177  j  acald  of,  183 ;  tuui 

of,  041 
Lateml  curvatiure,  458 
Lau^hin*»'-*?a^,  873 
Leather  splints,  863 
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Lee*8,  Mr.  H.,  clamp,  573 ;  amputation  of 
leg,  81K) 

I^g,  amputation   of,  889;    fracture  of, 

278 ;  compound,  279 
Lens,   diseases   of,  682;   dislocation   of, 
704  ;  wounds  of,  705 

Lentigo  hepatica,  841 

Lepra,  847 

Leprosy,  849 

Leucocytes,  emigration  of,  4 

Leucorrhoea  infantimi,  359 

Lichen,  vS45  ;  syphilitic,  845 

Ligature,  lor  aneurism,  causes  of  failure 
of,  501 ;  of  arteries,  83 ;  repair  after, 
84;  gangrene  after,  87;  elastiQ,  in 
iistula,  (524 ;  of  nievus,  327 ;  subcu- 
taneous, 328 ;  round  penis,  218 ;  of 
piles,  021.  For  ligature  of  special 
arteries,  see  their  names 

Lightning  stroke,  106 

Lime  in  eye,  705 

Linear  extraction  of  cataract,  689 

Linear  knife  for  cataract,  689 

Lingual  artery,  ligature  of,  510 

Lip,  chancre  of,  376 ;  diseases  of,  548 

Lipoma,  322 ;  nasi,  561 

Lister's  method  of  dressing  wounds,  1 7 

Liston*s  tenaculum,  90 ;  thigh  splint,  268 

Lithate  of  ammonia  calculus,  767 

Jjithates,  deposit  of  in  urine,  765 

Lithic  acid  deposit  in  urine,  765 ;  calcu- 
lus, 707 

Lithotomy,  lateral,  773;  median,  778; 
perinseal,  779 ;  hypogastric,  779 ;  causes 
of  death  after,  777  ;  rectal,  779 ;  in  the 
female,  780 

Lithotomy  and  lithotrity  compared,  772 

Lithotomy  garters,  773 

Lithotrites,  780 

Lithotrity,  780;  complications  after,  784; 
removal  of  fragments  in,  785 :  perinseal, 
779 

Littre's  operation,  682 

Liver,  hvdatid  tmuours  of,  584 ;  rupture 
of,  203 

Liverspot,  841 

I^obular  induration  of  breast,  824 

Iiocal  anajsthetics,  870 

lx>cally  malignant  tumours,  315 

Loose  Dodies  in  tunica  vaginalis,  795 

liOose  cartilages,  430 ;  operation  for,  437 

Lordosis,  460 

Lower  extremity,  injuries  of,  257 

Lower  jaw,  removal  of,  560 

Lumbar  abscess,  454 

Lumbar  hernia,  618  . 

Lung,  gunshot  wound  of,  307  ;  hernia  of, 
193;  rupture  of,  197;  wound  of  in 
fractured  ribs,  189 

Ijupous  ulcers,  382 

Lupus,  848 ;  erythematous,  849 ;  exedens, 
849 ;  impetiginous,  849 ;  non-exedens, 
849;  dtrumous,  849;  syphilitic,  849 

Lympbadenoma,  535 

Lymphatic  fistula,  532 

Lymphatics,  inflammation  of,  533 

Lymphosarcoma,  535 

Lyssi  in  hydrophobia,  72 


MacInttre  s  splint,  281 

Macroglossia,  576 

Maculae,  851 

Maisonneuves  instrument  for  urethro- 
tomy, 7Q2 

Malacosteon,  419 

Malar  bone,  fracture  of,  166 

Male  breast,  diseases  of,  832 

Malformations,  see  the  names  of  the 
organs  affected,  as  Pharynx,  Rectum, 
kc. 

Malgaigno'fl  hooks  for  fracture  of  patella, 
275 

Malignant  pustule,  856 ;  polypus  of  nose, 
569;  tumours,  315 

Mammary  abscess,  824 ;  artery,  internal, 
wound  of,  196 ;  tumour,  chronic,  826 

Mauunilla,  see  Nipple 

Manipulation  of  aneurism,  505 

Manv-tailed  bandage,  ^\2 

*  Masse,  reduction  en,'  590,  602 

Mastoid  cells,  disease  of,  728 

Maxilla,  see  Jato 

Meatus,  external,  inflammation  of,  722 

Median  lithotomy,  778 

Mediastinum,  wounds  of,  195 

Medullary  cancer,  338 

Medullary  tissue  of  bone,  inflammation  of, 
393 

Meibomian  glands,  obstruction  of,  649 

Melancholic  form  of  scrofula,  345 

Melanosis,  333,  339 

Membrana  tympani,  artificial,  724 ;  exami- 
nation of,  722 ;  incision  of,  727 ;  per- 
foration of,  723 

Meniere's  disease,  730 

Meningeal  artery,  middle,  haemorrhage 
from,  132  ;  ligature  of,  133 

Meningocele,  545 

Mentagra,  841 

Mercurial  erethism,  366 ;  inunction,  365 ; 
vapour  bath,  367 

Mercury  in  congenital  ophthalmia,  655 ; 
iritis,  679 ;  syphilis,  365 

Mesenteric  artery,  superior,  aneurism  of, 
517 

Mesentery,  rupture  of,  588 

Metacarpus,  fracture  of,  239 

Metatarsal  bones,  excision  of,  910 

Metatarsus,  dislocation  of,  299 ;  fracture 
of,  282 

Microsporon  Audouini,  840;  furfurans^ 
841 ;  mentagrophytes,  841 

Miliaria,  8,S7 

Miliary  tubercle,  343 

Milk,  irregularities  of  secretion  of,  825 

Milk  cysts,  &2S 

Minor  surgery,  859 

JVIocmain  lever  truss,  593 

Moles,  851 

MoUities  ossium,  419 

MoUuscum,  848 

Monteggia's  dislocation  of  hip,  291 

Morbus  coxarius,  441 

Moxa,866 

Mucous  cvsts,  317  ;  polypus,  566 ;  sarcoma, 
332;  tubercle,  332;  369,  6i7;  of  the 
tongue,  575 


■ 

^^ss^^^^^^^^^^iff 

^^^^^ 

Macim,   accuiiiulalion   of  in    tympftaum^ 

foramen,  dialoeatioB  of  ktp  into,  S^ 

^^f 

7l'7  ;  ropy,  in  cyslilia,  T^Pi 

hernia,  010                                                | 

^K| 

MulbdtTy  crtlculiii*,  708 

Occluaion  of  arteries,  44H>                          1 

^B 

Mumju*^  ort^hitis  afitT^  707 

(HioDtoid  proce.^^,  displacem^jnt  of,  in  djfl 

^^^^ 

Mu»ci'«,    atrtiphy    of,    4fn>;    pmiL'T^ysive, 

Gssed  spine,  457                                   ^M 

^^H 

470  ;  iDHiujiniatinn  of^  4<M  ■  mjUure  of, 

fklontomes,  554                                            M 

^^H 

1H7.  4iJ4  ;  lumoiira  of,  471 

(Kdem  it  o  f  scrot  u  m ,  805                    ^^fl 

^^1 

Myt^loid  liiniuiir,  iM 

OCdeuiiitou!^  ulcers,  380                      ^^B 

^^1 

Myopia,  71^ 

O'lsopha^'otomy,  185                            ^™ 

■  ' 

Myxoma,  'M2 

(Ei*oplMi;,'^ue,  forejjrn  bo<lie«  in,  l84 ;  potii 

id',  577  ;  «itriclirre  ^}i\  528 
OkM^ranon,  fractures  of,  2lU                      ' 

^K 

N^vus,   ^27;    de^neration  of,  330;  of 

Omental  sac  in  hernia,  000»  01  o 

^H 

lip,  54^' ;  of  ihe  tongm',  577 
Nftila,  iri^TowinfT,  Sfu  ;  iivukioo  of,  854> ; 

Omentum,  adhesions  of  in  ovariaii   iti 

^1 

<>a^e,  820;  pn^trtjsion  of  from  woun 

^Hi 

psoriasis  of,  ^o7 

200 :  treatiuaut  of  in  atraoguhtted  he 

^H 

NiiJftal  lx)tuT«,  rmctiire  of,  1G5 

nia,0<.t> 

^H 

Nasal  doucde.  505 ;  duct,  obstruction  of. 

Onvchia,  857  j  svpUilidc,  867 

^H 

715 

OnVx,071 

^H 

N»i&<ipbaryn^^eal  jiolypua,  508 
Na\el»  see  UmhilicM 

Ophthalmia,  see  ChnjunHieitiit;  stninioM 

^H 

(K34 ;  sympathetic,  702 

^H 

Neck,  ffunsbot  wounda  of,  300 ;  injuries 

Ophthflhuom^ojw,  the,  6ti2  ;  use  of  for  4 

^H 

of,  I7:i 

tectintr  cataract,  *i87 

^H 

Nock  of  femur*  fracturt*  of,  260 ;  of  hernial 

tJptie  nerve*  injuries  of,  152 

^H 

8ac,  5H*3 ;  of  humerus,  fracture  of,  228  ; 

<  »]4ic  neuritis,  01>8 

^H 

of  iicapulft,  fracture  of,  22n 

Orbit,  pidsatiufT  tumours  of,  511  ^  woni 

^H 

Necroftii*,  4(11  ;  acute,  403  ;  opetstions  for. 

iti\  140 

^^t 

im  ^  fracture  from,  4U5 

Orbital  aneurism,  510 

^H 

Needle,  aneurism,  84 

Orchitis,  7JHr;   chronic,  707;   syphilid 

^B' 

Needle,  in  hand,  221 

7i)7 ;  scrofulous,  7S>8 

^H 

NelaUmB operation  for  han^lip,  538 ;  probe. 

Or^auiMtioo   from  iuDiuunuitioii,  0;    ( 

^^1 

30.3  ;  te^t  for  dislocatioD  of  kip,  443 

bloixl,  7 

^H 

NephraljL'ia,  calculous,  731 

0»  CAlci*^,  diR?ase-s  of,  448 :    excision  a 

^H 

Nephrilid,  731 

tKJl» ;  $ubiwrio8t«?«l,  ^*  1 0 ;  fracl  ure  of,  2< 

^H 

Ne  ]  >!i  ro  ton  i  y ,  732 

Os  uteri,  excision  of,  816 

^H 

Nerves,  woituda  of,  484 ;  cranial,  injuries 

Osteo-aneurism,  418 

^^B 

of,  161 

Oste«>-ai-thritiif^,  437                           ^^B 

^H 

Nervous   aphonia,    643;    deafoeaa,  72f>; 

Osteo-tualacia,  4111                              ^^H 

^H 

di*eartei*,  341 J :  dvi'phagia,  578 

C  Jsiteo-nivelitis,  3)3  ;  chrr-nic,  3Si6          B 

^H 

Nel-cf  lied  sjirconia,  332 

OsiwplaAtic  fttnphyloraphy,  545              M 

^H 

Nettlenifth,  8;3<J 

Osteoporosis,  424                                ^^B 

^H 

Neiiral"da,  ^<> ;  of  joinU,  440 ;  of  acars, 

4  >steoid  cancer.  330,  400                    ^H 

^Bj 

asG 

Ostitis,  :^K>                                            ^H 

^H 

Neiiral^c  idcers,  385 

Ot*>ftcoj>t^,  the,  725                               ^^M 

^^1 

Neuritis,  optic,  Ol)H 

Outer  table  of  skidl,  fracture  of,  137^^ 

^K 

Neuroma,  487 

Ovariotomy,  810 ;  mortAlity  of,  821        1 

^B 

NeuromiuieiHi?,  34i) 

Ovary,  tumour  of,  8l»3;  suppuration  li 

^H 

Neurotomy,  4^7 

817                                                          ■ 

^B 

Nipple,  epithelioma  of,  831  ;  eruptions  of, 

Oxalat*  of  limo  calculua,  708  ;  dcpi>sit  ■ 

^H 

831  ;    njaltorumtioua  of,   8^1 ;   retrac- 

urine, 7tiO                                                 ■ 

^B 

tion  of,  82J> 

Oz«eDa,  6(U                                               J 

^H 

Nitric  acidt  trentmeot  of  piles  by,  020 

M 

^H 

Nitroits  oxide,  873 

^^M 

^H 

Nod^,  an  ;  !»tramou5,  407 

PaI5,  iDflimimatorr,  2                      ^^B 

^B 

NadoFity  oljoint/s  437 

Palate,  Hssure  of,  541                       ^  ^M 

^H 

Noma,  5:1 

Palmar  arch,  wound  of,  221  :  faacui  Od 

^B 

Noat^,  absence  of,  5(11  ;  disease*  0^660; 

tracte*!,  4>*l  ;  panj?lion,  4*10 

^B 

forei|fn  bodit^  in,  ir»5;  malfopmations 

Pannus,  *m 

^B 

of,  562  J  opemtiuu   for  reatoratioo   of, 

Papilhiry  ^rranulations  of  conjunctiva,  0( 

^H 

870  ;  plu^^ing  of,  603 

Papular  eruptions,  845 

I 

Nyetagraus,  082 

Paracentesis  abdominu*,  &^;  perioirdi 
190;  thi>nicis,  108;  of  anterior  chafl 
her,  057 ;  in  ovarian  dropv,  818 

^B 

OnUQitE  iD^'iiiDal  hernia,  000 

Paratnu  splints,  wa3 

^B 

(Jh*4truetion  of  intestine,  581  ;  opCTationa 

Paralysis  of  bla^lderJO ;  of  oculur  musda 

^B 

for,  5H2 

713;  infantum,  470;  pwudo-hyp^rti 
phic,  471  ;  infiintile,  of  hip.  445 

^B 

Obturator   artery,   irregular    distribution 

[_ 

and  wound  of,  in  femoral  hernia,  013; 

~  I 
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Partial  dislocation  of  skoulder,  248 

Passive  congestion,  1 

Pasteboard  splint,  868 

Patella,  dislocation  of,  292 ;  enlarpred 
bursa  of,  466 ;  fractilre  of,  transverse, 
274;  union  of,  276;  vertical  or  Y- 
shaped,  277  ;  compound,  277 

Pedicle,  treatment  of,  in  ovariotomy,  820 

Pehis,  deformity  of,  in  rickets,  422 ;  dis- 
locations of,  214 ;  fractures  of,  211 ; 
injuries  of  the,  211. 

Pemphigus,  842  ;  syphilitic,  842 

Pendulous  growths  on  synovial  membrane, 
430 

Penetrating  syphilitic  ulceration  of  bone, 
408 

Penis,  amputation  of,  806 ;  cancer  of,  806 ; 
gangrene  of,  807;  ligature  of,  218; 
persistent  priapism  of,  807 ;  wounds  of, 
218 

Perforation  of  bowel  in  hernia,  587  ;  of 
membrana  tympani,  723 

Pericardium,  wounds  of,  196;  paracen- 
tesis of,  196 

Perinseal  hernia,  618 ;  lithotrity,  779 ; 
section,  756 

Perinaeo,  fistula  in,  750,  758 ;  abscess  in, 
760,757 

Perinseum,  injuries  of,  217,  218 ;  rupture 
of  female,  810 

Periosteal  abscess,  392 ;  cancer,  409 

Periosteum,  transplantation  of,  390 

Periostitis,  390;  acute,  392 

Periostitis  of  meatus  of  ear,  722 

Peritomy  of  conjunctiva  in  pannus,  663 

Peritonitis  after  hernia,  694 

Perr^ve's  instrument  for  forcing  a  stric- 
ture, 760 

Petechia,  837 

Petit's  tourniquet,  874 

Phagedaena,  49 

Phagedienic  chancre,  362 ;  ulceration  of 
bone,  400 ;  ulcers,  61 

Phalanges  of  hand,  dislocation  of,  266; 

'  fracture  of,  239  ;  of  foot,  dislocation  of, 
299  ;  fractures  of,  282 

Pharyngeal  abscess,  466 

Pharyngitis,  677 

Pharynx,  tumours  of,  577 ;  malformations 
of,  677 

Phimosis,  congenital,  807;  gonorrhojal, 
366;  syphilitic,  362 

Phthisis  laryngea,  640 

Phlebitis,  627 

Phlebolithes,  532 

Phlegmatic  form  of  scrofula,  345 

Phlegmonoid  chancre,  361 

Phlegmonous  erysipelas,  38 

Phlycteuulte  of  cornea,  664 

Phlyctenular  conjunctivitis,  661 

Phly^acious  pustules,  843 

Phosphatic  calculi,  768 ;  deposit  in  urine, 
766 

Phosphorus  necrosis,  553 

Photophobia,  664 

Phrenic  hernia,  617 

Pigmentary  sarcoma,  333 

Piles,  619 


PiropoflTs  amputation,  891 

Pituitary  membrane,  thickening  of,  564 

Pityriasis,  846;  syphilitic,  836;  versi- 
color, 841 

Plaster  of  Paris  splints,  863 

Plastic  operations,  875 

Plica  polonica,  861 

Plugging  the  nose,  563 

Pneumocele,  193 

Pneumothorax,  191 

Poisoned  wounds,  62 

Politzer  8  method  of  inflating  the  tym- 
panum, 726 

Polypus    of   ear,  728;    nasopharyngeal, 
^^  ;  of  nose,  666 ;  malignant,  569 ;  of 
rectum,  626 ;  uteri,  814 
•  Pompholyx,  842 

Popliteal  aneurism,  523 

Porrigo,  844 

Port-wine  injection  in  hydrocele,  792 

Potassa  fusa,  867 

Potassa  cum  calce,  865 

Pott's  fracture,  294;  puffy  tumour  of, 
130 

Pouch  of  oesophagus,  577 

Presbyopia,  718 

Pressure,  for  arresting  hoemorrhage,  94 

Priapism,  persistent,  807 

Primary  union,  9 

Probang,  cesophagus,  184 

Projectiles,  modern,  wounds  caused  by,  301 

Prolapsus  ani,  622 ;  uteri,  812 

Proliferous  cysts,  320 

Proptosis  oculi,  511 

Prostate,  affections  of,  741 ;  abscess  of, 
741 ;  enlargement  of,  743 ;  infiamms- 
tion  of,  741  ;  cancer  of,  745 ;  dinsion 
of,  in  lithotomy,  776 

Prostatic  cfiJculi,  787  ;  haemorrhage,  743 

Prostatitis,  acute,  741  ;  chronic,  742 

Prostration  >vith  excitement,  97 

Prurigo,  846 

Pruritus  ani,  625;  scroti,  846;  \'ulv8e, 
846 

Pseudarthrosis,  118 

Pseudocalculi,  769 

Pseudohypertrophic  paralysis,  471 

Psoriasis,  847  ;  of  nails,  857 ;  syphilitic, 
847 

Psoas  abscess,  diagnosis  of  from  hernia, 
614 

I'soas,  enlarged  bursa  of,  444 

Psvdracious  pustules,  843 

Pten'gium,  m2 

Ptosis,  662 

Pubes,  dislocation  of  hip  on,  290 ;  punc- 
ture of  bladder  above,  745 

Pudendal  hernia,  618 

Puffy  tumour  of  Pott,  130 

Pulleys,  use  of  in  dislocation,  247 

Pulpy  degeneration  of  synovial  membrane, 
429 

Pulsatile  cancer,  418 

Pulsating  tumour  of  bone,  418 

Puncta  lacrymalia,  obstruction  of,  715 

Puncture  of  bladder  above  the  pubes,  745 ; 
from  the  rectum,  755 

Pupil,  artificial,  697 ;  exclusion  of,  678 


Pusi  iilur  eruption,  84'1 
Pustule,  miilinrjiaEt,  8o<i 


Puzzle-tnvT  UAO  of  in  rtnlut^lion  uf  disloca- 
tion of  tbiiiiiHj  'Ihd 
Pyfuium,  27  ;  clironie,  33 
Pyu litis  ralcLiluiiw,  7*il 
Pyogenic  nitsmbraue,  2*1 
PyriuiJidal  or  piuictnted  eatiiitu-l,  6S3 


QtTlLtJiD  suture,  811 
QuiDj*y,  660 


RAUites,  (id 

K^dial  Hrti*ry»  Vlpitiirt*  of,  51ft 

Kadiual   cnre   of  hernia,  51  »5  ;  of  hydro- 

wkt  7i>2 
Budini^,   ilislucatiou  of   at  ulbowy  252  ^ 

Railway  injuries,  1(K> 

Ranula,  54:i 

*  Kapid  '  conipreasion  in  aneuriRrn,  504 

Ii«jud  dilatation  of  stricture,  7511 

IWhesi,  Hliff 

Iteat'lion  after  rollap!^%  5>7 

Keetid  lithdfomy,  77l> 

Iteciiinjfukr  lithoioniy  atatf,  775 

Reckt-iirethnil  liHtiila,  777 

Ilecto-vii^nnal  (istidii,  ^12 

RecU>- vesical  ItBtula,  777 

RecUtni,  disetuies  of,  (JlO;  foreijm  bcHly  in, 
2'JO;  tnalforniation  of,  <W0;  puncture 
of  bbuldiT  from,  755;  wouml  of,  'JU}\ 
in  lithotomy,  777  ;  ma  also  tli«  various 
utVectioun,  iiH  FUtiila^  Pah/ptig 

Bocorrent  hit^nunrhage,  87  ;  vaacular  ulcer 
o'^  cornea^  (Hy 

Ked  ^uni,  f<it) 

K«{lnctiori  oi'  di^^location,  eeo  fH^oukievJlip, 
Xe, ;  of  hemia,  TyHW ;  *  en  uiiv^inj;  54HJ,  O02 

Refraotnre  of  lx»n«,  121 

lielttxed  uv'uia,  652 

Ilenftl  hiematuria,  732 

Resection,  pee  Excmmi 

Resirluiil  abticesH,  20 

Re.nilit  lit  Htrictnrei*^  750 

Keaohition  of  inHanmrntioTi*  i\ 

Re^tjin  treatment  of  aQt^iiribiu,  408 

Retained  te.Htis,  7^^^  ;  hernia  with,  VtO? 

Retention  of  urine,  7*^^;  after  lilhotrity, 
7l^5  ;  apa.smodic,  702 

Reticulated  syphilitic  ulcer  of  bone^  408 

Retinft,  aii'et'tiona  of,  008 

RetinitiB,  ij^M 

Retmctioa  of  nipple,  H20 

RelrnrtorH  in  ampfltation,  87J) 

Rbeuiutitic  artbritifl,  4*17 

1 1  he  I  imat  i  »m ,  ^o  n  orrbceal ,  36fi 

Rbinolitbei*,  5t>2 

Rhinoplwi^ty,  876 

Rid  node opy,  f^i^ 

Ribs,  fractWe  of,  L*^?;  difllocntion  of^  W2 

Richardson  s  !spn*y  producer,  H70 

KickeU^  42 1 ;  operAtioUB  for,  423 

Rigors,  10  ;  urethml,  750 


Rinjrworni,  830 

Rodent  idcer,  :^3 

Ropy  nuieuii,  738 

Ro^ok.  836 ;  iiyphilitir,  830 

R<>und-celled  sarcoma^  331 

Rupia,  842;  syphilitic,  843 

Rupture,  »ee  Jlt^rma 

Rnpture  of  aneurism,  408  ;  of  arten',  M 
of  Madder,  215  ;  from  disljn'nMon,  7c 
of  diaphra^nn»  {J17  ;  of  eyebill,  7'>5  ; 
beiirt,  107 ;  of  inte4*tinft^,  201  ; 
Ui\h,  58!»;  of  kidney,  2(X^:  of  \U 
20^1;  ofbing,  107;  of  membrana  tyi 
pani,  723;  of  primvum,  HIO; 
spleen,  20.3  ;  of  stomai^h*  20t) ;  of  i^tl 
tnre»  700;  of  tendon.^,  AiU  ;  of  uref 
204;  of  urethra,  210;  of  \a;nua,  2| 
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Sac,  hernial,  585 ;  hydrocele  of,  7!*3 ; 

ration  ofy  588  ;  onientaL  (i<JO,  015  ; 

ration   for   hernia,  external    to, 

Btninirulation  of  hftniia  by,  5i>lP 
Sftcro iliac  di.se»we,  440 
8«ll|^>-^min  j^mnulatiotifi  in  epidemic  o 

thalmin,  li'>< 
Salivary  calculus,  550;  tiBtula,  104 
8aller*»  j^winj?  for  the  le^i,  280 
San^'^iine  fonu  of  Mcrofula,  345 
Sanfruineou8  cyat^,  317 
8iipbena  vein,  varix  of^  diagnoeis  of  fi 

hernia,  014 
SiiTComa,  315,  3;iO ;  alveolar,  332  ;  pjii 

celled,  331  ;  net-celleil,  'S^2  i  pijnni 

tarv,  .'i'i.3 ;  round-ceUe<l,  »S31  ;  spind 

celled,  331  ;  in  bone,  412  ;  hi 

eyeball,  005* 
SiiiToptes  honiinis,  842 
*Seah,  uninn  under,  13 
Scabie.'^,  842 

Scalding"  in  jronorrhcea,  354 
Soald^,  10 1  ;  of  larynx »  18.3 
8cjdp,   anatomy  of,  120;  eonp^ni* 

Oh  310;  contiisitm  of,   127;  erysi} 

of,   12^^;  sebaueous   tumours   of,  <31 

wounds,  12.H 
Scalp  ban  dap?,  801 
iSeJileH,  »e^  Sqitamous 
bcapula.  exeision  of,  806;  fnictiireof, !] 

of  neck  of,  220 
Scar,  8i'e  Vkatrijt 
Scar i tic* tion  in  gonorrbosal  ouht 

057 
Scarlet  fever,  di^enae  of  the  tympAQi 

in,  727 
Sciatic  notch,  dislocation  of  hip  into,  i 
Scirrha-R,   .*i30 ;   oprations   for,    ^i37 ; 

breast,  i^2^ 
Scis&orR  fitr  Hkin-jjTuftin^,  380 
•Scoop  lithottimy,  777 
Scormilic  ulcers,  t^^\ 
Scorbutus,  XM 
Scott's  bandage,  428 
Scrofula,  34.3;   in    bone,    40G ; 

tSfmntfJf  4SfnimQus 
Scrofuhwsig,  345 
Scrofulous  orchitis,  798 
Scrotal  trLL3*«,  502 
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y .  Scrotum,  cancer  of,  806 ;  elephantiasis  of, 
806;    intiamraation  of,  805;    injuries 
of,  217 ;  indolent  tumours  of,  800 
/  Scurvy,  837 
_* "  Sebaceous  tumours,  318 
.^  Secondary  deposits,  30;  haemorrhage  after 
'"*       lijj^ture  ot  artery,   86,   601  ;  syphilis, 
'-       368  ;  treatment  of,  371 ;  union,  11 

Semilunar  cartilages,  dislocation  of,  293 

Semi-malignant  tumours,  315 

Senile  cataract,  086;  gangrene,  62; 
scrofula,  347  ;  ulcer,  380 

Separation  of  epiphyses,  108;  lower 
epiphysis  of  femur,  271 ;  upper  epiphy- 
sis of  femur,  264 ;  lower  epiphysis  of 
humerus,  232 ;  upper  epiphysis  of 
humerus,  230 

Septicaemia,  28 

Septum  nasi,  diseases  of,  666 

Sequestrum,  402 

Serocystic  tumour  of  breast,  826 

Serous  cysts,  316 

Serous  iritis,  680 

Serpent  bites.  66 

Serous  form  of  scrofula,  346 

Setons,  866 ;  in  hydrocele,  793 ;  in 
strumous  ophthalmia,  666 ;  in  ununited 
fracture,  120 

Setting  fractures,  110 

Seutin  s  scissors,  8(J4 

Sexual  hypochondriasis,  802 

Shackles  for  lithotomy,  773 

Shingles,  the,  839 

Shortening  in  hip  diseases,  443 

Shoulder,  amputation  at,  880;  diseases 
of,  448 ;  dislocation  of,  241 ;  excision 
of,  894 ;  subperiosteal,  896 

Signorini*s  tourniquet,  603,  874 

Silver-stain,  861 

Silver  sutures,  864 

Simple  ulcer,  379 

Sinus,  26 

Skin,  eruptions  of,  836;  diseases  of  ap- 
pendages of,  861 

Skin-grafting,  388 

Skull,  deformity  of  in  rickets,  423 ;  frac- 
tures of,  136";  of  base  of,  140 

Sloughing,  44 

Sloughing:  chancre,  362 

Smith's,  Mr.  H.,  clamp  for  piles,  621 

Smith's  gag  for  staphyloraphy,  642 

Snake-bites,  65 

Snuffles,  the,  373 

Solution  of  cataract,  682 

Soot  cancer,  805 

Sore-throat,  syphilitic,  369 

Sounding  for  stone,  771 

Sounds,  forms  of  for  stone,  771 

Spasmodic  retention  of  urine,  762 

Spasmodic  stricture,  762 

Spasms  in  gonorrhoea,  366 

Spectacles,  691,  717 

Speculum  laryngeal,  634 

Spermatic  canal,  tumours  of,  804 

Spermatorrhoea,  802 

Spica  bandage,  860 

Spina  bifida,  461 

Spinal  abscess,  461 ;  instruments,  466, 460 


I   Spindle-celled  sarcoma,  331 

Spine,  ankylosis  of,  461 ;  cancer  of,  461 ; 
concussion  of,  160 ;  curvature  of,  466, 
458,  460;  from  rickets,  422;  disease 
of,  461  ;  fracture  of,  164  ;  gunshot 
wounds  of,  306 

Spiral  bandages,  869 

Spiral  spring-truss,  693 

Spleen,  rupture  of,  203 

Splints,  111,862 

Spontaneous  cure  of  aneunsra,  498 ;  frac- 
ture, 426 

Sprains  of  the  back,  164;  of  lower  ex- 
tremity, 267  ;  of  upper,  221 

Spray  producer  for  local  anaesthesia,  870 

Squamous  eruptions,  846 

Squint,  707 ;  divergent,  713 ;  operation 
for,  710;  secondarj',  709 

Staiflithotomv,  775 

'  Stammering,*  oesophageal,  678 

Staphyloma,  673 ;  removal  of,  674 

Staphyloraphy,  642 ;  osteoplastic,  646 

Starch  bandage,  8a3 

Sternal  end  of  clavicle,  fracture  of,  224 

Sternoclavicular  joint,  diseases  of,  448 

Sternomastoid  muscle,  section  of,  482 

Sternum,  fracture  of,  192 

Stilling's  knife  for  lacrymal  obstruction, 
717 

Stomach,  operation  for  openiug  the,  208 ; 
rupture  of,  200 

Stone,  see  Calculus 

Strabismus,  see  Squint 

Strabismus-hook,  712 

Strangulation  of  hernia,  686 ;  internal,  679 

Strapping,  21 

Stricture  of  oesophagus,  678 ;  of  the  rec- 
tum, 627 

Stricture  of  urethra,  747 ;  rupture  of,  760 ; 
spasmodic,  762 

Stncture,  seat  of  in  hernia,  699 

Strophulus,  846 

Struma,  343    . 

Strumous  diseases  of  joints,  430;  lip,  648 ; 
ophthalmia,  664  ;  orchitis,  798 ;  ulcers, 
381 

Strychnia-poisoning  and  tetanus,  65 

Stumps,  dressing  of,  880 

Styes,  661 

Styptics,  94 

Subia[stra<raloid  amputation,  892 ;  disloca- 
tion, 298 

Subclavian  artery,  aneurism  of,  612 ;  liga- 
ture of  first  part  of,  612 ;  of  second  and 
third  part,  614 

Subclavicular  dislocation  of  shoulder,  243 

Subcoracoid  dislocation  of  shoulder,  242 

Subcutaneous  ligature  of  naevus,  328; 
method  of  removing  loose  cartilaire, 
437 

Subcutaneous  surgery,  see  Tenotomy 

Subglenoid  dislocation  of  shoulder,  242 

Submammary  abscess,  824 

Subpectoral  abscess,  187 

Subperiosteal  excision,  393,  894 ;  of  fiuc- 

ture,  120 
Subspinous  dislocation  of  shoulder,  243 
Suction,  removal  of  cataract  by,  684 
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Wardrop's  operation  for  aneurism,  507 
Warm  bath  in  strangulated  hernia,  589 
Warts,  852;  dissection,  852;  venereal,  852 
Warty  timiour  of  cicatrix,  387 
Watery  discharge  in  fractures  of  the  skull, 

142 
Wat6on*s  splints  for  excision  of  the  knee, 

905 
Wax,  accumulation  o^,  722 
Weak  ulcers,  385 
Webbed  fingers,  878 
Weber's  canaliculus-knife,  716 
Weight,  extension  by,  in  fractured  femur, 

267 ;  in  disease  of  hip,  445 
Wet^-nurses,    infection    of   infants    with 

syphilis  from,  375 
Whitlow,  465 

'  Wind-contusions,*  gunshot,  302 
Windpipe,  foreign  bodies  in,  178 ;  see  also 

Trachea,  Out  throat 
Wire-treatment  of  aneurism,  505 
Women,  gonorrhoea  in,  359;    stone  in, 

780  ;  surgical  diseases  of,  808 


Wounds,  6;  union  of,  adhesive  o 
mary,  9 ;  suppurative,  or  s^condar 
under  a  scab,  13;  dressing  of,  17 
soned,  62 ;  of  arteries,  78 ;  of  vein 
see  also  the  names  of  the  vi 
organs 

Wrist,  amnutation  at,  884;  diseaa 
449 ;  dislocation  of,  253 :  excisic 
900 

Wrjneck,  481 ;  hysterical,  483 


Xanthic  oxide,  766,  768 
Xeroderma,  851 


Yaws,  851 

Yellow  tubercle,  344 


Zoster,  herpes,  or  zona,  839 
Zygoma,  fracture  of,  166 
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blood  beneath  the  skull,  133 ;  for  de- 
pressed fracture,  139, 148  ;  in  injuries 
of  the  head,  306 

Trephining  in  abscess  of  bone,  397 

Trephining  the  spine,  167 

Trichophyton  tonsurans,  839 

Trismus,  64  ;  nascentiuiu,  66 

Trocar  for  ovariotomy,  819 

Trochanter,  disease  of,  446  j  fracture  of, 
264 

True  aneurism,  493 

Trusses,  61)1  ;  measuring  for,  694 

Tubercle,  343;  in  bone,  406 

Tubercle,  mucous,  369,  627 

Tubercular  eruptions,  847;  syphilitic 
ulceration  of  none,  408 

Tuberculosis,  346 

Tuberocvstic  tumour  of  breast,  826 

Tuberosities  of  humerus,  fracture  of,  231 

Tubular  aneurism,  492 

Tumours,  314 ;  for  special  forms  of  tu- 
mour see  their  names,  as  Fatty j  Sar- 
coma, Sec. 

Tunica  vaginalis,  hydrocele  of,  790 ;  loose 
bodies  in,  796 

Tuning-fork,  diagnosis  of  diseases  of  the 
ear  by,  726 

Twistecl  suture,  864 

Tying  arteries,  see  Lif/ature,  also  the  names 
of  the  vessels,  as  Femoral,  Carotid 

Tying  a  catheter  in  the  bladder,  764 

Tympanum,  affections  of,  726 ;  acute  in- 
flammation of,  72fi\  catarrh  bf,  727; 
mucus  in,  727 ;  scarlatinal  affection  of, 
727  ;  polj'pi  of,  728 ;  see  also  Metubrana 
Tympam 


Ulcers,  379 ;  see  also  their  various  forms, 
as  Eczetnatous,  CancerouB ;  of  anus,  626 ; 
bone,  407 ;  cornea,  072 ;  recurrent  vas- 
cular of  cornea,  664 

Ulcerated  cancer,  830 

Ulceration  of  cartilage,  432;  cicatrices, 
386 ;  intestine  in  hernia,  687,  601 

Ulna,  dislocation  of  at  elbow,  263 ;  frac- 
ture of,  236 

Ulnar  artery,  ligature  of,  616 

Umbilical  fistula,  683;  hernia,  616; 
truss,  696 

Umbilicus,  vascular  protrusion  from,  683 ; 
ulceration  of,  684 

Uncipression,  93 

Union,  see  Wounds 

Union  of  fracture,  113;  by  granulation, 
116;  irregular,  116;  enlarged,  117; 
villous,  121  ;  of  neck  of  femur,  263 

Ununited  fracture,  117 

Upper  extremity,  compound  fiactiire  of, 
239 ;  injuries  of,  221 

Upper  jaw,  removal  of,  669 

Urates,  see  Lithates ;  Uric  acid,  see  Lithic 
acid 

Urea,  decomposition  of,  739 

Ureter,  rupture  of,  204 

Urethra,  affections  of,  746;  calculus  in, 
7H7  ;  foreign  body  in,  270 ;  malforma- 
tion of,  746 ;  rupture  of,  216 ;  stricture 


of,  747;  vascular  tumour  of  female, 
809 

Urethral  fever,  769;  haematuria,  732; 
hsemorrhoids,  809 

Urethrotomy,  external,  769 ;  internal,  761 

Urinary  abscess,  760,  767  ;  deposits,  766 

Urine,  incontinence  of,  763 ;  retention 
of,  763  ;  extravasation  of,  760 ;  suppres- 
sion of,  733 

Urticaria,  a36 

Uterus,  cancer  of,  816 ;  fibroid  tumour  of, 
814;  softened,  818;  injuries  of,  219; 
polypus  of,  814;  prolapsus,  812;  re- 
moval of,  816 

Uvula,  relaxed,  662 


VACCiNA'noN,868 ;  secondary,  869 ;  syphi- 
lis communicated  by,  376;  of  naevus, 
328 

Vagina,  foreign  body  in,  220 ;  imperforate, 
808 ;  injuries  of,  219 ;  obliteration  of, 
813 

Vaginal  cystocele,  618,  812;  fi8tul8B,812; 
hernia,  618 

Vanzetti,  his  method  of  uncipression,  93, 
222 

Vapour-bath,  mercurial,  367 

Varicocele,  803 

Varicose  aneurism,  494;  ulcers,  386; 
veins,  630 ;  operation  on,  631 

Varix,  aneurismal,  494  ;  arterial,  494 

Vascular  keratitis,  666  ;  tumour,  326 ;  of 
urethra,  809 

Vault  of  the  skidl,  fracture  of,  136 

Vegetations,  gonorrhoeal,  360 

Veins,  diseases  of,  627 ;  entrance  of  air 
into,  80;  injuries  of,  80;  wound  of, 
82 

Venisection,  867 

Venereal  disease,  361 ;  warts,  862 ;  see 
also  Syphilis,  Syphilitic 

Venomous  animals,  bites  of,  66 

Venous  htemorrhage,  81 

Ventral  hernia,  206,617 

Verruca  necrogenica,  862 

Vertebrae,  see  Spine 

Vesical  htematuria,  732 

Vesico-intestinal  fistula,  740 

Vesico-prostatic  calculus,  787 

Vesicovaginal  fistula,  812 

Vesicular  eruptions,  137 

Vibices,  837 

Vicious  union  of  fracture,  121 

Vienna  paste,  866 

Villous  tumour,  342  ;  of  bladder,  737;  of 
rectum,  626 

Viscera,  abdominal,  wounds  of,  206 

Visceral  aflections,  syphilitic,  372 

Vision,  double,  706 

Vitiligo,  861 

Vitreous  body,  diseases  of,  690 

Vitreous  humour,  escape  of  after  extrac- 
tion, 690 

Vocal  cords,  paralysis  of,  644 ;  tumours 
of,  641 

Volvulus,  680 

Vulva,  cancer  of,  810  ;  injuries  of,  219 


